<36601809890013  f\ 


<36601809890013 


Bayer.  Staatsbibliothek 


Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


I' 


^gjtizecLhy-Google 


1 

■  ■ 


i 


Digitized  by  Google 


■ 

Lexicon  Tecbmcum.' 

m 

Ot,  Aii*UNl  VERS  A  L 

Englifh  Didionary 

OF 

ARTS  and  SCIEKCES; 

* 

E  X  P  L  A  I  K  1  N  0 

Not  only  the  TERMS  of  ART,  but 
die  ARTS  Themfelves. 

VOL  11. 

BY 

"fOHN  fiy*jei2/AS;D.D.  late  Secretary  to  the 
Royal  Society y  and  Chaplain  to  the  Lord  Hi^i- 
Chancellor  oFGreatBritain. 

The  Second  Edition. 
• 

LONDON: 

Printed  for  D.  B  RO  VN»  J.  W a  l  t  h 0 e,  |  K  x  a p t 0 n,  B.  and  S.  Tooke, 
D.  M  I  DW  INTZ.]l»  B.  COWSZ,  T.  WAADi  a^Stmoif* 

£.  VAt.BKTiNE,  andj.  Clark.  Moccxxilt. 

^^w- •  .  Digitized  by  Google 


f. 


J;-  '1 


"JT.'. 


■1 


'  1-  •  • 


BIBJJOTHliCAl 


REGIA 


.     ^  MOKACKX'  s'TS.l , 


'T 


•  •  *  • 


■  I 

i  1 


A.         •  •  » 


•  •  >  :  ■ 


Digitized  by  Google 


...  • 

.  TO  THE  .  ,    ,  * 

RIGHT  HONOURABLE 

TVILLIAM  Lord  COWPER, 

Baron  of  W I N  G  H  A  Ai 

AND 

Lojd  High  -  Chancellor 

O  F  ^ 

G  R  E  AT  B  R I T  A I N. 


My  L  o  R  o,  •  . 

HE  ;great  Honour  and  Ad- 
vantage which  the  former  Vo- 
lume of  this  Work  receivd 
from  the  Patronage  of  His 
Royal  Higbnefs^  the  late  Prince 
George  of  Denmark,  encourages  me  to  De- 
Jkate  This  to  Your  Lyrd/htp ;  as  I  am  alfo 
obligd  in  Duty  and  Gratitude  to  do^  for  the 
many  Favours  I  have  received  from  You ;  and 
ej^ecially  for  the  great  Honour  and  Happinefs 
of  having  been  fo  long  known,  and  fo  near  to 
You :  For  this,  my  Lord,  will  fave  me  from 

\oXll  Az  the 
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DEDICATION. 


the  Fate  of  thoje  Dedicator Sy  mho  attempt 

Cbaraclers  above  Pane^rick:  The  Publick 
Part  of  Your -Lord/hip's  dit'the  World' knms 
and  admkiSi^.and  tho  I  every  Day^  Jbaf. 
which  rjenders  Your  Lor dfiip  .the  Inftruction, 
asweU  asthe  TkXi^t  of  all  that  have  the 
Honour  of  Your  Converjationy  yet  I  can  no 
more  defer ik^  it,  thtm  I  dare  dtempt  if :  I 
/hall  there  far  my  Lordy  -entirely  forbear  i 
fearing  as  much  doing  Violence  to  Your  ModeUyy 
as  btjufUcito  toar:aierk  'I  '  - 1''-: '  'j^  ■] 

lam, 


My  LORD, 


Moil  Dutiful,  and 

.  Moll  Hiunbid  Serv^int, 


'  *.      '•♦  •  .«. 

\  •      ^     ..    .         .  ».   *  .    •••  ' 

.    •»  •       •  •  •  •        •      ,  ■ 

.  \     •' ;  "    -A  ■        '•       \  ■' 
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I  *  ■  • 

.  '  •         ^*       "  •  •  •  . 

[Hfi  t>e^of  iiii  iNTEOovcTioit  to  s^'Booky 
bcinig  CO  lead  the  Reader  into  tt,  and  to  acquainc 
him  what  it  contams  ^  I  ihall  obferve  that  Method 

He  18  -  therefiire  to  iinderfiand,  that  when  I  nrQ 
I  began  tliis  Workj  I  fiirefaw  the  Defign  coald  not  be 
I  accompltlh^d  m.  One  Vbhune  ^  but  hcmever^  1 
thought  it  mbii^  proper  CO  Pi]b$ih  one  Volume  ttrft,  than  to  defijr 
Printing  any  thing  at  all  of  it  till  the  Whole  was  finiihed  :  For  as  ic  ti 
cafy  to  fee,  that  new  Matter  will  continually  occur  in  a  Defign  of 
this  Nature^  and,  confequently,  that  there  can  be  no  fuch  thing  as  a 
ferfeSi  Book  of  this  Kind  •  fo  I  thought  it  better  to  fend  out  an  Inr- 
ferfeH  one  than  none,  and  to  afford  fome  Help  to  Mens  Improvement 
in  Philofuphy  and  Mathematical  Studies,  rather  than  leave  tliem  to 
ftay  four  or  nve  Ycar§  for  a  more  Cowplcat  one.  And  the  unprejudicM 
Part  of  the  Learned  World  have  been  To  kind,  as  to  take  my  Endea- 
vours as  I  meant  them  ,  and  by  taking  off  aimoft  Two  Impreflions  of 
the  former  Volume,  and  numcroufly  fubfcrlbing  to  this,  make  mc 
hope,  the  Pains  I  have  taken,  and  the  Time  I  have  employed  this 
Way,  may  be  of  fome  life  and  Benefit  to  Mankindj^  aad  po;:(h^.IqY 
pro vement  of  Solid  and  Subftantial  Philofophy.  ,  • 

In  this  Second  Volume,  as  I  promifed  both  in  the  Treface  to  the 
TFirft,  and  alfo  in  the  Fr9f§fals  for  This,  the  flatter  fs  entirely  Nea>, 
ilind  without  any  Repetition,  that  I  know,  of,  of  any  thing  in  the 
firmer ;  s^d  thai;  {^U.$o  my  ^^od^  if  ever  1  FubliOi  aoy  tnup^.fur- 
ther  in  this  Way.       '         \    "       i'  ,.  ' 
'  The  Reader  will 'find  here  many.  Parts  of  Natural  Philofophy  an4 
'Adatomy  largely  treated  of,  which  were  either  but  juft  namM,  as  it 
,wcrc,  or  entirely  omittftd  in,  tl^c  former  :  As  in  particular,  the  Affair 
ot  Animal  Sfrrctitfsjyintojw^cbl^r.  KeiPs  BooKon  thiit  Sub je^,  pub- 
lifli'd  fincir  my  Account  Vas  p^inted^.  will  let  ypu  .yet  further  i  Di^ 
courfes  on  ^undej^^'a  ya/cuum.  Vapours,  W^cec^J.  with  a>]atge.AQ* 
-^connt 'oj^^und,l^hoe8!y-th^  Tranfm^m^     of.  Bodies  intp  one 
'another;  the  Mature jpf  tight  ^nd  Colours,  the.Hayi  bf  Ugjit,  th^ 
DwblcRcftf^ipn  foiwifi  i^^iftf  ifland  C^j|fr^4r/|  ^"tfticity,  Etearlc^ 
ty/  the  Cohclion  oF  the  hirts  of  Bodies^  c^c'       *  ^     *  : 

And 
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And  in  Natural  Hidory,  1  have  here  given  Schemes  of  Biids, 
Fiflies,  Infeds,  Quadrupeds^  Roots  of  Plants,  by  whkh  they 
are  ranged  and  dlftrilnited  inta  their  proper  Orders. 

Hei^arealfoinferted  pretty  large  Accoontsof  theEar^  Stomach, 
Spleen,  Skin,  VtusfmSy  Lungs,  Gall,  and  Refpiration,  and  of  the 
New  Theory  of  Generation  ;  with  jMcrq>tiQn8  6f  the  LymphaeduQs 
and  Glands,  and  two  very  fine  and  large  Copper  Plates  of  the  Ve'ms 
and  Arteries  of  a  Human  Body,  which  were  drawn  from  the  Origi- 
nal Tables,  prcfented  by  that  great  Promoter  of  Ufeful  Learning^ 
John  Evelyn  of  Dcpt  ford^  Efq*  to  the  Royal  Society  of  London. 

You  have  here  alfo  a  further  Account  of  that  moft  amazing  Pro- 
perty, the  AttraSiion  of  the  Particles  of  Matter  one  towards  another, 
firft  difcoverM  by  that  Incomparable  Mathematician  and  Philofopher 
Sir  Ifaac  Ifewton  j  who  by  the  wonderful  Difcoveries  he  hath  made 
about  the  Nature  of  L/g/j/  and  Colours^  hath  openM  a  New  World  in 
Natural  Philofophy,  as  by  his  Method  of  Fluxions^  &c.  he  had  be- 
fore done  in  !s4athcmaticks,  Mechanicks  and  Aftronomy ;  and  hath 
fufficlcntly  ihevvn,  that  what  he  faid  in  his  Preface  to  his  Principia 
Philof,  Math,  in  thcfe  Words :  hlulta  mc  movent  ut  non  nihil  fufpie^ 
c-etera  Naturae  PhA:nomenaj  ex  virihis  quibufdam  pendare  poffe^  qtuiluf 
Corporum  particitUy  per  Caufas  nondum  cognitas^  vel  in  fe  jntntuo  im^h 
luntur^  fecundnm  Fignras  regnlares  cobjerent,  pel  ab  iupitm  fugafp^ 
iwr  recedmt^  was  what  he  very  well  knew  tben^  tho'  exprels'd  with 
that  Caution  and  Modef^y,  as  is  fp  peculiar  to  that  Excelknt  Man. 

This  was  printed  in  the  Year  1887*  and  the  Queries  at  the  End 
of  his  Opticks,  and  efpecially  as  iince  enlarged  by  him  in  the  Lai^ 
Trai^tion  of  it,  do  fufficiently  (hew  his  Thoughts  to  have  been  long 
ago  employ ''d  on  this  mod  ufeful  $ub)ed ;  and  from  whence  tho^ 
Tropofitions  took  their  &i(e,  which  thofe  Ingenious  and  Induftrious 
Brothers  the  K^U,  have  publiHi^d  about  this  Afiair  of  Attradipii : 
Bat  however,  to  do  the  niuftrious  Author  yet  iiirtheir  Joftice,.  JL 
iuve,  with  his  Leave,  at  the  End  of  this  LundnBhgy  printed  a  L^im 
Papef  of  his  2)r  Aeidt,  with  a  Traniladon  of  sny  own ;  and  which, 
tho^-  never  pubUlhM  belbft^  was  given  by  him  to  a  Friend,  as  long 
iince,  as  the  i^ps,  and  which  I  wifli.  had  come  to  my  HanS 
liionifr,  to  hive  been  inftiM  in  this  Ladcm  under  the  proper  Hca^l, 

'  Anil  give  fxie  Leave  hete  farther  tp  inform  the  Reader,  That  there 
is  now  printing  a  Laim  Mathematical  Treatife  or  two  of  Sir  Ifaac  , 
"N^wtbnX  which  Were  written  many  Years  ago,  and  which  by  their 
Date  will  fufficiently  determine,  whether  the  J4*»  l/lfthtid^  of  Fluxions 
were  known  firft  to  him,  or  Mr.  G.  Leihnit%,  But  to  go  ori :  In  this 
Second  Part,  I  have  been  very  full  and  particular  in  Aftronomy  • 
^»ving  not  only  from  Mr.  Hj^c/s  lijicclicnt  Book  of  Fluxions  f^iven 
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a  (hort  Syftem  of  the  New  A0rohoiny,-buc  have  alio  frcnii  the  Jngcy 
nioiis  and  Learned  Mr.  Halky^  Savilian  Profellbr  of  Geometry  in  the 
Umvcrfhyof  Ox/M,  ia£eirted  a<^m>J|/ri  of  the  Doffcrine  of  Comets ; 
and  from  the  Preledions  of  Mr.  Whifion,  Mathemattck  Profedbr  of 
the  Univerfity  of  Cambridge^  fuch  Aftronomical  Tables  as  are  nccef- 
fary  for  Calcalatkm^  illoftrating  largely  the  Ufes  of  them^  with 
proper  Examples,  in.- the  moft  ufeful  Aftronomical  Problems,  and  ia 
the  Calculation  of  Solar  and' Lunar  Eclipfes^  and  in  thofe  of  the  Sa- 
tellites of  JvfHefy  Sfc 

And  becaufe  I  would  haire  thcfe  Two  Volumes  to  fervc  as  a  Kind 
of  fmall  Mafhematical  * Library,  and  prevent  in  fome  meafurc  tlic 
Neceffity  and  Charge  of  buying  many  Books  on  thclc  Sub;e£ls  •  1 
have  allb,  as  I  defign'd  at  firft,  given  you  in  this  Volume  very  good 
Tables  LugarithmSj  Sines,  Tangents  and  Secants,  with  a  full  Ac- 
count of  the  Nature,  Uk  and  Application  of  them  j  fo  that  nofhin<' 
ynW  be  wanting  here  to  compleat  Trigonometry,  both  Plain  and  Spc*- 
rical,  and  the  PraQice  of  ic  in  Navigation,  Dialling  and  AAronomy^ 

I  have  here  alfo  given  a  full  and  clear  Acconnt  of  the  Nature/ 
Conftruclion  and  Ufes  of  all  the  Lines  which  arc  ufually  drawn  oit 
any  Mathematical  Inftrumcnts,  Rules,  Scales,  e^r.  and  how  to  ufe 
thofe  Inflrnmcnts,  on  which  fhcy  are  drawn,  in  the  fcveral  Parts  of 
Pra<^ical  Mathematicks  for  which  tljey  were  del/gn'd. 

And  I  have  here  and  there  inferted  fuch  ufeful  Tables  for  the  Cal- 
culation of  Intercft,  Annuities,  Purchafes,  Reverlions,  c^r.  as  f- 
found  moft  eafily  and  readily  fubfrrvient  to  thofe  Ufes.  And  be- 
caufe  of  the  very  many  and  excellent  Ufes  of  the  Table  of  Incom-' 
poifte  Numbers,  and  its  being  printed  no  where  but  in  Brancker*^ 
Algebra,  an  obfcure  Book,  and.  out  of  Ptint ;  I  have  here  given  ir 
you  entire,  and,  I  believe,  corred  J  being  delirous  to  prevent  fo- 
ufeful  a  Table  from  being  loft,  or  buried  in  Obfcority.  > 

Here  i;;  alfo  an  Account  of  the  Method  of  L&oelUng^  in  order  to 
drain  Marihes,  Fens  or  Moralies,  or  to  convey  Water  from  one  Place 
to  another. 

An  Account  of  the  Rife,  Invention  and  Progreis  of  the  Art  of 
Printing  ;  vrith  a  Defcription  of  the  Tqpls  and  Inftruments  fubfer^ 
vient  thereunto. 

I  have  added  alfo  a  farther  Account  of  the  Pha:nomena  of  Prifms 
and  the  Rainbow;  with  a  ftiort  Syftem  of  Opcicks  from  Sir  Ijjjc 
hrnmi  and  many  Improvements  in  Microfcopes  and  Tdd copes; 
the  Art  of  Perfpedive,  and  the  Methods  of  Projedive,  Rcflt^iive 
and  Refra^ive  Dialline.  * 

In  Mechanicks,  befidcs  the  Account  of  the  Five  Powers  and 
Dcmonftrations  of  the  Nature  and  Principles  of  that  Science,  here 

,  arc 
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art'  many,  things  added  about  Centies  of  Gravity  and  Ofcillationj  the 
Rcfiftaoce  of  Mediums,  with  the  Defcription  and  Uics  of  all  fuch 
Klecbanical  InftnimcntB,  Tools  and  Engines,  as  are  nfed  iti  Archi- 
tedure.  Fortification,  Gunnery,  or  any  Mathcflnatical  Arts  and  Sci- 
ences. 

In  Geometry,  here  are  great  additional  Improvements ;  as  two 

Trcatifcs  of  the  Order  and  Qnadrature  of  Curves,  written  by  the 
Inconiparaljlc  Sir  ijaac  'Nen^tcfi  ;  a  Treatilc  ut  Clonic  W  Sections,  craii- 
flatcd  from  the  Pofthiimous  Book  ot  the  Martjuis  (^c  Vtiojpitall^ 
with  many  other  Things  relating  to  the  Properties  of  Cm  ves,  Icat- 
terM  np  and  down  under  particular  Words ;  fuch  as  Cytloid^  Heli" 
cord,  KetragicljtofioJ  CHri>eSj  ^Iran^ttndcntal  Q_iidutitteSj%Lc.  Here  are 
alfo  added  many  new  Things  in  Arithnucick  and  Algebra,  and  in 
the  DoOrine  of  Fluxions  ^  as  about  AhernationSj  Combinations,  the 
haws  of  Chance  in  Play,  Infinite  Series^  and  Political  Arithmettck  J 
and  about  the.  Roots  of  E^uatioas^  Renmrng  of  Leafes,  Riverfiotu, 

I  have  alfo  here  given  a  large  Account  of  the  Ways  of  Finding, 
Drefling,  Melting,  &c.  of  all  the  feveral  Ores  from  whence  our 
Metals  arc  taken  ;  defcribing  alfo  the  Works,  Engines,  Tools  and 
Terms  of  Art  ufed  by  Miners ;  as  alfo  the  Ways  of  making  Salt, 
Allum,  Coperas,  Vitriol,  and  fuch  like  Mineral  Produdions. 

In  Muiick,  here  is  given  an  Account  of  the  Nature  and  Grounds 
of  Harmony  from  Dr.  fMfer,  and  a  Hew  ihort  Syftcm  of  Mufick  by 
the  Ingenious  Mr.  Perk, 

In  Navigation  I  have  added  many  things ;  as  the  Way  of  find* 
ing  and  allowing  for  the  letting  of  Currents  ^  an  Account  of  the 
Power  of  the  Winds  on  the  Sails  of  Ships^  and  of  the  Signals  uled 
at  Sea,  both  by  Day  and  Night,  in  S^ing,  and  in  an  Engage- 
ment y  together  with  a  new  Traveife  Table,  and  its  life  and  AppH- 
cation :  And  at  the  End,  you  will  find  two  very  accurate  Cuts 
q(  the  Infide  ind  of  the  Rigging  of  aFirft  Rate  Manof  W^r^  with 
the  feveral  Parts  defcrib'd,  and  referrM  to  by  proper  Letters  and 
Numbers.  - 

1  have  alfo  inferted  Tables  of  the  Seme's  Place,  Right  Afcenfion, 
and  Declination ;  together  with  a  Catalogue  of  the  Right  Afccnfion, 

Declination,  Luiieitudc  and  Latitude  of  about  fifty  of  the  princi* 
pal  Stars,  which  Mr.  Hodi^fop  lupplicd  mc  with;  as  alio  a  labic  of 
the  Longitude  and  Latitude  oi  rlu-  moit  eminent  Places  on  the 
Globe  5  dl  which  will  be  very  ulcfui  in  Aluoaoiuyj  Navigation  and 
Diallmg. 

I  have  added  alfo  a  Cop>per  Plate,  defcribing  a  new  Hydroftatical 
Balance^  which  is  very  ready  and  expeditious  to  find  the  Specifick  * 
Gravity  of  Bodies,  as  is  there  fiicwn* 

I  have 
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I  have  here  J  under  the  Word  MicrojcopCy  given  the  Reader  the  ti- 
gure,  Nature^  Uie  and  Advantages  of  Mr.  Wilfon\  Glailcs  of  that 
Kind;,  which  I  could  only  juft  mention  in  the  IntrodttSlion  to  my  for- 
mer Volume,  and  which  I  think  my  felf  obligM  again  to  Tay,  aj^  the 
moft  ready,  commodious,  and  univcrially  ufeful,  oi  any  MicrO- 
•fcopes,  lever  faw. 

And  that  I  miehr  do  fnrther  Juftice  to  our  Excellent  Mathematical 
Inftrunient-Maker  Mr.  John  Kdwley^  in  Johnfons-Conrt  in  Fleet-Jheet^ 
I  have  given  the  Reader  a  Plate  of  a  New  Sextant  lately  made  by 
bis  moft  accurate  Hand,  for  the  Obfervatory  now  building  in  Tn/nty- 
College  in  Cambridge ;  and  which  for  its  univerfal  life,  far  exceeds 
any  Aftronomical  Inftrumenc  ever  yet  made ;  as  yoU  will  caiily  per- 
ceive by  the  Delcription  of  it,  which  1  have  added  to  the  Figure. 

I  have  only  one  thing  more  to  acquaint  the  Reader,  and  that  is. 
That  the  ingenious  and  Accurate  Mr.  Derham^  Redor  of  Vpminfier 
in  Kflrt,  and  Fellow  of  the  Royal  Society,  hath  lately  obtainM  from 
Florence  an  Account  of  the  Mcafures  and  Weights  ufed  there  :  AAd 
we  find  by  Mcnfuration  and  Tryal,  that  the  Florentine  Semibroccio^  ot 
Half*Brace,  is  in  Length  11.47$  IntheSy  or  in  Foot-Meafnre 

,^56  of  our  Foot :  And  the  Florentine  Ounce  is  17  ffoy^w^^^ 
la  CrtfWf*,  andtbrccFourthsof  aGr<f;»Tr<^»eigfci. 

The  following  Paper  of  Sir  Ifaac  NeiPMts  is  excellently  well  worth 
the  PhiioCbphical  Reader's  moft  iaaiom  and  lepeated  Perufal for  it 
contains  in  it  the  Reafon  of  the  Way^  and  Manner  of  all  Cbyimcal 
Operations,  and  indeed  o£  alinoft  all  ibe  Phyiical  Quli^  by 
mSA  Natiml  Bodies,  by  their  (inaU  Paroles,  ad  olie  upon  wmer* 

■  V  • '           '  .  .  / 

X  -    ...    ....     , ,  . . 
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D  .  E 

N  A  T  U  R  .A   ACID  O  11  U  M. 

■ 

Is.    Newton.  1692. 

A  Giorum  particuU  fum  Aquets  Oraffiorcs,  ^  propterea  minus  Vchttilei,  at  Trrref.t^n 
mUtoJubtiliores  U  propterea  mtto  ^inusjixd,  Vi.  mtgrid  aitrailivi  poUfnt.  tS  m 
M  vi  ea^Jm  tmm  ASivitai,  ^uti&eerpara  4(0mmm  Organa  fenfuum  4git»m  &  f^ii- 
gum.  Medial  fum  Natura  inter  Aquam  U  Corpora^  Vtraque  aitrahunt.  Per  vim  fa.^mat- 
traHivam  congregant  ur  circum  particuhs  corf  or  urn  feu  Lapideas  feu  Metai/ieat  iifj:,  undiq,,  ai- 
"bitrent  arSiffime^  ut  ab  iifdem  deinceps  per  Difii^jaiionem  vel  fubiimationem  vix  Mfwt  Jepofari^ 
JittraS* yero  U  undique  cot^regat^y  eltoant^  dHjjuns^unt  ^  dijtiawnt  particaMt  eorporum  ab 
invieem,  id  efl  corpora dijjohiunt  ^  &  pef  vim  Attra[lionis  ijuAruunt  n  panic uLn  ccmm^'i!cvt  f!ui- 
dum  ^  fic  calorem  excttant^fartie^jQ\  ntniUfJht  adio  dtfcutmm  ut  in  Ji^rem  conttertam  ^ 
fie  BuBas  gei^ram.  Ethre  efi  Rath  Di^lMemt  &  fiefmemgticm*,  \  Andum-  verii  attrahifido 
Aquam  aque  ac  Terram  efficit  ut  particuU  diffehttd  prompte  mfceamur  dun  .i>iuJ  eique innatcnt 
admodum  Jdhum.  Et  quem  admodum  Globus  temper  vimGravitatis  attruhendo  aqitam  jortiiis 
aiffm.  Qr^a  ievu>r0y  ej^it  ut  ieviora  afcendant  m  Aqjta^     fu^iant  dc  T^rfa..  Sic  partt- 

'we  Safytm'anri^aido  Aqam  fi^am  fe  mitud&iA  hwtcem.  juam  maxim  i^dendo,  pgr 

■■\Aqf^jm  totam  expanduntur, 

Particu/jt  Sails  Alkali  ex  Terreis  ^  Acidis  fimilner  Unit  is  conjiant ;  fed  he  Acidt  vi  rsjxi- 
flu  AttraQtvd  pollent  ut  per  ignftn  «o»  feparentur  a  Sa/e-,  utq-^  Metalla  dijjo/ui^i  pra'cipitaat 
uiriibeiArab  ipjls  farticulas  Acidis  quibus  di^ohebantur.  >  ' 

Si  particuJii  Acid.f  in  minori  proportione  cum  Tcrrcf.ribus  jungantur,  h.t  tarn  arilc  rctinemrr 

i.«  Terrefinbus^  ut  ab  as  fuf^in^  ac  occultari  videantur.   KcQ;  enm  fenf  im  jam-pu/ig^  neq\ 
aquom.led  ctnrfura  i&&id'&  qut  cum  a^ud  agre  mifcentur^  hoc  efi  pinguia,  com^- 

'■mtik  \  upjit  m-iimcurio  duki\,  SuJphure  communis  Lunai  Cornea  Cupro  tptoia  Meramus 
Sublnnatus  CtfiTfoftt.  Ab  Aadi  vero  fic  Jup^ejfi  vi  attracfiva  fii  ut  pinguta  Q^poribus  prqpe 
Vniverfis  adhjpreaat  ^  flj^arn  facile  conc^iant^  ft  modo  A^id^im  faipjatlum  imen  'iat  alia  Ccr- 

\pora  iHfMhtienJhrumqudfdritkt  altrdhtK  qitM propria.    S§i &  Actdum^nSltlfifurfii^fitp' 

frf^umforti^t.attridiendoparticulasaGorum  carf^um  ( f cilice t  Tcneas  )  q^tn,  fnt^fk^ 
tnentationem  lehtam  t7  Naturalem  ciet  ^fovet  ufq-y  ad  Putrcf actionem  Compojiti. 

PutrefaSio  fitaeji  in  eoquod  Acida  Fermentationem  diu  foventes  tandem  in  inter Ritia 
mmma  Cf  pr'tmz  Compofidonis/tfrrM  imtrjaeentU  fefi  uifimam,  imim  ^  as  partUfut  vmts 
mixtioiieif  Novam  efieium  jmv  amevenim  nee  em  fnore  eowmaandam^ 

Cogttatioiies  VariaE  ejulHem. 

FLmma  ejl  Fumus  Candens  •,  d'iffcrtque  a  Fumo  ut  Ferrumrubens  ab  ignito  fed  nonrubente. 
Cdot efi  Agitatio Partium  -juu-j^.i a  -jcrj urn.  ^ 
Wnl  efi  abfohni  qmejeens  feeundim  partes  Jtuu  &  OeafiigiiMM,  frdter  atomnt,  vamfel- 
Beet  expertes. 

Terra  augetur.  Aqua  in  cam  converfi^  ^  omnia  in  aquam  (  vi  ignis  )  reduci  pojfunt. 

Kttrum  abit  difhllatione  magnam  partem  in  Spiritum  Acidum^  reSS4  terrdy  quia  Acidum 
Nitn  attmJyit !  blfiim.} ;  idcirco  fimul  njccndunt  confiituumq-^  Spiritum  :  at  nitrum  Cirhrne 
accenjum  /njj^/ium  partem  abii  m  Sal  Tartaric  quia  ignis  eo  modo  app/icatus partes  Acidi  Jer- 
re  in  fejc  implngu  foniufq\  wot, 

.    Spirttus  ardentes  funt  Oka  cum  Phlegmate  per  Fermmationem  Unita.  . 

*   inn&uru  Cvchinellx  cum  Spirit  u  llni  faSa  m  aqua  magnam  molem  immiffa;  fan^  lictt  dq/t, 

totam  aquam  injicit :  Sc.  quia  particuU  Qchinellx  magis  attrabuntur  ab  aqud  quamajfc  mutito. 

Aqu'i  mm  mbet  magnum  vim  diffolvenii  quia  pme»  Aaio  gaudet.  Aeidum  enm  djcimus 
mtod  mubum  attrahit  &  attrahitur,  videmus  nempe  ea  qu£  in  aqua  folvuntur  Icnte  fmc 
Effervefcentid  folvi^  at  ubi  eS  attraffio  fortis  C  particuU  menfirm  undiq,  attrabuntur  a  par- 
ttculd  Metallic  vel  potius  particula  meta/A  undiq^attn^ntur  ipartieuJie  menjirui,  hefiOamabri' 
fault  &  eiratn^jiunt,  hoc  efi  metallum  corrodunt :  Ha  eadem  particuU  fenforio  appScatd  ejus 
fartes  eodem  modo  diveUunt  doloremq-^  infer unt  a  quo  Acidje  appellant ur^  nMd  feiVcet  ter- 
raSubtilt  cui  adbdrebaat  ob  major  em  ortraQionem  ad  liquidum  lingtfJtt  ^e. 
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in  omi  SolMtume  per  MenJIruumparticuU  fo/venJg  ntiigis  attruhuntur  aparttbus  Menfirt^ 
quam  i  Je  mutuoi 

In  omm  Yermentatione  efi  Acidunt  fitpprejfum  ^uod  coaguhit  prsdp'ttando. 

Okam  cum  ttimu  m^ni  mo/epbl^matif  inttme  mixium,  fa  Satiimm  ^uiddam  AettuM 
rMfiitmt,  btcethm TmmfiM  flora aimijia  htknia  i^r^tio? 

mercurius  attrahititr  ii.eft  comditMr  A  JkHit  &  JSm  feHdtn  OtfinSiuiti  ttHit  iuviat'- 
rraSrice  Aciia  i/ifringit. 

Mercurius  eft  VolattHs  ^  facile  elevatur  colore  guui  ejus  psrticmU  ultima  Compofirionis  funt 
fttwe  fSf telle  feparammfeparat4tqsM^fmgm%  nt  jk  mfOhicitSeVaporis^  Jkitii>ntmisrtre' 

Aqua  cum  primi  nan  pateji  ^uia  ejus  particuU  jamjam  fc  tangum.  Et  fi  fe  tangerent  parti* 
€»U  Aerii  (  nam  Aer  cmprimi  potefiy  quia  ipfuu  ptrticula  nonium  fe  talcum  )  Aer  evaderet  m 
Mnrmat,  Seq.  ex  Prop.  i^.  Ub.  2,  trine,  PMoJoph. 

Aurum  particular  habet  fe  mutun  trahentes  •,  mimmarum  funttut  VOUHtwr  frfattB  CtHflJIuii 
dMris,  barum  fummarum  fumma  fecundx  Compoiicionts,  &c. 

-  Pifr/F  Memnriut,  poteji  Aqua  Regia  poros  pervtitre,  qui  ptrtieuUt  idthnz  Gompofitionls 
'interjacent  at  non  altos. 

Si  pnffef  menfiruum  alioi  ilhs  pervaiere  vel  fi  <7»r/ /'^rr/fj  prima:  &  fecundz  Com pofitio- 
nis  pojjentfeparari  fieret  Aurum,  vel  Fluidum,  vel  faJtemmagis  maileabile.  Si  Aurum  Jermett' 
te/cere  poffet  in  aiiud  quodvn  corpus  pojfet  transformari. 

Vifciditas  ej}  vel  folum  defeHus  ftuiditatis,  qujt  fit  a  efl  in  partium  parvitate  EJ*  frparabiStatt 
(  mtellige  partes  uhtmA  Compcfitvaas  )  vel  defeBus  lubricitatis  feu  Uvioris  partes  unius  fupra 
sites  labi  tmpediene.  Hujus  vifaditatie  Aadum  fepe  caufa  eft  ^  ftpe  Spiritus  alius  lubricus 
tefrd  jtmStus^  ut  eteum  Terebintbind  capitifuo  mortuofU&um  fa  tcnax. 

Ratio  cur  Charta  Oleo  iguiUis  Trat^fiom  Oleo  mm  AqMd  eoMtdat  e^  qtiin  Aqua  (Hei  Mt  ntf' 
cetur  fedfugatur  ab  eo. 

Cum  Aaaa  pnrtifit  mutent  As&«r,  e£qmi  Hfilwittt^  id  fadunt,  quia  partem  ret  folHitiit 
iHtkdamitii^mpkiM^trmfMAet  Aaiiga^  » 

Some.  Thoughts'  about      Nature  ^Agidsj 
JSy  «$ir  I  s  A  A  c  N  £  w  T  o  If. 

.  .  ^ 

TH  £  Particles  of  Acids  aie  of  a  Size  grofler  than  thofe  of  Water,  and  therefore 
lels  foktik  \  but  much  linaUer  tban  thofe  oi  Earth,  and  therefore  niuchlefs  fix'd  than 
TheJF anniifefl  #Mi  t  mm  Altnftive  Fores  \  io  whidi^orce  their  Aaivlty  confiRs  1 
and  thereby  alfo  they  aflFeft  and  ftimulate  the  Organ  of  Tafte,  and  diflblve  fuch  Bodies  is 
ibey  can  come  at.  They  ite  of  a^mUdk  Natun,  iwtweca  Waiet  and  Tetieftxlal  BodieS^ 
and  mn€L  the  Particles  ot  both. 

...  By  this  attiaftive  fimt  tliqr  gBt  ikHit  the  Partidas  of  Bodies,  whether  they  be  of  a  me- 

tallick  or  ftony  Nature,  and  adhere  to  them  moft  clofely  on  all  ndes;  fo  that  they  can  feared 
bo  SeamVBl  Jtiom  tbmn.  by  DtltUlation  or  Sublimation.  When  they  are  anra^ed  and  gathered 
■yiBtr  IbMit  tffac  Piarme*  ef  Bodies,  they  raife,  disjoin  and  Oiake  them  one  from  an** 
bher^  that  is,  thrr  di(il>tve  thofe  Bodies. 

'  By  tbdr  atoaftive  Koice  alfo,  by  which  they  rufh  towards  the  Particles  of  Bodies,  they 
iMte  the  i^idyjBid  excite  Heat  1  and  they  Hiake  alutxier  fome  Particles,  much  as  to  turo 
them  into  Air,  and  geneiaie  BuUdcs:  And  tbis  is  tlie  Rcafoi  of  ])lflSMofi,  and  dl  viobcAC 
T^rtnematton  (  and  \a  all  FenlMnnCioii  tbei«  i$  m  Add  latcot  flr.liippKfi'4  caai^ 

latesin  Precipitation. 

Acids  alfo.  by  attracting  Water  as  nnuch  as  they  do  the  Particles  of  Bodies,  occafion  that 
'4111  tiflbM'Mlcbids  fOdilgr  nma^9 mUk  1!Vattr«  or  Jirinoi  float k  it^  afmiliemaMf 

And  as  thia  ^bba  of  Earthy  by  the  Force  oi  Gravity^  atug^'uig  Water  ftiote  llrongly 
Aan  it  doth  lighter  Bodies,  catifes  tbo(e  lighter  Bodies  to  audilin  ttnfWater,  and  to  go  up- 
wards fiom  the  Earth :  So  the  Particles  of  Salts,  by  attracting  the  Water,  do  mutually  avoid 
and  recede fiom  one  another  as  &c  asthey  can,  and.fo  are  diffu&d  throughout  the  wholt 

IVater. 

.  \  The  fartidesof  Sal  Alkali^  do  eonfift  of  Earthy  and  Acid  united  together,  after  the  fame 
manner  :  But  thele  Acids  have  lb  great  an  AttraQive  Force,  that  they  can't  he  feparnted  fronri 
the  Salt  by  Fire  \  they  do  alfo  precipitate  the  Particles  ot  Metals  dilTolv  d  in  Aknjirua,  by 
atm£ting  from  them  the  Acid  Parades^  which  before  had  diflblvcd  them,  and  loept  them  fuf 
pended  in  theilfeiiiS^WKK 
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If  thefe  Acid  Particles  be  joln'd  wiib  Earthy  ones,  in  bur  a  iinail  QjiaDtitY,  they  are 
dofely  feraiii*d  by  ibcm,  as  to  be  quite  fuppreuM  and  hidden  as  it  were  by  nem  %  lb  that 

they  neither  ftimulate  the  Orgaft  of  befife,  nor  atiraO  Warer,  but  compofe  Bcd-t-s  which  are 
not  Add,  i.  e.  Fat  and  Fufible  Bodies,  fuch  zxt  ^Urcurms  dukis,  CmmoH  Bnafioue,  Ljaut 
Cornea,  zvACopfcr  conc)AcA.\fj' Mercury  Sublimate.  , 
FIbm  the  Aitra£live  Force  in  th^  Acid  Particles  thus  fupprefs'd,  arifes  that  univerfal  Pro- 
perty ot  almoft  all  hi  Bodies,  that  ihcy  adhere  or  itick  to  others,  and  are  eafily  inflammable, 
if  the  heated  Acid  Particles  meet  with  other  Particles  of  Bodies  in  Fume,  which  the  Acid 
tttiaSs  moie  ftiongly  than  it  doth  cl  e  Ftttldcs  to  which  it  is  tinited.  And  thus  the  Add 
that  lies  fupprefs'd  in  fulphuteous  Bodies,  by  more  ftrongly  anra£llnR  the  Panicles  of  otfaec 
Bodies  (  Earthy  oi»es  for  Inftance )  than  its  own,  promotes  a  gentle  Fermentation,  produces 
and  cherifhcs  Natural  Heat,  and  carries  it  on  (b  far  fomcikres,  as  to  the  Puiiefj^tion  ot  th^ 
Compound :  Which  PutiefefVio  n  arifes  hence,  That  the  Acid  P&rticles  which  have  a  long 
while  kept  up  the  Fermentat'on,  do  at  long  run  infinuate  rhen.felves  into  the  leaft  InterUices 
that  lie  between  the  Particles  ot  the  Jirji  Compofition,  and  fo  intimately  uniiins  with  tbofe  very 
^tides,  do  ptiidnoe  a  new  Mimoe  oi  Gomponad^  whidi  onpot  fill  MsaisiiB  intoUie 
fiuneFonn. 

Note,  The  Paper  hitherto  ciefcrib  d^  feems  to  have  been  a  continued  Difcottrfe; 
but  what  follows  are  jhort  Minutes  of  Thoughts  relating  to  the  fame  l^ubje^f, 

Nitre,  in  Diftillation,  leaving  its  F^rthy  Part  behind,  turns  moft  of  it  into  an  Acid  Spirit; 
becaufe  the  Acid  of  the  Nitre  attra^  the  Phlegm,  aiid  th^efore  they  afcend  together,  and 
conftitute  a  Spirit.  Kit  Nitivkindled  with  a  Omu,  tams  cfakfiy  into  a  Silt  of  Tartar  ^  be* 
cade  the  Fin  applied  this  Way,  d^ves  th  e  Ac'd  and  Earthy  Pans  towaida,  and  makea 
iIkri  fanpinge  on,  and  more  ftrongly  unite  one  with  another. 

The  Keaion  why  Water  hath  no  great  diflblving  Force,  is,  becaufe  there  is  but  a  fmall 
Qpantity  hf  Acid  in  it :  For  Vffaaiever  doth  (irongly  attract,  and  is  ftrongly  atttadsd,  may 
be  called  an  Acid  :  And  fuch  things  as  are  diflblved  in  Water,  we  fee,  heconnc  fo,  eafly^ 
without  any  Eftervefcence  :  but  where  the  AttratVion  is  ftrong,  and  the  Particles  of  the  Men- 
ItcDiiin  are  every  where  atrraOed  by  thofe  of  the  Metal,  or  nther,  where  the  Particles  of  the 
Meod  aie  every  way  attradcd  by  thofe  of  the  Menftruum )  then  the  Paiticks  of  the  Man 
ftroum  environ  thofe  of  the  Metal,  tear  them  to  pieces,  and  diflbh'e  it 

So  when  thefe  Acid  Particles  ate  applied  to  the  Torque*  or  to  any  excoriated  Part  of  the 
Body,  leaving  the  fnbtil  Earth  hi  whioi  they  vieie  before,  they  rum  into  the  Liquid  of  the 
Senfory,  tear  and  disjoint  its  Parts,  and  caufe  a  painful  Sei^tion.  i 

Mercury  is  attratted,  ard  therefore  corroded  by  Acids  j  aiwi  as  it  opens  Obitruftions 
by  its  great  Weight ,  fo  it  bicaks  and  obiunds  the  Power  of  Acidb  C  in  liie  Body  >  by  its 
attraflive  Force.  .  ' 

All  Bodies  have  Particles  which  do  muti:ally  attraft  one  another  :  the  Sums  of  the  leaft 
of  which  may  be  called  Particles  of  tbc,jrji  Compcfition  and  the  Colle&ions  or  Aggregates 
aiifitigfiofliitne  Primaiy  Saifis^  or  the  Simis  of  tbeie  Sams,  may  becallid  FaRridea  ot  the 
fgcml  Cmf^hn^  (^c. 

Mercury  and  A^j  Rf^ir  can  pervade  thofe  Pores  of  Gold  or  Tin,  which  lye  between  die 
Firtides  of'  its  laji  Compijiiion  ^  but  they  can't  get  any  further  into  it  *,  for  M  any  Menftruum 
coolddo  that,  or  if  the  Parr  ides  of  the  fitlft,  or  perhaps  of  the  feoond  CompoCtioo  ofXSoM 
could  be  leparated  •,  that  Metal  might  be  made  tobecomea  Fluid,  or  at  leaft  morefoft.  And 
if  Gold  could  be  brought,  once  to  ietnaenc  and  putiify,  it  mi^t  be  tuni'd  into  aiqr  othiOLBiody 
whatfbever.    r        •  •    •  • 

And  fo  of  Tin,  or  ariy  other  Bodies  i  'as  cooimon 
.of  Animals  and  y^eetauBS..  ^  -       ..-    i    ,  >. 

.      its  being  tak  n  from  (mother  Copy  a  little  different  from  this  Latin  Paper.    And  bai^^f^tt 
ft^qrvnjfti ditdi^frevfd  by  the  Uiufiriuu-AMtbor^  Ibavt  not  altar  i  itjiasti :      * .  /•  . 
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ABACUS.  Beildes  the  former  Account 
of  the  Ahactu^  I  find  that  Matulsrc,  in 
the  lonick  Order,  defigns  what  tlic 
Workmen  caU  an  O.  G.  with  a  Fillet 
over  it  for  the  Abacus:  Which  Fillet 
u  half  the  bicadth  of  the  O.  G.  and  be  calls  it  the 
yiCrt  9ftbe  Anxiu.  In  the  Cormf W<«i  Order,  he 
defarihes  the  Abucm  as  a  fcventh  Part  of  the  whole 
Capital.  FaJlaJio  calls  the  FBtUb  about  the  Boiii- 
tin  (or  Eckinut )  die  j^aau  :  Whidi  fromkiFafni, 
fiith  he,  is  commonly  called  Dado^  or  dicDyej  and 
this  is  \  of  the  whole  heighth  of  the  Capital. 

SMtftazxi  caUs  a  icrt  ^m  Hollow  or  Caf'-men^, 
tvhi  h  h  the  Cifit-A  of  ihe  Pedeftalof  the  Tufum 
O-'dcij  by  tins  Name  AbacHS. 

ABASE,  in  the  Sea  Language,  is  to  Lower  or 
Talu  in.  To  Abafs  tbt  Flag^  u  to  take  in  rhe  Flag. 

ABBACY,,  is  the  Govemuient  of  a  Religious 
Houfr,  ^vicli  the  Revenues  and  Pcifom  fiib jed  to 
MhAbbat. 

ABBAT,  is  a  Spiritual  T.ord,  having  the  Rule 
ofRi'liginusHoufcs  according  tcour  Common  l.nw. 
Soine  Abbots  ii\  England  were  cal'eJ  Mitred  Ah' 
"bats*  and  foeh  were  exempted  from  rhejurrdi- 
<ftiori  oFt^e  D'occfan,  Iriv  n  -  Aiir'.onry 
themfc  ves  within  ti^eir  Lin~u?j  uiJ  were  alio  Lords 
of  Parliameitt.   Thcfe  were  fomctimes  call'd  A''-^ 
hats  ^ovneirn^  nml  A'^'bnti  C'fntraJ.    The  other 
^'jbaii  were  (ubjcflt  t^  rhe  Piocef^n  in  all  Spiri- 
tual Government.*  Th. 'e  were  al'V*  Loids  Piio-tt 
which  had  exemr^jur ''d<-^it>n,  and  were  l  ord* 
f^irliameitt.  ptxBicte  J^rdi  ASibatf  and  fmrs^ 
lit£Av.CiU(»laitlidwve  yvdfe  2${  dut  lac  ia  Pax* 


llament,  27  Abbots  and  2  Triors^  But  fometiraes 
their  Nainber  was  varied,  thete  beiM  but  25 
'     and  2  triers  ia  a  Failiadkent  hdd  in  the 

2C  Rich.  2.  ■  • 

ABREUVOIRS,  arc  the  Intervals  or  Spaces' 
between  the  Stones,  or  thejoints  where  the  Moit« 
tar  lies  in  any  Pillar,  Wall,  or  Baildif^. 

ACCORD,  according  to  the  Modern  ffrench J 
Account  of  Moiick,  is  the  Production,  Mixture 
and  Rcbttoh  of  two  Soonds ;  of  which  the  one  ia 
Crave,  and  the  other  Acute.  They  make  two 
Kiuds  of  Accord;  thofe  wliich  are  plealant  and 
agrceabk,  and  whuh  they  call  Confonances)  and 
fuch  as  arc  harih  and  unpleafant,  which  aie  caU'd. 
Dijjonatu^s.   Which  fee  in  Vol.  I. 

ACEKIDES,  is  a  Plaifter  made  without  Wir,* 
fuch  as  that  call'd  Ewplajtrum  lforitAbtr:genft.  ' 

ACTION  Civi/,  is  that  which  tends  only  to  Hie 
Rrcovcry  f  what  is  due  to  any  one  by  Contrail, 
^c.  as  if  a  Man  feek  by,  Adion  to  recover  a  Sum 
^  Money  fitrnierly  lent, "         '  "  ' 

ACTION  ?enal.  Is  that  which  aims  at  ibme 
Penalty  or  Punilhmcnt  in  the  Party  fued,  whether 
Corporal  Of  Pecuniary  ;  as  in  the  ABion  Legis  Ac- 
qitstit  in  the  Civil  Law,  and  in  the.OeNBinionI.aw 
in  Ca'e  of  Appeals  for  Murder.  ' 

ACTION  frejudidal  or  Vrffaratcry^  a  tYifX' 
which  ^rows  from  fomc  Doubr  m  the  Prtncipai;  - 
as  rupp<^  fe  a  Man  Cue  a  younger  Brother  for  Land • 
defcendcd  from  his  Father,  and 'tis  obj  ftcd  that 
he  it  a  Baftaid,  the  fiaiiaid  mufi  be  fiift  cried ; 
that  is  c^A  ABu  h^^Mh,  fecciofe  it  nraUte 

■    '  -   M        ■•  V  -  ACTION 
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ACTION  Amufirel^  is  in  oppolkion  to  Pcrlb- 
MaJ,  being  that  which  a  Man  h»rh  by  fome  Right 
dcfctiidiiK  from  bi$  Ancrfon :  Thii  is  either  Dtoi- 
twrel  Of  JMfejjory  :  Sec  Co,  2  bUlil.  f.  291 . 

ACTOR,  is  fom«fiiTWs  ufcd  for  a  Proftor  t* 
Advocate  in  Civil  Courts  or  Caufcs.  AElor  Jomi- 
7UCUJ  was  alfo  the  Term  formerly  for  the  Lord';S 
Sailey  or  Attorney.  ABer  Ecclt/k  was  fonietiines 
iht  Foreign  Term  Ear  the  Advocate  Of  Pkadtng 
Rtron  of  a  Chiircb,  ABor  VJUt  wai  «Im  Stew- 
ardor  Head  Beiky  of  a  Town  oiVlllai^c. 

ADDICTIO  m  Dmw,  i»t]ieCiMl  Law,  is  an 
'Jlgfcement  between  Bofer  ind  Seller,  that  the 
Seller  may  Contrail  with  any  other  Pcrfon  who 
jMriU  ofer  a  better  Price,  before  a  certain  Day. 

ADDi^iON,  is  the  Term  in  oar  Common 
law  for  the  Title  which  is  given  to  any  Pcrfon 
ltdides  his  Chriilian  and  Siiname,  in  order  to 
diAinguifli  him  by  his  Degree,  ubt^  Myftety, 
jTrade,  Place  of  Abode,  ^c. 

And  'tis  particulatly  prov'd  by  the  Stat,  i  H.  5. 
«.  5.  that  in  Suit  of  Aftion  where  Procefs  of  Ut- 
lars  lies,  fnch  Additions  fhaU  be  {^ven  to  the  Name 
«f  the  Defendant ;  and  that'  WnU  not  hMuig  fucb 
Additions  ihaU  jUtMt,  if  dwDefitMuit  take  Ex- 
ceptions tlMceufito* 

ADVANCE  h  « l)itcli  oP  Water  raund 
the  Efphmnil;  or  CItu'u  of  a  Phcc,  to  prevent  its 
jbcils  ftrrpriftd  by  the  Befiegers :  Bat  of  hrrc  this 
IV0K  Kathbecn  dUm'U,  bccaufe  as  foon  as  the  £- 
ncray  could  drain  it,  it  was  a  Trench  nady  made 
for  the  Advantage  of  the  Befiegers. 

ADVOCATtONE  Dectmarutn,  ka.WiU  thai 
lies  Fir  the  Oaim  of  a  fourth  Part,  or  upward,  of 
the  Tithes  belonging  to  any  Church. 

ADVOWpE  or  AVP WEEj  in  Latht  Advoca- 
tiUx  wtt  fbrmerlj  o»'d  for  him  -that  had  Right  of 
1¥e(entation  to  a  Benefice;  andtbe./4cwiM«  Awr- 
momt  was  the.  highcA  Patron,  or  ibe  Kin^  By 
Holt  Sotvte  of  Pnmibtk  3<  & 
'  ADVOWSON  of  aReWotFs^re;  as  the 
Builders  and  Fndowcrs  of  a  Chuioh  were  the  Pa- 
xrous  of  it,  fo  (boif,  tba(  Foynded  any  RsUaious 
nouAy  hM  the  JUmffm  tif  fti^rme^  or  it. 
Somrtimcs  the  Patron  tnd  the  fole  Nomination  of 
the  treUtCy  Ahbit  or  fnott  either  by  Inveftiturc 
(or  Delivery  of  a  PaAoral  Staffs  or  by  dircft  Pre- 
feetation  10  the  Dloccfin.    And  if  a  free  Elcdlion 
was  ]cft  to  the  Religious,  yet  a  Cowe  d epire.  or 
]«icenG;  gf  Election,  was  fiTd  to  be  obtain  d  of  the 
Patron  ;  and. the  Pcrfon  Eleftcd  was  confirmed  by 
him.   If  the  Founders  Family  was  extin(£l,  the 
Patronage  of  the  fO«Wint  WVttl'tqtfaeloid  of  the 

AuZu  is  an  tnftramenc  whofe  Blade  it  made 
thin  and  fomcthing  bending,  and  harti  not  its  Edge 
pacaUel  10  us^(^widlk|,|a  the  SfK  and  Hatdtet  hatk 
out  placed  athwart  to  at.  It  is  grownd  to  a  Bafii 
on  the  Indde  to  its  outer  Ed^je.  Irs  tjcncral  IJfe 
HtQ  take  oft*  t|ii^Qups»  of  Timber  o<  Boaids,  and 
mi  Ijni;i4inrifa  a^  ^he  Axe  can't  come  at,  and 
yierc  a  P/ane,  tho'r<mub5W,  will  not  make  rid- 
dance enough.  'Tis  miKh  us'd  tn  taking  off  the 
Irregularities  of  Floors  when  they  are  pinned  and 
ftaacd  together;  and  fonactimcs  on  Pofls  framed 
upright,  and  ranged  in  with  other  Work  framed 
t9  thero,  where  me  Eckc  of  the  Axe  can't  com*. 

.£3TUAR .i»aa  Arak of  the  Sea  maning  iqi 
•.good  way^  into  the  land,  Klothe  Br^tl  Chan- 
nel, et\ 


before  he  could  not  do  for  want  of  Age :  T)his  at 
14  Years  alt^iaiaid  to  be  at  die of  Difire- 
trcw',  and  at  21,  at  full  Age.  At  li  Years  ot  Age 
at  Man  may  take  ihc  Oath  of  Allegiance  ar  a  I.cet; 
fat  14  he  may  cOnAnt  to  many,  and  in  Soccage 
chufe  his  Guardian  ;  at  I «;  he  is  of  Age  for  the  Lord 
t»  have  Ad  pur  futr  ptt  Oiivalier,  and  may  be 
fwecn  lo^eep  the  King  s  Peace ;  at  i  2  he  is  bound 
to  Appearance  bdbre  th»  Sbuifl*  and  Coroner  foe 
Enquiry  after  RobbeHea; 

A  Woman  might  heietoforc  at  7  Ytars  of  Age, 
h«  f  atbef  being  the  Loid,  dtfrainMa  Icnantt  ior 
AUpwfiBMariery  andac  thofe  Ycaii  consent  to 
marry,  faith  Br.^Hon,  At  9  Years  Ihc  is  dowa  b le ; 
for  then,  or  wiilun  half  a  Year  after  (Fleta.btt.^^ 
c,22.  Lit.  Lib.  1 . c.  5. J  ihe  tt  abk  prmererl datem 
^  virtim  fuftinere :  But  riVis  5r<^o«i  limits  to  ? 
Years.  At  1 2  Ihe  is  able  to  rarify  and  confirm  a  for- 
mer Confent  given  to  Matrimony ;  at  1 4  Ihe  is  able 
toreceive  her  Lands  intoher  own  Hands,  and  flu  II  be 
oiir  of  Ward,  if  fhe  be  at  that  Age  at  her  Ancelior '» 
Death  J  at  16  (he  lhall  be  out  of  Ward,  tho*  Ihe  v.  a» 
un^r  14  at  the  Death  of  her  Anceflor ;  at  21  Ihe 
h  able  to  alienate  her  Ijmds  and  Tenements. 

AGOGICE,  is  tlie  Art  of  making  Images  or  Fl> 
owes  in  Metais,  when  Was  is  ua'd  to  afi^  or  fint. 
thertheDdign. 

AIDEj  ill  the  l  av.',  hath  fevcral  Sif  nifi  itions  j 
<mnctimes  'tis  the  fiime  with  Smb^^  lunmuBM  « 
Proteiiatioo  due  from  Tcnantt  to.  their  Toida. 
This  Word  is  alio  iis'd  in  matter  of  Pii  idino;  P^r 
a  Petition  made  in  Court,  for  the  calling  in  ot  the 
H^ip  fiom  aoothcr  that  hath  an  Intercft  in  the 
Caufc  in  Qucftion.  Thus  a  Tenant  for  Term  o£^ 
I-ifc,  by  Courtefy,  Tenant  in  Tail  after  Polhbiiity 
of  Iffue  cxtinft,  tor  Term  of  Years,  at  Will,  hj 
Elrait  or  by  Statute  Merchant,  being  impleaded 
totuung  her  Eftate,  nuy  pray  in  A>d  of  hnn  in  the 
JReverfion;  that  is,  defire  the  Court  that  he  may  be 
caileJ  in  b*  W|ic»  to  aOedee  what  he  thinks  gond 
for  the  Kfihitenance  bcMn  of  her  Bight  ami  hia 
own ;  tut  this  Courfe  hath  been  diuis'd.    if  « 


A(^  in  the  Common  Law,t  Uitbat  pattinilar 
viu^coab^  a  Fieifoa  to  oo  ito^  wbieb 


Kinjj^a  Tenant  ho^^^S  ^  Chief  be  demanded  • 
Rent  ii^acomAbif  PiSfiM^  hclntay  pray  in  Aidof 

the  ICu^\  and  fo  iriay  a  City  or  Bur^h  ,  having  » 
Fee  Farm  of  the  Crown,  when  any  thing  is  de- 
manded againft  them  belonging  thercnnto.  ^ 
AIR,  the  admirable  Sir  ifaacNeretin^  in  the  Ob- 
fcrvation*  mention 'd  in  the  2d  Book  of  las  Opticks,' 
by  confideriiM  die ColMir'd  Rings  made  by  Com- 
prefling  two  Prifms,  or  two  Objcft  Glajfcs  oi  laree' 
I  ckfcopes  together,  comes  to  a  Calculation  of  the, 
Thickncfs  of  the  Aircontain'd  between  the  Prifina^ 
and  ObjedQaiics  in  fuch  a  State  of  Coomcffion; 
aiid  at  ttit'he  feenf^  (he  faith)  to  gathef  this  Role, 
That  the  Thickncfs  of  the  Au  is  prop^^rtionaMe  to 
the  Secant  of  ani.  Angle,  whoic  Sing  is  a  certai» 
mean  Proporttonil  between  the  Siri^  of  Inddenoe 
and  Refraction.    And  that  mean  Propottlnnil,  fo 
far  as  1  y  the  Mcafurc  he  took  couU  be  detcrmia<|^ 
he  found  was  the  firll  of  106  Arithmetkal  Mbafi> 
Proporrionals  between  thofc  Sines  acrounted  fron* 
th<  greater  of  the  Sines  (/.     from  the  Sine  of  Re- 
fraftion,  when  the  Refraftion  is  made  out  of  the 
Glafs  inco  the  Plate  of  Air  ;  or  60m  the  Sine  oF 
Incidence,  when  the  Refrailion  is  made  our  of  the- 
'Plate  of  Air  into  CiUfs.    And  in  Obicrvation  14. 
Page  )8«  He  faith  that  tiicThidmeft  of  the  Air  bi^  . 
'Avecn  the  Glailes  there,  where  the  RiiM^sarefiK:* 
ccflively  made  by  the  Limits  of  the  7  Colours,  Red, 
Oiange,  Y«Udw>  Green,  Blue,  Indiico  and  Violefe 
,inoi3ers  ue'toooeaiiocbef  asCheCdbcRdoci  or 
'      -  4  •  *« 
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the  Squajcs  of  rhe  eight  Lei^ths  of  a  Mufical 
Chord  w'  i  :h  ^ounJ  the  Notes  in  an  f  ighth,  Sal, 
la,  fa^  ttn^fa,  SU:  That  is  as  the  Cube 

Roors  of  the  SqiMunof  the  Niuafam  t,  ^  |, 


AnJ  accordtng  to  his  moft  aooirate  Obfemti- 

ens,  the  Tliickiit  fs  of  tlic  thinned  /  ir,  which  be- 
tween,two  (jlalTes  exhibited  the  molt  Luminoas 
fomof  flwficftfilcIUllgl  of  Cokwrs,  were  ttvW 

»riW  tWw»  •r,*«' ttWw  «f 

Inch. 

Tia  highly  profctblft  that  True  and  Permanent 

Air  is  mn  ir  bv  fermentation,  (  faith  t!ic  fame  Au- 
thor ;  and  ilarcfraition  of  Bodies  that  are  of  a  ve- 
ryfilcNatiue:  Thofc  Fartidcs  flying  and  avoid- 
ing one  another  with  the  greaieil  Fovoc  at  aDi- 
fiance,  which  when  verf  near,  attre^  atid  adhere 
to  oneanorlicr  wuh  tiic  greateft  Violcn:c. 

The  Particles  theiefore  of  true  and  perma- 

-  nent  Air,  being  FnnA^  from  dw  DenfUl  and 
inoft  fix'd  Bodies,  will  be  Dcnfer  and  CrafTer  than 
thofe  of  Vapour ;  and  from  hence  it  is  likely,  m  ly 
be  Hcatier  tlib  thut  thofie^  and  that  the  Piarrs  of  n 

.  Humid  Atmnfphcre  may  be  Lighter  than  thofe  of 
a  dryoiie,  as  in  ¥AiX  it  appears  to  be  ;  by  the  ri- 
&ng  of  the  Mercury  in  dry  Weather,  and  by  Cloods 

■  arc  Vapours  nfiir^  into  and  flo.itin;»  in  our  Armo- 
ipherical  Air.  And  be  very  juitly  thinks  that  tht 
Rjlicfilidion  and  CondcrifAtioa  of  the  Air  cannot 
be  accounted  for  froia  the  Spring  or  fikfUck  Formk 
of  the  PartiC'<*,  withOtor  a  Suppofition  that  thef 
are  endutd  with  fomc  Cf  ntrirut»il  Ftrci  or  Porver^ 
hf  vrbkh  they  Flj  and  avoid  ette  another,  and  the 
!a^A  Bodie»  ffom-  whenoe  dwy*  ase  EinaAe^. 

See  A'JraSiofi.  \ 
Ajwithit  ihii  Re^ng  F<v-c«>  which  iitheCaui^ 
«f  J^ftrdUm  and  o\  the  Mbat  «f  Water  in  fmal 
Capillary  Tvibc^  to  niurh  greater  Heights  than  «bi 

■  S>\Sfh^  of  the  Waf^i in  the  open  Veifel.  inwhicH 
■tiMj'  are-placed.  The  hxt  widun  the  Tiibee  bci n^ 

'itniicH  mrrr  than  in  mOre  open  Spaces,  and  by  thnt 

'1X1^^:.^  iioi  preiEng.^  much  on  tltc  Surface  of  th$ 
Water  rvith'm  the  Tubes  as  without.   And  thiy 
Account  Dr*  jyWr  had  hinnd  at  long  ago.  Sir  If. 
.  didinftisadnuTfeblelWw.  Phi/o.  Matbem.  Prop.  2;. 
P.  :^  01.  long  ago  tlemonftiate,  T/j<if  Particles  en- 

,i44Wuri$^  to  recede  from  or  avoid  one an^ber  mtb 
J^est  rfopro^j  proportimal  to  ^  Wflane*  he* 
twfen  their  Centers^  will  cot/.fofs  jk  El^Riih  Viuid 
vhoft  Denftty  (ball  be  protorttonable  to  its  Com- 
frefiim,  and  from  fuch  a  Fioperty  aH  tlie  Appear* 
anccs  of  our  Air  may  be  »cry  ivcJl  acoiunted  for. 
And  1  think  much  better  than  from  the  Suppodti- 
Ofl  of  it*  IWticles  being  Spires  contorted  into 
Sp^^resy  thrntigh  whofb  InterJlices  the  Rays  of 
jLighc  may  frculy  pafs,  £<fc.  cba'  this  be  very  in- 
genious :  But  I  think  can  never  folvc  the  prodigi 

.  oM  RAieite£liain  cf  lliis  moft  ufcful  Haid« 
AIRS  K<;i^l«Me»:  See  ffeyfi^oMCf. 
fMSWeight,  in  Vropoition  to  the  fame  Bulk 

'Hf  Water,  iccias  pretty  nioe^  dttcrmin'd  by  an 
Bxtwiiaaent  hitdy  made  before  tlb  Roml  Society 
Hr  the  tniicnious  Mr.  Haukshee  (  See  fiUrrmf. 
<o  he  nearly  88c  tQ  i, 
ALARM  Pofi,  is  the  Ground  appointed  to  each 
Regiment  by   fhe  Ouarter-Mafler- General,  fo; 
dlcm  to  inarch  to  in  Cafe  of  an  Alarm  ;.in  a  Gar 
mem  'tis  the  Hacc  where  eveif  R«giiiMatb«i4el'd 
to  draw  up  in  oh  all  O  cafinns. 

ALBULA.  This  Wori  Is  ufcd  fometimcs  for  a 
Spec  in  the  Eye,)and  then  fiems  to  be  tiic  fiime 
with  M^pr^iktimSbmkJIkuidfSgMm 


ftich  very  aftringent  Mineral  Waters  as  have  a  great 
deal  of  AQum  in  them,  ard  are  chiefly  ufed  ex- 
ternally for  Qeanfing  and  Healing  of  Wounds  and 
Ukers. 

ALCOLA,  is  fiimetimes  uled  for  Aptba,  pnd 
fometimea  fignifles  m  Tattatow  Seditnenr  in  Urine, 

and  from  hence  Urine  isfomecimes  calTd  AlcoHta. 

ALGEBRA,  bcfides  the  Autliors  mention'd  in 
rhe  Account  of  this  Science  nnder  due  Word  in 
Vol,  \.  f^iinfr  that  pleafe  to  have  a  thorough  in- 
light  into  this  waivdcrful  and  uieful  Art,  may  con- 
fult  the  following  Authors, 

DiophoHti  Alexofitfr'ini  Arithmsthorum  Lib.  6, 
^6.  cumCommerU.  C.  G.  Bacheti  ^  Obfervatio- 
Htbiu  D.  P.  de  Ferwat.  cui  accfj^t  VoSr.  Aka^ti' 
ca  iwentmm  nowtw.  Ibolofe .  1 67c.  faf. 

Labjrhalms  Algebr*  per  Job.  Jac.  Fer^ufon. 
1667, 

KerJ'efs  Algebra,  2  Vol.  Fd.  Lond,  1 68^. 
Bater't  Geometrical  Key  of  Equations.  Lend, 

TraSatHide  Principirs  Cakuti  Expon  ntiaiit. 
Analyfis  Geometrica,  five  nova  ^  vera  Methtdu 
"Rt  folvinili  tarn  Probl,  Geometr.  t\ivi  Qu^ff  Arith- 
tueticas  pan  printa^  de  Pl<Jnii.   Autbore  Htgo  d$ 
Omerique  SanljCiirrnfa.    Cidiz.  1698. 
VieU  opet  Math.   Lt^d.  Bat.  1 646.  JUL 
leak's  Arthmetick.   Lottd,  1 696. 
Det    Cartes   Geonftria  turn  CommetUorm 
Stbeotem.  Amfier.  i6<,9. 

Brancker't  Algebra,  by  Dr.  Pgll,  Lond.  1 668. 
Eraffii.  Bartho'ini  Diorifltcef  fm  dtUnmmitit 
Equattowtm.    Houma.  1 66^. 
WoUifH  Opera  Matbematiea,  Ox«m,  1657; 
hb  Algebra  Englifh.   Lond.  1685. 
Comercium  Ef»ftolicHm.   Lond.  i6^^, 
De  BiBfs  Diapbm^Rednmms.  Lugdu.  \67ci 
mXr's  Arithtnetica  mMttfa  ^  ^^tmfa  Eb' 
menta.   Oxom.  1698. 
Ougbtredi  Ooott  MothtmoHfa  Jmm  Liam^ 

Oxon.  \66j. 

Moor'i  Algebra.   Lend.  \66o. 

Pmf^mi  Wafidti  Ctaait  ArkkMtka.  Lmi, 

St%rvtts  Mathefis  Enmeaia. 

Balaavi'i  A^^ehra.   Lend,  i'j^v 

Mori's  Algebra.  Lond,  i6g8,  and  bis  Youof 
bbtheniati»aro  Gnide.  1706. 

Harrii'i  Algebra.   Lond.  1705. 

JIays'i  Fluxions.   Lond.  17C9. 

Bern.  Nieuxsentiit  Analyfis  bettor.  Anifl.  r6p5. 

Arithtnetica  UniverfaUtf  bjf  Sir  ijfJMC  Nfmtm, 
Catnbrtdge.    1 707. 

ALGEBRAIC-C«r»ff,  in  Geometry,  b  of  ftidi 
a  Nature,  that  its  AhfclT*  or  inteeeepted  Diatne- 
ters  bear  always  tl>c  fame  Proportion  to  their  Re- 
fpedivc  Ordmates.  Tim  if  the  Produft  of  asif 
Abfraffa  maltiplied  into  one  and  the  Bime  deter- 
minate Quantity  be  always  equal  to  the  Square  o£ 
its  correfponding  Ordinate  •  then  if  that  deter- 
minate Quantity  be  call'd^,  the  Abf(^  jT^MHltbe 
Ordinate  J) ;  the  Expivflion  oF  ^  Iwitiire  oF  the 
Curve  bv  way  of  F.quuion  wHl  be  p  x~y)\  v,  here 
^  is  the  Parameter  ox  Lotus  ReSum  of  the  Figure^ 
and  tbe  Carve  Is  the  common  ApoUoiitan  IVurabo- 
k  :  and  bccaa(e  the  two  indetennitiate  or  foxohm 
Quantities  k  andy,  do  here  denf^e  flrait  Littet} 
therefore  the  Curve  is  call'd  an  Afg^aick  or  Ged^ 

Itniftrtck  Curve.  And  >t^  plain  that  the  Number  of 
fuch  Curves  muH  be  intnutc ,  becaoie  there  maybe 
an  infinity  of  ^foportions  or  RcJatiOOl  bvCmea 
^OrdmaUu  and  the  Jbfe^a^  ' ' 
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But  when  the  Nature  of  any  Cuntt  i$  exprefled 
by  an  Equation,  wheiewoneof  the  iidetenniiutc 
or  flowing  Qjantitiet  leprelrnts  t  Curtfg  tAng; 

then  th.^t  Ctitvc  U  caird  a  Tranfcfndenta!  dtm^j 
and  if  the  Curve  which  enters  the  Equation  be 
Gtemgtrieat  i  or  a  Cum,  as  they  call  it,  of  the 
fiift  Kind  oT  D^rree;  then  the  tranf.v'n ^ciit  Curve 
iscall'da  Curv^  ofthejtxond  Km*!  or  Degree.:  And 
when  thie  Cuive  which  enteis  the  Equation  repre- 
fciU';  a  C  'rvf  of  tVc  fc  nnd  Kn'J  or  Dc^rte  ;  then 
tne  lranji,-->hli}iijt'Ctt>vs  is  callJ  one  of"  the  Third 
Kind;  an^;  ^  nuifiiutcly. 

ALLUM-lVbri'j,  AlUm  is  made  of  a  Stone  of 
Sea-weed  and  Uunc.  The  Stone  is  found  in  moft 
of  the  Hills  between  Scarhoroi^h  and  the  River  of 
^ees  in  the  G>unty  of  T»rk^  ajid  aUb  near  jV^nSm 
in  LancafUrg;  'tis  oF  a  blaeilh  C)1oar,  and  wiU 
cleave  like  Cornifh  Slate.  The  Mlnt^  which  lies 
deep  in  the  bastb  ajid  is  pretty  well  moiftned  with 
Springs  it  the  beft.  The  diy  Mine  is  not  good^ 
aiKl  too  nm  li  Moifture  cankers  and  corrupts  tlic 
Stone,  making  it  nitrous.  In  this  Mine  are  found 
leveral  Veins  of  Stone  calVd  Doners,  oF  the  fame 
Colour  but  not  fo  good.  Here  are  found  thofe  al- 
fo  whicli  arc  comtnoiUy  c  ill  d  Snake-Stonet.  For 
the  more  convenient  workis^g  of  the  Mine  which 
femctimcs  lies  20  Yards  under  the  Surface  or  Cap 
of  the  Earth  (  wWch  muft  be  taken  off  and  barrow'd 
away  )  they  begin  their  Work  on  the  Declivity  of 
a  HiU,  where  they  maybe  alio  well  fiimifli'd  whh 
Water.  They  die  down  die  Mine  by  Snges,  to 
five  Carriage,  and  fo  throw  it  down  near  the  Pla  es 
where  they  caJcine  it.  The  Mine  before  it  is  cal- 
cin'd,  being  expoi'd  to  the  Air  wiU  nmiUer  into 
Pieces,  and  yield  a  Liquor  whereof  Copp'-yas  may 
be  made :  But  beuig  calcin'd  it's  ht  for  A^lum  ^  as 
long  as  it  continues  in  the  Earth,  or  in  Water,  it 
rnii.iins  an  hard  Stone.  Som.  times  a  Liquor  will 
ilTuc  out  of  the  Side  of  the  Mine,  which  by  rhc 
Sun's  Heat  is  turn'd  into  natural  A^n.  I  hc 
Mine  is  calcin'd  with  Cinders  of  New- Ca file  Co\], 
Wrods  and  Furzes  J  he  Fire  made  about  two 
Foot  and  t  tliick,  two  Yards  broad,  and  ten 
Yards  long*  Betwixt  every  Fire  are  Stops  made 
with  wet  nibbilh  j  fc  that  any  one  or  more  of 
thcni  luiy  ht:  kilid'cJ,  v/itljout  Prejudice  to  the 
.  xeft.  After^  tliere  are  8  or  lo  Yards  Thickntfs  of 
hmktn  Mine  laid  on  tins  Fewel,  and  5  or  6  of 
thera  fo  covered;  then  they  bc^in  to  kindle  the 
Fires,  and  as  the  Fues  rife  towards  the  Top,  they 
IHll  uf  on  frefli  Mine  :  So  that  to  what  Height 
you  can  raifc  the  Hcip,  which  is  oftentimes  abour 
20  Yards,  the  Fire  witliout  any  farther  Help  of 
Fewel,  wUl  barn  to  die  Top  fironger  dtaa  at  tb.c 
£rft  kindlmg,  ioJoflg  as  anj  Solfbnc  lemainsin 
the  Stones. 

In  calcining  thcfe  StoncSj  the  Wind  many  times 
does  hurt,  by  forcii^  the  Fire  too  quickly  through 
the  Mine,  leaving  itbbck  and  half  barnr ;  and  in 
others,  burTLi[:e  the  Mine  too  much,  leaving  it 
red.   But  where  the  Fire  jpaiFcs  foitiy  and  of  its 
.own  Aocor^  it  leaves  the  Mine  wbolgy  which  yields 
Jilt  befl  and  greatefl  Quantity  of  Liquor, 
,  The  Mine  thus  calcin'd  is  put  into  Pits  of  Wa- 
ter fupportcd  with  Frames  of  Wood,  and  ranun'd 
on  all  Sides  with  Clay  ;  They  arc  about  ten  Yards 
long,  >)  bioad,  aiid  5  deep,  and  fet  with  a  Cur- 
ie nc  that  turneth  the  liquor  itito  a  Receptory, 
from  whence  'tis  pumpt  into  another  Pit  or  Mine. 
So  that  every  Pit  of  Liquor,  before  it  comes  to 
boiling,  is  pumpt  into  four  feveral  Pits  of  Mitic; 
luid  every  Pit  of  hfiisK  it  Ikecped  iafoiu  ftveal 


Liquors  betore  it  be  thrown  awayi  and  the  daifPi 
beiitt  always  oC  the  frelh  Mi.ie. 

Tnii  Mine  thus  flccpcd"  in  each  of  the  fcvcral 
Liquors  14.  Hours,  os  thercaboutj,  is  ot  .ciufc 
four  Davs  in  paiKng  the  four  fevcial  Pits  bom 
whenceme  liqtiors  pi&  to  the  boiJing>Hoafr. 

The  Watcr^  rr  Vir(»in  Liquor  often  gains  in  tlic 
firlV  Fir,  two  Founds  Weight;  in  the  iecond  ic 
incrcafctli  to  five  Pound?,  m  the  third  to  eight 
Pounds,  and  iutbelaft  Pit  which  is  always  frelh 
Mine  10  twelve  founds  ;  and  fo  in  I'joponion  ac* 
cording  to  the  Coodnefs  of  the  Mine,  atjd  its  be- 
ing well  calcin'd.  For  fometimes  the  Lujuors 
palling  thcfour  ftveral  Pits,  wdl  not  be  incrcas'd 
to  above  fix  or  (even  Pounds  Weight,  and  at  Other 
times  above  twelve  Founds;  feldomhokling  a  ron- 
(htttt  Weight  one  Week  toieriier  •  Yet  matj  nraca 
Liquor  of  feven  or  eight  Knnds  Weight  produces 
more  AAtm  than  that  of  ten  or  twelve  Pounds 
Weighty  either  rhrough  the  Bodnds  of  the  Miqe» 
or  its  being  iU  cakia'd,  Whidi  is  the  uTnai  R«u 
fon. 

And  if  by  palling  the  weak  Liquor  thro'  ano-' 
ther  Pit  oi  freili  Mine,  you  bring  it  to  be  ten  or 
twelve  Pouiids  Weight,  yet  you  ihall  nuke  Icls 
Allutn  with  it,  than  when  it  was  but  cit;ht  Poiwids 
Weiijhr.  For  what  It  giins  from  the  laft  Pit  of 
Mnic  wiil  be  moft  Nitre  and  Slat/tf  which  poifoiia 
the  good  Liquors,  and  difbrdcn  the  whole  HoufCy 
till  the  SJaui  be  wrought  off. 

That  which  they  caU  SEaw,  is  firft  perceived  hf 
the  Rednefs  of  the  Liqmr  when  it  coin-:  f  jni  the 
Pit,  occafioa'd  either  by  the  Badnds  of  tlic  Mine, 
or  more  doally  its  being  oser  or  under  caldnV^ 
which  in  the  Setthr  finks  to  the  Bottom,  and  there  , 
becomes  a  muddy  Subflancc^  and  of  a  dark  Co- 
lour. That  Liquor  which  comca  whileft  from  the 

Pits,  is  r]ii?  bcft. 

Wiieii  a  VVorit  is  tirfl  begun,  they  make  AUum 
of  the  Liquor  only  dut  comes  from  the  Pits  of 
Mine,  without  any  other  Ingredients,  and  To 
might  continue,  but  that  it  would  (pend  fi>  much 
Liquor  as  nor  to  quit  C  oft. 

i^^ts  made  of  a  Sea-weed  caU'd  Tomb,  iiich 
as  comes  to  London  in  Oyfter  Barrels,  n  grows 
on  Roikabv  tlie  Sca-fide,  between  high  aiicT  low 
Water  Mark.  Being  dry  d  it  will  burn  and  run 
like  Pitch ;  when  cold  and  hard,  'tis  beaten  to 
Alhes,  fteeped  in  Water,  and  the  Lees  drawn cff  i 
to  two  Pound  Weight  or  thereabouts. 

Becaufe  the  Country  People  who  furr.ifti  the 
Work  with  Urine,  do  fomctimcs  mincle  it  with 
Sea-Water,  whuh  cannot  b«  difcover'd  U  cight, 
they  try  it,  by  putting  fome  of  it  to  the  boiling  Li- 
quor; For  then  if  the  Urine  be  Genuine  it  will 
work  like  Yeaft  put  to  Beer  or  Ale  ;  but  if  min- 
gled, it  willftir  no  more  than  fo  much  Water. 

They  obftrve  diat  the  beft  Urine  for^  diat  Pot' 
pole,  is  fbch  as  comes  from  poor  tsboaring  People 
who  drink  but  little  ftrong  Drink. 

The  boilij^  Pans  are  made  ot  Lead ,  nine  Feet 
long,  fiv«  broad,  and  two  4  deep,  fct  upon  Iron 
Plates  about  t  :vo  Tnches  thick  ;  which  Pans  are 
commonly  new  CaU,  and  the  Plates  repaii'd  five 
times  in  two  Years. 

WTien  the  Work  is  begun,  and once  made,' 
then  they  fave  the  Liquor  which  comes  fiom  the 
Ahmiy  or  wherein  it  Ihoots,  which  they  call  the 
Msthersj  with  this  they  fill  *  of  the  Boilers,  and 
put  in  :  of  the  frclh  Liquor  which  comes  ftom  the 
Pics.   Being  thus  fill'd  up  with  coU  Liquor,  the 

Fira  ItuiDgbeea  ncvcz  dmwnput,it  will  boil 
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agfon  in  left  than  two  Hours  time.  Arid  in  every 
two  Hiiwi  tilde  the  Liquor  will  wade  four  Inches, 
and  the  Boikn  mfUI'd  op l^un  widi Gnon  Li- 
quor. 

The  Dqoor  ff  good,  in  the  twiling,  will  he 
gitafjr,  as  itwere,  at  the  Tof' :  If  Nin  u  ,  it  wiJl 
be  thick,  muddy  and  red.  In  boiling  2±  Hoaxf 
it  wiJI be  36  Pound  Weight.  Then  is  patmto'iiic 
Boiler  about  an  Hogfheadof  tlic  Lees  of  Ketp^  of" 
Aout  two  Penny  Weight,  which  mil  reduce  the 
whole  Boiler  to  aboot  27  Pound  Weight. 

If  the  D<^uor  be  good,  «s  (bona*  the  f'^p  Lp€s 
are  put  into  the  BoUcr,  they  will  work  lik  ^  c^H 
put  to  Beer.  But  if  it  be  Nitrous,  the  Kelp  Lees 
will  ftir  it  hut  verjr  kittle;  and  in  that  Cafe  the 
Workmen  muft  put  in  more  and  ihonger  Lees. 

Prcflntly'aftcr  the  Kelp  Lees  arc  put  into  the 
Boiler,  all  the  liquor  together  is  drawn  into  a 
jM&r,  as  h^  as  the  Boiler  and  •noHleef  Le«d^  in 
whjch  it  (lands  about  two  Hours,  and  in  that 
time  moft  of  the  Nitre  and  Slam  link  to  the  bot- 
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torn. 


This  Separation  is  made  by  the  help  of  the 
Kelp  Lees,  for  when  the  whole  Boiler  cOnfifts  of 
Green  Liquor  drawn  from  the  Pits,  it  is  of  pow- 
er ftrong  enough  to  call  off  the  Slam  and  the  Ni- 
tre ;  hut  when  the  Mathers  are  us'd,  the  Kelp  Lees 
axe  needful  to  make  the  laid  Separation. 

Next  the  laid  Liquor  ii  Icooped  out  of  the 
SMbr  into  a  GMfrr,  made  of  Deal  Boards,  and 
ramm'd  with  Clay.  Into  this  is  put  20  Gallons, 
or  more  of  the  Urine,  according  to  the  Goodne^ 
or  Badnefs  of  the  Liquor,  for  when  tfw  limniris 
Ked  and  Nitrous,  the  more  Urine  is  requir'd. 

In  the  Cooler,  the  Liquor  in  temperate  Weather 
(lands  four  Days;  the  fccond  Day  the  yf//tti»  begins 
to  ftrike,  gather  and  harden  xboat  the  Sidoa^  and 
at  the  bottom  of  the  Cooler.  * 

If  the  IJouor  fhould  fluid  abofC  four  Dayi, 
dicn  it  woald  torn  to  Coppeias. 

The  of  the  Urine  it  as  well  to  caft  off  the 
Slaw,  as  to  keep  the  KripLmhcm  haidiiing  dw 
^Uw/t  too  much. 

In  hot  Weadier  the  Uqnor  will  be  a  Day  long- 
gcr  in  cooling,  and  the  /llluffi  in  gathering,  than 
in  temperate  Weather,  But  in  I^ro(J,  the  Aliim 
Ihoots  or  ftrikcs  too  foon,  not  giving  timefecthe 
Nitre  and  Slam  to  fink  to  the  bottom^  whereby 
they  are  mingl  d  with  the  Jllim.  This  produces 
doidite  tfie  Q^ticjr,  hoc  being  font  Idflooalbmed 
in  wafhing. 

When  the  Liquor  hath  flood  Four  D.w  m  the 
Cooler,  than  thatcali'd  Mother,  is  rrodf  e  i  into  a 
Ciflem,  the  ^i/W  ieniaimng  on  the  Sides  and 
Bottom ;  and  from  dwnee  tlie  Mothers  are  Pumpt 
back  into  the  Boilers  again:  So  that  every  five 
Dliys  the  Liquor  is  boil'd  ^in,  until  it  etapoiate 
or  tttfn  into  j€bm  or  Slam, 

The  AUum  taken  from  the  Sides  and  Bottem'of 
the  Cooler,  is  put  into  a  Ciftcro  and  ^vaflied  with 
Water,  that  they  ufc  for  the  fame  Purpofi  ;  beiKg 
ahoDt  1 2  Pound  Weight,  after  which  it  uj^bed 
as  follows. 

Being  wafhed,  it  is  put  into  another  Pan  with  a 
Qnantity  of  Water,  where  it  Meltaand  Boilsa  little, 
then  Itii  fcooped  into  a  great  Cask,  where  it  com  - 
monly  (\3ys  10  Dafa,  anl  b  dien  m  to  take  down 
for  the  Kbrket. 

The  Uqflofs  ate  wetgh'd  by  Troj  Weight ;  fo 
that  half  a  Pint  of  Liqo^r  muft  weigh  nnre  rhan 
fo  much  Water,  by  fo  auuy  Penny  Weight.  B'&m 
J^il.Tranf.  N.  i±i. 

Vol  IL  • 


ALMAN  Brn^ceot  Abrjond,  av  f  .me  write  iti 
IS  a  Furnace  us  d  by  Refinsrs,  and  by  them  call'd 
die  Svoeep,  By  it  all  forts  of  Metals  are  feparatcd 
tromCiiidcrs,  farts  of  mching  Pots,  Terts,  Brick* 
and  an  other  harder  Bodies;  which  raull  firftbe 
tSSe!°  we  ptttinto  Ac 

J?!yli5*Pf  *  «1>o«tfit  Foot  High,  four  Wide 
and  two  Tlack,  made  of  Brick,  htviSga  hole^ 
the  midllatthctop,  eightlnchea  over,  and  ^xosv- 
»ng.««row  towiri*  fte  Bottom,  whereon  the 
forepart  erids  in  a  (hull  hol<  aivlroned  with  aSe- 
uf  meltedMetal;  about 

the  mrddlc  of  the  Baci  there  h  another  hole  to 

rtccive  the  Nok-  .if  ;i  rrrar  •piir  rf  HrlJows. 

When  the  1  umacc  is  Annealed  with  Charcoal 
and  hot  they  throw  two  or  three  Shovcb  of  Coaj 
to  one  of  the  foremenyon'd  pnwdcr'd  Stuff,  and  fo 
pwwd  during  the  Whole  Work,  whuh  cominaei 
without  Intermiflioj)  rhree  Days  and  Nights. 

Afrer  eight  or  ten  Hours  .the  Metal  begins  to  run  • 
and  when  the  Receiver  below  U  pretiy  fuJJ,  thev 
lade  ,t  out  with  an  Iron  Ladle,  and  .afl  it  i„tj 

A  ?  .'IrVtl^Tl'T**  ?•  ^*         widi  Alh^s. 

ALMONtR,  tt  M  Officer  in  a  King,  ot 
Pnnce  s  Houfe.whofe  Bufinefs  is  to  diftribute  Alms 
to  the  Poor ;  l»c  hath  Forfeiture  of  all  Dee.iandt  and 

thcGood3ofR/«„i*/^,whichhel.todifpofe  of 
to  the  Poor.  Ter^,,!  ds  Lay  39.  * 

r  ^f'^H^?*  ^"^"^  5  properly  one  that  met- 
fVrerh  Qoth  by  the  fll,  the  doiig  of  whfchi. 

•cP"^'*'^*  Offl^  ortha 

King,  who  etfher  by  htmfclf  or  his  Deputv.  look> 
to  the  A(n.c  r,^-  W   ,llen  Cloth  thl*RhiWtS 
Kingdom,  and  to  the  Seals  for  that  purnofc  or- 
^'  there  are  three  Officers  beloiiaini; 

to  this  Affair,  the  Searcher,  the  AW«rm  anj 
the  Alm^er;  which  laft  is  now  become  the  Col- 
leaor  of  the  Soblidy  granted  «  the  Crown  by 
levcral  Statutes. 

ALOOF,  is  a  Sea  Term,  fignifying  a<  much  as 
keep  your  Lt^.  fcein?  a  Word  of  Command  from 
hira  tfiat  Qmns,  to  t^p  Man  at  the  Helm  to  k"C'» 
the  Ship  near  tlic  Wuid,  when  Ihc  Sails  upon  » 
Quarter  Wind.  ' 
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ALTITUDE  of  the  Sun.  7o  pnd  tt  readify 
Stat^Um«mtieuta(^iadraitt9rf»ebBktl$ifiru* 


On  any  plain  Tlacc  erccl  a  Via  or  Wire  pcr- 
\  pendicularly  as  in  the  point  C:  From  which  point, 
|ou  had  before  wi^  6o-of  a  Line  of  Cbord%  ^e- 
ftfibcd  the  Quadianial  Arch  AF,  make  C£  equal 
.  totte  Hdg^of  Ui«Fiii<»Win^«iidtliioq^£ 


draw  ED  parallel  to  C  Ay  and  make  it  equal  fo 
'  C  G  the  Length  of  the  Shadow.   Then  will  a  Ru- 
ler laid  from  C  to  D,  intcrfefl  the  Quadrant  in  By 
'  and  BA  'a  tlie  Axch  of  the  &in'*  Alntade,  wba 
BKtlnr'd  on  the  Line  oF  Chorda. 

ALVUS,  is  the  lower  Belly;  but  in  a  medical 
Scnfe  is  (bmctimcs  us'd  ratbez  for  the  State  and 
Condition  oF  dieliMeAiflea  tnd  tlieir  Comentt.  If 
the  Patient  be  too  Laxative^  they  call  it  AIvhs  Li- 
^tiila  axFltdda :  if  he  be  too  Cofirvey  Ahms dura; 
and  when  he  isfe  in  »  very  avnt  DegieC)  Ah/tu 

AMABYR,  or  A/iroahjry  was  the  old  Cuftom 
of  the  Pretiutn  yirrinitatis  Donam  Sohendtan. 
Henry  Faflei  ArtmAely  by  Deed  dated  Au^. 

4.  of  P6r/.  ajid  Aiar.  relcas'd  this  CuAom  to 
his  Tenints  by  the  Ntmeof  tfaeOiftoini  of  Am0^ 
bjpr  and  Cbtn^e.  , 

'  AMAASA,  are  ftich  neeetof  GlaQ  as  are  ui*d 
in  EnammelliTig,  and  are  fomctime^  ill'd  En- 
caufla ;  by  feme  Suialta  and  7«rr<  Saracgtuc*, 
Bruno. 

AMARACINON,  is  a  very  prccioas  Ointment 
prepared  \vith  rich  Oyls  and  highly  Aromatick 

Spi'.A 

AMBIGENAL  Hjprrhohty  is  an  Hyperbola 
which  hath  one  oF  ir:,  mtinitc  Legs  inicrib'd  in  it, 

•OlI  thr  oiiiur  cir.^innr  rib'd  about  it. 

AMERCEMENT.  Dr  A^w^  in  the  GloOaiy 
at  the  End  of  his  faroelndl  AntiquHtety  ibews  that 
Awsfci urnentu f II IS z  j  c  uiiijry  Pi_ii'.ii"hment  impos'd 
upon  Ofiendcry  a  la  merde^  at  the  Mercy  of  the 
Coorr;  and  theicfi»e  in  oar  Law  is  mqoent^ 
call'd  Miferi  corJLi,  and  there  is  this  Rated  DiiTe- 
rence  between  Fines  and  Anttrcenmut  j  Fines  arc 
Puniihinenta  certain  and  determin'd  by  fome  Sta- 
tute; but  A 'urcmients  %xt  Arbirrary  Impofiticns 
proportion'd  to  the  Fauir,  at  the  Difcretion  of  tlie 
Court. 

AMETHYSTA,  arc  fuch  Medicines  as  will 
pre(crve  Men  from  beinj;  foon  incbiiatcd  with 
Wine  or  Afong  Ltfaor. 


AMMONfON,  is  by  fomc  Wmers  u*d  for 
Colhrium.  Wliidilee. 

AMPHORA,  was  aiKicntly  a  Meafure  of  Ca- 
pacity, fotnctimes  call'd  uBtt'/^ar^  and  was  oF  2 
Sorts  i'  the  hahan  AmphorOy  ^Mxch  GOlen  (iutii, 
held  72  Pound  of  Water :  The  Atrick  Amphora, 
which  was  larger,  and  was  call  d  fUTjitQ*  See 
Wibhts  and  Meajuret. 

^  ANALEMMA|  when  all  the  whole  Fumitnie 
m  diif  kind  of  ProjeAioa  is  drawn  on  a  latge 

Plate  of  Brafs  or  Wood  ;  with  an  Horizon  and 
Curfir  fitted  to  it  j  then  that  InfirumenC  is  caD'd 
an  AttAmrnxvA  is  indeed  a  foy  nfifideme. 
F  ir  ^y  it  may  readi^  uid  miveilUlf  lefbondy 

Tu:  h  things  as  thcfe : 

1.  Havh^  the  Pols s  H/tight  andDa^  (f  thr  Month  ; 
t0  find  ibe  time  of  the  Sun  t  Kija^  and  Settiw, 
and  amfefunllftbiLt^efDaf^if^^- 

Coont  the  Latirode  from  the  polar  Point  wheM 
all  the  Elliptical  Mexidiam  meet  ekher  or  5,  as 
fuppoie  49  del.  and  bring  the  Fidocial  Edge  of  tHe 

Horizon  to  that  degree  of  Latitu  de  in  tlic  l  imb 
and  mark  where  the  Horizon  cuts  the  Parallel  fbc 
that  Dari'ts  foppole  ^M/  ao.  or  when  the  Sun 
enters  into  .  Obfervc  alfo  which  pf  tlx:  Hour 
Circles  that  point  of  Interfe^ion  is  ncarc/i  to  ; 
and  dnt  will  gi*e  you  the  Time  of  the  Sun's  Rifin^ 
in  this  Caft  about  five  or  a  li'rV  nfrrr ;  and  there- 
Fore  it  will  Set  as  much  before  7.  Tiic  time  of  il* 
Setting  being  doobled  gives  the  Length  of  the  Day  ; 
and  tmt  of  its  Rifio|}  doubkij^  givea  the  Lowtb 
of  the  Night. 


U.  Jo  find  the  Let^b^ths  hngtfi  Dojfimat^ 

Bring  the  moveable  Horizon  to  the  Pole's  Height 
in  the  Limb  as  before ;  and  then  mark  the  Pmnt 
where  it  cuts  the  Parallel  of  <^  or  VS  ;  (  a^  ording 
as  your  Latitude  is  North  or  South)  and  rhcjj  ob- 
ferve  which  of  the  Hour  Cirdetiineaieil  to  that 
Poioc<of  Inteifedionaabefiiiai 

TtLHinfif^tbeLat  'rtuih:,  Sun's  PJace^and^S^Uldei 
t* find  the  Untrtf  tbeDof, 

1 

Bring  the  Horizon  to  the  latitude,  fuppofc  as 
before  4.9  deg.  N.  and  the  Sun's  Place  beij^  00  of 

0  and  hts  Altitude  obfcrv'd  by  a  Quadrant  <<Mr 
orhcrwifc  t8         Then  fince  the  Degrees-  rf  tTie 
Curfor  dejiotc  the  feveral  Faiailels  Akitudc, 
move  the  Curfor  till  i8  »d^.  on  it,  will  juft  cut 
t'lc  Parallel  of  cc  O  or  Apy  'il  23.  for  then  th:u 
HourCirde,  which  f  asbcforc  J  is  next  the  Point 
of  Interfeaion,  will  fhew  the  time  of  the  Day 
whidi  in  diis  Inftanoe  will  be  either  (even  in  the 
Morning  or  fii«  in  the  Afternoon.  And  diis  will 
give  the  Hour  very  well,  except  between  1 1  and 

1  2f  and  I  a  and  k  where  the  Hour  Cirdes  run  a 
little  too  clofe  to  fticw  it  exadly. 

How  to  find  the  Sun's  DeclinaUon,  "Right  Afcen- 
fimy  Ahitudey  Azi»mth  Hmry  Sk.  by  a  ready 
and  cafy  Proje^ion  oF  patt  of  the  AudemmtMf 
you  will  find  under  tlicfc  Wc  rJs. 

ANALYSIS  of  infmites.  Se  Fiuxiom  and  Ge- 
omstrj. 

ANCES JOR,  The  Law  diftinguiflies  between . 
AnceflorwcA  Rrgdecejfor ,  the  former  being  applied 
ro  a  Natanl  Pexfon;  «  ABwaA  hnAnce/for; 

^    I  tJie 
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the  ktter  to  a  Body  Politick  Off  Cofponw;  m  a 
Bilhop  and  Ins  Predev-cfTors. 

Tho'  the  Word  Antecelfor^  whence  Ancefior  is 
deriv'dj  is  not  applied  to  the  Ancifior  of  a  t-amily, 
bill  to  the  Picpofleflbr  of  ui  Eftace,  or  a  Pic^ 
ceflbv  in  Office.  Anc^Mt  Homage,  is  fiich  Ho- 
mage as  hat^  '  <  *-r,  pcrform'd  by  our     re  ?  rx. 

Anchors,  xn  ArtbkttUun^  isacemm  Kind 
of  Catidng,  iit  th«  Form  of  an  Ancbor  or  Arrow 
Head,  which  is  placed  by  w^of  Ornament  lothe 
Boiihtm  of  Capitals  of  the  lufcan,  Dor'ick  and 
Jonick  Ordert;  and  alfb  to  the  Bou/tint  of  Bed 
Monlding-?,  or  the  Doricky  lonick  and  .Corinthian 
Coxmihes.  The  Anchors  and  Eggs  being  placed 
alternately. 

ANCIENT  DetueftUi  or  Dtmntti  is  a  certain 
Tenure  whereby  all  Mtnon  Ijoonging  to  the 
Crown  in  Sr.  EdtvarJs  or  Wil&am  the  Cm^ptirors 
Time  were  held.  The  Numbers  and  Names,  |«fc. 
'  oF  ibdi  MuMfs  were  cntfed  hf  the  Coiuperor,  in 
a  Book  call'd  DooN/fJaj  Booky  and  now  remaining 
in  the  ExtAeauri  Ca  that  fucb  Lands  as  by  that 
Book  appeara  to  have  belong'd  to  the  Crown  at 
that  Time,  are  call'd  Ancient  Detnefne.  The 
Tenants  in  Ancient  Demefne  are  of  two  Soi  ts  ^  one 
that  hold  their  Lands  FranUy  by  Charter,  the  other 
by  Copy  of  Court- Roll,  or  by  the  Verge  at  the 
Will  of  the  Lord,  according  to  the  Cu (lorn  of  the 
Manor.  The  Advantages  of  this  Tenure  are, 
I.  That  Tenanu  hokUi^  hf  Charter  cannot  be 
fighHully  impleaded  oot  or  their  Manor;  and 
when  they  nc,  tVicy  may  abatr  rhf  Writ  by  plea- 
ding the  Tenure.  2.  l  h«y  are  free  from  Toll  for 
an  things  relating  to  their  livelihood  and  HuT- 
bandry :  Noc  can  thcf  ba  iapanndl'd  opoa  any 

ANCONY,  is  the  Term  in  the  Iron  Works  for 

a  "Bbovi,  wroflght  into  the  Figure  of  a  flat  Iron 
Bar  of  about  three  Foot  long,  with  two  Tquare 
Xoagh  Knobs,  one  .at  each  End,  which  are  after' 
Vafds  to  be  wrought  at  the  Qtaferj,  See  ton. 

ANGARIA,  was  former^  the  llVard  for  any 
troublefome  or  vexatious  Dutf  OC  Sciffke  flid  by 
the  Tenant  to  the  Lord. 

ANGEL,  the  Name  of  a  Gold  Coin  fai  Big- 
land,  which  ftems  to  be  fo  oll'd  front  the  Figure 
cf  an  Ani^el  imprefs'ii  upcm  it :  its  Value  in  i  H.  6. 
was  6  i.  8  in  I  f/.8.  7  i.  6  J.  in  )4  H,9.  Ss. 
in  6  Ed.  lo.f.  :ind  the  half  Ahlt',  or  n?  itwas 
(bmctimcs  cali  d  the  A»^e/et,  vids  the  Moiety  of 
this.   Cbron.  Freaof. 

ANGLE  of  Inc&natioH  of  the  PUne  of  a  Pla- 
net's or  Comet's  Orbit  to  that  of  the  Ecliptick,  is 
the  Angle  made  by  the  Interfciftion  of  the  Planes 
0^||}fiE  two  Orbits.  For  the  Oibtts  of  the  Pia* 
fJHie  hf  no  means  all  in  the  rame  PIvm^  Init  di. 
Vefiely  inclined  to  or.e  another  and  to  the  Orbit  nf 
the  Earth  ,  which  is  taken  for  rhc  Standard,  ai>d  is 
call'd  the  Plane  of  the  Bcliptirk,  in  the  N.  Aftro- 
iiomy.  And  to  this  Phne  the  Planes  of  the  Pri- 
mary Piaiiets  Orbits  are  thus  inclin'd.  The  Angle 
of  Saturn's  Oibit  with  the  Earth's  Orbit  is  2®.  30'. 
that  of  Jupiter  is  i**.  20'.  that  of  Man  a  litrle 
IdTs  than  2  Degrees  |  that  of  Venut  a  little  more 
than  2".  2o'.  and  that  of  Mercury  almoft  y'.oo'. 

mQXjl^hkLHjperbola,  is  oncof  an  Eei-like 
Figure,  whtch  cots  its  Afymptote  twldi  contnry 
Flexions,  ivA  is  prodooed  both  wap widi contiary 
Lees.  See  Curvgt, 

ANGULAR  Mrtkny  in  Aftionomjr,  is  die  In- 
creaie  of  the  Diftancc  between  any  two  Planers, 
^c.  revolving  round  an;  Body  ai  the  Centre  of 
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their  Motion ;  axxl  is^preis'd  by  two  Right  Luies 
drawn  from  the  faid  Centre  to  the  Revolving  Bo- 
dies, which  will  open  wider,  and  oonfeqiiientljr. 
gDw  greater,  as  the  Revolving  Bodies  paitoniKr 
and  farther  £iom  one  aoother. 

ANIMAL  Seere^m,  is  duuE  Adion  in  an  Ani« 
mal  Body,  whereby,  by  means  of  the  Glands,  all 
proper  beparation$  ol  Panicles  proper  to  be  fe- 
cerned  or  leparatcd  from  the  Blood  are  made, 
throughout  its  whole  Courfe  of  Circulation.  How 
thcfe  Secreticnx  are  every  where  made  u\  the  iiody, 
'tis  of  very  great  Ufe  to  underHand ;  and  fome  ot 
our  Modern  Phylicians,  who  have  apply 'd  ihcm- 
fcives  to  coaiidcr  the  wonderful  Machuie  of  a  H  « 
man  Body  Giometr  cally  and  Mechanically,  liav^ 
made  great  Advances  this  way ;  fuch  as  Borellt^ 
BeBini^  Bagliviy  Titcaime,  Cbernti  Wainmri^ht, 
Sec.  from  wh  t  you  have  thenttoiving  AdoomM 
of  tlris  important  ASair. 

The  Naruie  of  SlMiMfMr  in  general  depends  up- 
on theft  three  Things.  (\,J  The  dlfirent  Dia- 
meter of  the  Orifice  cf  the  Secretory  DuB ;  foe 
thereby  all  Particles,  whofc  Diameters  arc  greater 
thrtn  tinfe  of  rhc  Dui>s  muO  he  eY-liidcd  ;  ajid  it 
may  be  concluded,  that  any  Pacauc  or  Morbifick 
Matter  may  be  evacuated  therefore  by  any  of  the 
Glands,  provided  that  their  Orifices  be  but  fuffici- 
ently  enlarg'd,  together  witli  the  Diameters  of  the 
Secretory  Du£ls. 

(2.)  The  Merma  /^vkwbii(b  the  Secretory  ipMS 
mnArr  vrith  tho  TruiA  ^the  AeUrj*  For  all  Fhiids 
preft  ti  c  Slices  of  the  containing  VefTels  in  a  Di- 
re£lion  perpendicular  to  its  Sides  ^  and  this  is  evi- 
dent in  the  IHdiation  of  die  Arteries,  fincc  'tis  to 
thnt  h^effure  that  tliis  PuHation  is  owing.  It  n 
hkc'vife  evident,  that  the  Blood  is  ur^'d  forward 
by  the  Force  of  the  HcafC;  (b  that  this  Mationof 
Stcrttton  muft  be  rompoundcd  of  both  thefc  Mo- 
tions. Now  tills  Lateral  frejfure  is  greater  when 
the  Velocity  of  the  Longitudtnal  Motion  is  fo  too  ; 
but  yet  'tis  not  in  the  Pro^rtion  of  this  Vdodir. 
For  the  Lateral  fin^jHife  is  oonfidenble,  evai  whm 
the  Fluid  is  at  reft;  being  then  in  Proportion  to 
the  Spedfick  Gravity  of  the  t'lutd.  And  in  & 
Floid,  lil^  the  Blood  in  the  Arteries,  which  ta 
UTg'd  by  a  Longitudinal  Dirc3ij:i,  this  Lateral 
treffure  is  in  a  Compound  Pioportion  of  both : 
From  whetice  it  will  follow,  that  if  two  Particles 
of  equal  Diameters,  but  of  unequal  Spccid  k  Gra- 
vity do  arrive,  with  the  feme  Velocity,  at  aa  Ori- 
fice capable  of  admitting  them,  yet  thzy  will  not 
both  enter  it  and  pifs,  becaufe  their  Motion  of  Di' 
reSion  b  different.  So  tiiat  this  Dtv-.r/ity  in  the 
Angleiy  which  theft  Duds  make  with  tlie  Trunk 
of  Che  Amiy,  iieems  altogether  iMcdlary  to  ac- 
count ft>r  the  peflible  tMveifiriel  of  5:«eBnlff JFloidsj 
even  fiippofin^  their  Diameters  and  Figures  to  be 
the  iamc :  For  no  doubt  the  Blood  is  a  Halerogene- 
ous  Fluid,  and  contains  Parts  of  very  difi&rent  Spe* 
cifick  Gravities,  Cnhaefions  and  Denfities ;  where- 
as the  feparared  FluiJ  muli  be  Homogeneousy  in 
order  to  perform  rhtf  uniform  Funftions  of  Life. 

(5  )  The  different  Vrlocitifs  with  rehicb  the  Blood  ■ 
arrive  J  at  the  Onficci  erf  the  fa  Secteiorj  DuBts.  For 
fince  the  Secretions  nrc  made  in  Form  of  a  Fbddf^ 
no  poilible  Rcafon  can  be  afiign'd,  why  finoe  Anir 
mais  have  a  foft  loofe  Texrow  and  Uhion  oF  the 
Solid  Parr5,  and  why  One  Pair  of  the  BoJv  is  of  M 
tender,  looft,.^ly  ieparable  Tcxtuie^  aod  others 
oF  an  harder,  firmer,  and  more  dofe  Cohsi- 
fion  ;  but  this  different  Vchtity  of  the  Bbod,  .it 
the  Orifices  of  &e  Snaretorj  Di^t.  Ai>d  tho'  rli« 
Ca  Diw- 
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Diverfity  of  the  Diamcten  of  thcfc  Daf^^s,  is  cer- 
nwJy  that  which  »  of  the^reateft  Motnenc  in  this 
Affiur  «f  Sterttion ;  jtx  'tis  impoflible  to  account 
for  the  Sinihriry  of  the  Scrtrnci  Fluids  from  one 
io  Heteroscneouij  as  the  Blood  is  from  this  alone : 
Sinre  all  Panicles  of  never  ft>  different  Kinds  and 
Natures  will  be  indifferently  ieparated  there,  if 
their  Diameters  are  lefs  than  thofe  of  the  Secretory 
DiiSSf  and^Mir  Dkn&im  rigU. 

Again,  more  panioiltrh  firoai  what  the  above- 
mention'd  Autborsbavc  dcb«ci>)yfiteh  Pnpoficions 
is  cheTe  vBjr  be  dbblUh'd. 

I.  Tint  ef  tm  BHtrtgtiuvms  Jhdd at  rtflmthe 

andtfiually  prejyj^tke  moH  Liqx'ui F<irt  muff 
be  fore  d  I  Ht  frft,  \\,  That  of  fuch  an  HctciogciKous 
Fluid  as  the  Blood,  when  it  fiafttates^  its  heavy 
Parts  will  ptccinTare,  and  its  light  be  clcvarcd  ; 
and  all  will  cake  place  according  to  their  SpccISck 
Gtavirics.  And  when  it  doth  not  fiagnate,  the  Se- 
psrntion  of  the  heavy  Farts  from  the  light,  will  be 
in  Proportion  to  the  Slowncfs  of  the  Motioo  of 
the  Fluid.  HI.  The  red  Fibrous  Part  of  tlic 
Blood  on  its  Stagflation  fctina  to  iei  Centre,  and 
forces  th«  Smrion  ' to  the  Sides  <jF  the  Vcffil  whi:h 
contains  them ;  and  from  rhefe  two  Propofit'ions  it 
tviU  fUOow,  that  the  ficwer  the  Blood's  Motion  is, 
the  more  Smnu  will  be  feparated  from  ir,  ctaeris 
paribuj.  TV.  The  moft  vilcid  Parts  of  the  Serutn 
'  are  the  higheft,  v'rz.  (och  as  are  feparated  in  rlic 
Ghnds  of^ the  Nofe,  Mouth,  I^te,  Windpipe, 
Stomach, Cms,  ^c.  hecnufe  theft  fxvi»i  in  VVarcr, 
which  u lighter  than  Ssmm.  V.Fluidsrehit  the  Mo- 
tion of  foon  Budict  moft,  whofe  Sut&ces  are  grcarer 
in  Piopoitien  to  their  Solidities,  or  whofe  Speci- 
fick  Gravitits  are  the  letft.  Wherefore  the  moft 
vtfcid  Part  of  the  Strum  mull  be  tht  le.ifi  Sufcrp- 
tUfltef  AiUim^  ormuft  bemoved  with  the  sreareft 
Difficttlty  thfODgh  the  Aitcries.  VL  A  Fluid 
for.'d  thro'  a  Concave  Cylhidcr  ( and  much  more 
lb  thro'  a  Concave  Cone )  moves  with  greater  Ce- 
lerity at  the  Xctx  than  at  the  Sides.  This  Ba^iivt 
ftiith,  he  hath  obfcrv'd  in  the  Arrcrirs  of  Frogs. 
Wherefore  the  lisihteft  Parts  bein^  Icaft  fuHeptible 
of  Motion,  will  be  forc'd  to  the  Sides  of  tlw  Ar- 
teries where  there  is  the  leaft  Motion :  So  that 
ivheie  there  is  the  leaft  Motion,  there  will  the 
Jighteft  or  moft  vifcid  Part  of  the  Strum  be  fepa- 
rated :  and  from  hence  it  will  foilotr  aJJo»  llM  tbt 
Vtfciditj  of  the  ftporottH  fbdit  iriUhe  rvctproeaSy ' 

as  ths  C':.v'  ^;v'       the  Blood  at  tJ:i- Ovlfii.:-  of  thy 

[tparattm  CanflL  Aeauu  SiaxBeUtnt  hath  prov'd 
that  tlie  Velndtf  of  me  Blood,  at  Ae  Orifiee  of  the 

.Vcreroty  Du^V,  is  as  the  Number  of  Pllcarions, 
Folds  or  Turrw  in  the  complicated  Artery  ( Prop. 
40.  de  M«tm  Cw<fi/, ;  therefore  theFrfd  Hty  of  the 
SeC'rn'rd  Matter^  -cciU  be  alfo  as  tbtNiUfiber  of  fit - 
tattons  in  the  comp/ka'ed  Artery,  VII.  When  t!je 
Motion  of  the  Blood  is  too  Qow,  the  ro6ft  Serous 
Parr  is  thrown  on  thofe  Arteries  which  are  the 
fmalleft.  moft  complicated,  or  at  the  greatcft  Di- 
ftrncc  from  the  Hcarr.  Vlll.  Tlic  /ntefiintj  in 
an  Animal  are  a  Gfand,wi  the  LaSealt  arc  the 
Sscretory  VefTeh.  IX.  The  Orifiocs  of  theBicre- 
tory  Vellels  of  any  Gland  arc  Qrculir,  bcrauTe  all 
the  Veffels  of  the  Body>  in  which  the  Blood  or 
lidier  Fluids  move,  are  either  hollow  Cylinders  or 
Cones:  for  rhc  Pvclfure  of  a  Fluid  being  always 
Normal  to  the  Sides  of  the  contaiinnt;  VefTd, 
and  being  at  eqoal  Diflailte  fion  the  Centre,  rhc 
Siles  muft  be  every  wlierc  equally  Uiftraci.?J, 
viz.  a  Scdion  perpendicular  to  tiie  Axis  of  the 


Vefld  murt  be  a  Circle,  and  therefore  the  Vcflel 
muft  he  cither  of  a  Cyhndrkk  or  Corneal  Fig^e; 
Now  from  iKoce  it  will  follow,  diat  the  Orifices  of 
Secretory  Duc!s  of  different  Glands,  differing  noc 
in  Figuje  but  only  in  Magnitude;  the  Fluids ft- 
parated  in  diffarent  Glands^  will  differ  only  in  De- 
grees of  Cohdjim  and  Tbiidity.  X.  the  "Relax  d  Coat 
of  any  Gland  increafes  the  Vtfcidity  of  the  Secemsd 
Mattery  vice  versa.  The  Reafon  of  which  is,  that 
the  Matser  wiM  giovi^much  more  Vifcid  by  ftaying 
longer  in  the  Gland,  the  rWh  Paits  being  evapora« 

tV>e  c.\  tl,c  i;>,'v,     XI.  (■•:'/.:.//, 

viiofg  Qia/pounding  Arteries  are  $mfi  comi/ltcatedi 
fecernthi  mofi  Vijctd  Matter  from  tbt  Bmd;  for 
in  thefc  Arteries,  the  Refinance  being  greater  thaii 
in  fir  ait  ones,  the  Mot  on  of  the  BK>od  muft  be 
flower  in  Froportion  to  the  Nmiher  of  their  tbca* 

tion:  :  /  w/j";  ."  tf':'  Bfcg.l  rttns  fl'^r^  ff^  its  Vifci- 
dUy  xvtU  be  greist  t //,  Slc.  X 1 1 .  Quanttty  of 
Fluid  Mat  terjeparn  ted  rn  onyGlandyii  inCompomid 
Proportion  off  tbt  ihantit^eftbe  blood;  its  Celeri- 
ty  at  the Orifket^ the EitcretOTyVeffeli,  and  the  ' 
Widenefs  oftbofeUrifctsdireBly,  and  the  I'ifciiUtj 
of  the  BleodreaprUidtf.  "^WUAniucreas'd  Quan' 
tity  of  St  odhier&aftttbtFhidSeerotions^inaR-o- 
porCicn  (.reater  than  the  Vij'cid;  and  a  dscreaid 
Quantity  mil  leffen  the  fluid  Secretions  more  than 
theViftxd,XW:An  increas'd  Celerity  of  tbt  Bbtd"* 
Motion  increafes  the  ¥luid  Secretion  more  than  the 
Vff  idi  &  vice  versi.  XV.  An  Umveifal  Enlarge- 
vtt  nt  of  the  Orifices  of  aU  the  Glandt  ihcreafei  tbs 
Fluid  Secretinvi,  «!;■.  &  vice  versa.  XVf.  An  in- 
creas'd Vifcidtty  6/  th'j  Blood  decreafetb  the  fluid 
Secretions  more  than  the  Vifcid :  £«f  vktvtrtd,  aa 
inaeas'd  Fioidity  inaeaicth  theFlutd  Secretion  more 
than  the  Vlfctd  ones.  See  Dr.  MorelanJh  Letter  to 
Dr.  M/r/rJ  about  the  Secretions  in  an  Animal  Bo- 
dy, ffalof,tranf.  N.  See  aUb  an  Account 
ef  the  Natnre  of  Aminal  Set^ciion,  by  B-an^- 
cut  Spolatutt  in  tlw  Lnffidk  AStt  cf  ^«ti^  itfiy. : 

ANNIVERSARY,  was  called  by  oar  Fore- 
fathers, a  Tear- Day  and  a  Mind-Day,  i.  c.  a  Me- 
tnurial-Day;  and  is  properly  the  yearly  Return  of 
the  Day  of  the  D«jath  of  any  Perfon :  And  this 
Day  the  Religious  regiftred  in  their  obimal  or 
Martyrology,  and  annually  obferved  in  Giatirude 
to  their  Founders  and  Beneradors. 

ANNUALIA.  The  Learpcd  Author  of  the 
Chroti,  firgekfmm  (aith,  that  ^hele  were  (bch  OIk* 
I  k  ons  as  were  made  by  the  Relations  of  dercas'd  ■ 
Pcrfons  on  the  Day  of  their  Deaths  every  Year : 
Which  Day  our  FoieladKn  called  tbe  Ji^rt'Day, 
or  Tear's- M'tnd ;  and  on  it  Mali  wat  cdebnued 
with  very  pjcat  Solcmnitv. 

ANNUITY:  For  the  Recovery  of  an  AfflHhr  ' 

no  Ailion  lies,  but  only  a  Writ  cf  AnmUtf  ffVuA 
UieGrantor.  his  Heir,  01  Succclfors. 

ANNULETS  in  Architeauic,  this  fignifiea  % 
narrow  fiat  Moulding,  which  is  common  to  other 
PartH  of  a  Column,  the  Bafcs,  ^c.  as  well  as  the 
Capital.  And  'tl^;  t!;e  !"unc  Member  which  Ibme* 
times  is  ciUed  a  Ftiist^  a  Lifielley  a  CasBurtf  ft 
Supertitiuniy  Lifie^  Tince,  Square^  and  Itabit. 

ANT.t,  the  fame  with  Antes. 

ANTlPiEGMENTS  in  Architeaurc,  arc  the  • 
Omamenta  or  Gamtfliimcs  in  Carved  Woile 
^vh  tch  are  fit  on  AtchtaaYcs,  whctfaer.of  Wood  or 
Sronc. 

'  ANTIPAIWT,  is  properly  an  Affeflion  of  a 

conmrv  Nature  t">  anfbcr  •  a*  1  tlicictb^f  '.vhnt 
we  do  in  a  very  b<gii  Decree  dillike,  of  have  au 
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Averfioti  again!"^,  v/e  fay  wc  have  an  A'ltipJthf  to. 

Tis  ea(y  to  fee  that  this  may  have  place  iii  the 
AJfeftioQC  and  Paffiom  of  Mankind;  bat  Whether 

there  any  fuch  tiling  in  the  Properties  of  Nitii- 
Tal  Bodies,  ha&  been  queftiotied ;  and  1  think,  as 
Dr.  Hiok  hath  long  (inceoblcrved,  rhe^Efie^  which 
Ibme  have  thought  owing  to  fbmc  ferret  Antipi'^'if"? 
in  the  Nat uriis  ot"  Things,  Our;ht  richer  to  be  al- 
cribcdto  zn  Jncor^rukj :  Set  Cni^mhy. 

ANT1Q.UE,  is  a  Word  much  iifed  by  Archi- 
leflu,  Sculptors,  and  Painters ;  and  by  it  they  mean 
all  the  ancient  Pieces  of  Architeilurc,  S.:iilptur'  , 
and  Paintingj,  from  the  Time  of  AU:eander  the 
Grgatf  to  tMlrroptioti  <^  An  Goths  ;\salfb  /**• 
iagfias  within  that  Time:  All  nlitch  they  rail 
j^i^l  and  whatever  is  done  in  Imiution  of  the 
great  MaAers  of  that  Age,  they  fiy  k  after  the 

APER-TIONS,  in  Architecture,  are  the  Oj^en- 
Ingf  in  any  Buildings;  fuch  as  Doors,  Windows, 
Stair-cafes,  Qiiraneys,  Ottdeis  or  Inlets  fbc  Light, 
Smoak,  tf«fc. 

APHKODITARIUM  IS  a  dry  Mrdidncmade 
of  an  equal  Weight  of  Frankinccnft,  Pomegia 
mte,  Cerufs,  Meal,  and  Scales  oF  Brafs ;  andGtJ'- 
hnciW'-  ^  kind  of  Colijrnttn  by  this  Name. 

APHROGEDA,  is  Milk  beat  into  an  entire 
Froth,  aAd  was  t  Medicine  oftd  intS^Utii, 

APRON,  is  a  piece  of  Lead  which  laps  over  Or 
covers  the  f'lwtf  or  Tomb -hole  of  a  great  Gun. 

APPETITUS  Caninus^  is  an  Inordinate  cxfra- 
tragant  Hunger,  to  the  Degree  of  a  Difeafe,  fo  that 
Men  come  to  devour  every  thing  like  Dogs,  'Tis 
attended  with  a  Licnteria  ufoally,  or  fbme  fuch 
Co^IIacal  Flax,  by  which  it  is  ditHngoifh'd  £10111 
Ci.'if^  :  'Tis  called  fbmetiraes  Vhaged*na. 

APPROPRIATION,  is  the  granting  a  Paro- 
chial Churchy  ox  the  gjteat  Tithes  and  better  Pro- 
fits, ajthfirift  vfus^  to  the  proper  Ufi  of  Ibme 
rcli[^Iom  Houfc,  to  ciiioy  for  evcf  I  Wheoce  it  was 
cail'd  Ferpetmtni  Beneficnun. 

ARCHES,  are  part  of  die  inward  Sopport  of 
any  Saperfirufbjrc,  and  they  are  either  Circular, 
Elliptical  or  Strctght.  Of  the  Circular  Arches 
fome  are  exadly  ^mi-circukr,  as  the  Arches  of 
Bridges,  f^c.  fomr  ?-rc  The  WoTlcmcn  ri]] 

Skeenoi  Scheme^  whicli  are  flatter  Arches, IcLi  than 
a  Semi-circle.  Some  Circular  Arches  are  fnch  as 
diofe  in  oar  Gotbkk  Buildings,  di  tarzjo  £<f  & 
gnarto  acuta,  n%  thcHaSoMs  call  them,  or  as  we  (ay 
of  the  third  :u',l  fourth  Point.  Becaufe  they  ronfirt 
of  two  Arches  of  a  Cirde  (  meeting  in  an  Angle 
«t  the  Top)  and  drawn  from  die  Dlvillon  of  a 
Chord  into  zhrre  orfour,  or  more  Parts  at  plcafurc. 
Eliptical  Ar  cbes  were  for  jhcrlymarh  us'd  tntiead  of 
Mantle-Trees  inChimncvs:  Th^jhtdi  Kej  ftofu^ 
and  Chafrtreh  or  hnpojfiy  and  c  ^nnRcJ  or  two 
Hanies  and  a  Scheme.  Strait  Arches  arc  us  d  over 
'Windows and  Doors,  £«fc. havinr<  plain fttait  Ed;^es 
hoth  npper  and  under;  thcfe  Edc'es  arc  p:irallel, 
but  both  t  lie  Ends  and  Joints  do  all  point  towards 
It  certain  Centre.  They  are  now  ufually  about  a 
Bnck  and  a  half  thickl  which  when  mbbed  is 
ibooT  f  2  Inches.  Tlie  Workmenean  the  levellbtg 
End  of  this  At  li  the  Skevo-h^rck ;  and  the  level 
loints  between  the  Courfes  of  Bricks  in  the  Arch, 
mf  Ssumwing. 

ARCHES,  the  Judge  of  the  Court  of  the  Ar- 
ches is  cail'd  the  Dean  of  the  Arches^  or  the  Official 
of  tht  ArcbtsOmrt,  &c.  with  this  Offiaa/ty  is  com- 
monly ioincd  a  prculhr  y^rifjifhon  of  l  Paiilhes 
in  Limd-Hf  tsrm'd  a  Ihan^ryj  and  exempt  from 


tlie  Aut'  i  iriTr  nf  ihc  Bilhop  of  London^  and  belong- 
ing to  the  Archbilhop  of  Canttrbuty :  Of  whaii 
theParifli  of  Bow  is  on^  and  the  Principil,  becanie 
the  Courtis  kept  there.  Others  think  he  was  firft 
cail'd  the  D*an  of  the  Arcbesy  becaufe  the  0$da( 
to  the  Archbiihop  being  many  times  emplofVl 
iliroad  in  EmbalTIcs  for  the  King  and  Realm,  the 
Deanof  the  Archei  v/ashisSubilitutcIu  thisOwrt, 
and  by  that  means  the  Names  became  cofnfoondedi 
1  be  jodCiidiQn  of  this  Judge  is  ordinary  at^d  cx- 
tendethttfttf  throogh  the  whole  Province  of  Can- 
terhury,  fo  that  on  any  Appeal  tnadc,  he  forthwith^ 
and  wiiliout  any  fiirtber  Examination  of  the  Oufe^ 
lends  out  his  Qtatton  to  the  Appellee,  and  his  In- 
hibition ro  the  Ju  Jg:  frora  whom  the  Appeal  was 
made.  Vid.  Hi]ior.  Antiq.  EccUf.  Briton,  and 
4..  part  of  Infiit.  Folio  ^27.  6^c. 

ARCH  DEACON,  being  only  a  Perfon  choft 
out  of  thofc  Deacons  whicli  were  originally  the 
Attendants  on,  and  Servants  ro  the  Biihop  in  Spi- 
ritual Affairs,  at  finl  was  a  Pcif^^n  employ 'd  !  y  the 
Bilhop  in  more  fervile  Ulb,  and  he  aiways  was  in. 
Sub-fcrvience  to  the  Urbant  or  Rurdl  D§mu  of 
Chrillianit]f ;  to  whom  Arch  Deacons  were  as 
mtKft  inferior,  as  their  Order  of  Deacon  was  to 
^li.ir  of  PrleH.  Till  Iv  rli--  Advantages  of  a  Per- 
lonal  Attendance  on  fbe  Biihop,  and  a  Delentioii 
to  examine  and  report  ibme  Oofts,  and  a  Com- 
mi/Tion  to  vifit  fomc  rcm'^ter  Parts  of  a  Dio.i  Tc, 
their  Power  and  Dignity  was  advanc'd  above  the 
Arch-froibiter  or  Dean.  Dr.  iCmwf's  Qloflary. 
Tis  now  alTo'.v'd,  rhnt  Ar  li  Deacons  have  a  Power- 
not  only  to  V  ilit,  but  to  SufpendL  Excommunicate* 
and  in  many  places  to  prove  Wilib,  and  in  fome  to 
Inftitate  to  Benefices.  'Tis  one  part  of  the  Arh- 
Deacons  Office  to  InduS  all  Clerks  into  t  t  r  ik- 
ncfi within  his  Jurifdi'-ion,  and  hy  rhe  Aft  of 
Uniformity  he  is  now  ob%ed  to  he  ia  PueA  s  Or* 
dcrs.  ,  _  , 

ARCHITCCrURE.  S6iB«  Wri^cis  6a  t\M 

Subiea. 

Vitruviuj  in  Latin  at  A'fipmrdam,  i6±a,  J%/.  ' 

In  Englifb  by  W.Chrifl  pher  TV/'V. 

In  frenchhy  Mx.Oaitde  Pirratd:.  Parisyi6'j:i,Fo/, 

CoHrfe  d'  Architeclur':  Er.f  i-nr  dans  /'  Av4mv4i 
T^ayal  d'  Arcbiteattrt*  Bar  Ur.  tt^Bbad^  d 
tarisy  167^.  Fol. 

Mr.  Evsfyn's  Parallel  of  Aidut«£hiie,  laft  Edit. 
1706.  Lond,  Fol.  . 

AJami  BoecUri  ArchitoSura  cunof.:  nova  cum 
f/ndtis  Figuris.  Noriniherg. 

Albert  Dureri,  ArcDitsB»-a  ^  Qeawttriai 
Paris,  is%<,.  . 

Potfts  Aichitr^tire  in  2  Vol.  fj.  in  L4hs 
hahafiy  and  lately  done  into  Endijb, 

L'Artbit^ureparJaCijuesAtintUt^Cmead 
PariSf  i6l%. 

V  ArcbittSura  d'  Andria  PaSadio.V^not.  1642J 
con  Fig,  Thiaistranflatcd  i' to£wA/A. 

Vitruvhis  2nd  V'gnoiaj  abridged  bjf  Mr«  VtraiJt. 

PaSadio's  Architctlure. 

fSf } 

ARCHIVES,  are  the  ff<wKr,  Qfancerji  Fxc&i- 

Ser  O^cgy  or  anv  Places  where  aiiCietit  EUccHkltf 
larters  and  Evidences  are  kept. 
ARCH'PRKBYTfiR,  the  ftme  with  Xi«r^ 

Denns, 

ARCUAUA  Offay  are  tlje  Bones  of  the  Sinci- 
put ]  and  according  to  Bart  hoi.  were  the  Offa  Tsni' 
porum.  An  1  th :  Coronal SsUurt^  a  byfome  vVii- 
ters  cali'd  'aLo  A/xuaist. 
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AREOMETER,  befides that  mention'dinJW.I 
Mr.  flbnrlwy^  of  Ftfrrxhath  invented  a  new  I]iftiu< 
ment  of  this  Kind,  which  is  defcxib'd  in  fbil. 
l'ranf.  N.262.  Thus,  ylis  aGlafs-BottleorMa 
trafs  w'ithfo  lien '  :r  i  Neck,  tint  a  D:  p  of  Wa- 
tei  ukct  up  in  it  about  five  ot  lix  Lines,  or  of 
an  Indi.  Nev  tluit  Neck  it  a  finall  Capillary 
Tube  D>  about  lix  IndKi  lonb  tmSiA  to 
the  Neck. 


When  the  V'cffel  is  fiUrd,  the  Liaoor  it  poured 
rn  at  the  Mouth  B  (whidi  is  ^vidend  to  receive  a 
Tunnel)  till  it  run  out  at  D;  that  is,  till  it  nfe  in 
the  Neck  to  the  Mark  C,  by  wliich  means  you 
have  always  the  lame  Bulk  or  Quantity  of  Li> 
qoor  j  and  confequcotlf,  cui  a0y  tell  when  dif- 
ftitm  Liqtion  fin  it,  whkh  weighs  moft,  or  is 
nioft  intcnfiv  'y  heavy.  Bat  fomc  Regard  is  to  be 
had  CO  the  SeaTonof  the  Year  and  Degree  of  Heat 
andCddinthe  Weathtr:  Forrome  LkjaonwiO 
rarify  with  Hear,  and  conden^-  with  cold ;  and 
a^Tordmgly  take  up  more  or  lei's  Room,  See  tlie 
Memoirs  of  the  FtmUt  Aaniaaj  of  Scietwet  to 
the  Year  1690. 

ARIETUM  Leytati'j,  an  Old  Sportive  Excr- 
cife,  frequently  forbidden  in  our  Epifcopal  Syncds 
and  Condi  rut  ions,  and  feems  to  have  been  the 
fame  witli  the  QuintaneorQjiinul,  as  Dr.  Kennst 
thinks.    Sec  h\% Faroe.  Antiquitiai. 

ARITHMETlCKi  Authors  on  thUSobieaue, 
Wimato'i  Aridiinetkk,  the  taft  Edition. 
,  'Tiicqueis  Arithmetick  in  Latin  or  Englifh. 

WilSsford'%  Aritiunctick  Natural  and  Artificial^ 
Lml.  16^6.  a  good  oU  Book^ 

Diophanii  AlexatiJrini  Arkhneticcrum  Lib.  6, 
^  dt  Ntmuris  Mukafi^  'is  bb.  umu  cuvt  Qn/i- 
mutarus  C.  Bocba'ty  ^  Obfirvation&iu  f.  P.  it 
Fermat.  cui  acceffa  D'-^f  m*  Ama^tite  momtmu 
ycimm.  Tolo  f*  T  ryo.  Foiio. 

Moor  s  Arithmetick. 

Par/bn's  ami  WaJtaWi  Arithmetick  and  A^ebta. 

'ieak's  Arithmetirk  in  Folio. 

tVers  Arithmetick  in  Latin,  Oron. 

Sir  /faae  Nevfton'i  AritJmittica  Umosrfalii. 
Cambr>,!ge.  1607. 

Ward  J  ArithmOkk,  m  Us  jww^  MgtboM- 
tician't  GwtU. 

ARMINGS,  in  a  Ship,  are  the  (ame  with 
W  fi  i  fjiUhs,  whi-:h  arc  Red  cloarhs  hung  about 
il.-;  out-fidcs  of  the  Ship's  upper  Woiks  fore  and 
aft,  and  before  the  QdAriige  Heads;  aiid  there 


are  fome  alfo  hung  round  the  Tops,  and  ihcie  axe 
call'd  Tot  Anilines, 

ARQUEBUS  41  &«C^  is  a  Sort  of  fman  Fort 
Arms,  carries  a  Ball  of  about  ^\  Ounces,  and  is 
now  us'd  only  in  Old  O^HIff  aqid  in  fime  Gavi* 
fonst^  ihe  frgncb, 

ARTERIA  Brmchiaru,  ii  a  foiall  Artery  (  de- 
(cribcd  by  Mr.  Jluy/h^  wh  ch  in  the  LnjiJ:  ciLcps 
alone  upon  the  Bonchei  of  the  Traebaa^  ot  tbc 


Arteriiis  and  Veins. 

A  Deffrifition  tf  the  Veins  anj  Arte^ 
tisstf  dHimum  Bo^in  the  tn-o  Plates 
annexed^  as  preffntcJ  to  the  Royal 
Society  in  London,  hj  that  Generous 
Promoter  of  all  ufeful  Learning ,  John 
Evelyn,  late  of  Say'i  Comt  in  Depc- 
iM,  Efff  and  exfiUineJ  mul  iUuftr^ 
ted  by  that  dccvrate  Anatomifi  mtd 
Sufgton^  Mr.  WUliaio  Cowper. 
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HESE  *  Figura  am 
clolely  drawn  after  th« 

Original  Schemes,  :\nd 
1  atn  apt  to  flatter  my 
ft  IF  they  will  be  acceptable  to  the  inquifitive.  Ic 
is  fome  Satis&aion^that  1  find  the  Arieriet  here  fo 
agreeable  tt»a  f%j|aie  wlttch  I  drew  and  publiihcd 
iMf  long  fiiKC,  fiom  the  Arteries  of  a  Fxius  in- 
jeded  with  Wax.  But  this  Figure  of  the  Vkimt 
<ltfien  lb  modi  fiom  any  extant,  aa  would  indine 
i^ne  tofufpeft  all  of  the  ^bjed  hitherto  publifhcd 
are  fi^irious,  not  exce|»ing  even  thofie  of  Vtfaiius, 
But  firft  of  the  Arttrits. 

That  the  Arteries  ire  xhr  Vcflels  which  convejf 
Blood  homthc  H^art  to  all  i^artsof  the  Bodj,  ia 
well  known;  and  \vc  fee  by  Fig,  the  ift,  that  the 
common  Pradice  of  Nature  in  di(^rtbuting  thele 
Veflcls,  to  fupply  the  Parts  witli  Blood,  is  from 
the  next  adjacent  Trunk,  till  their  afcendii^  and 
delcending  Tninltt  bcooaw  Conical,  as  weU  aa 
their  coDai end  BnuKbei :  Not  that  all  the  Tranka 
and  Ramifications  of  Artfrin  arc  unifurm,  ai>d 
become  Conicai  in  the  fame  maimer ;  nor  do  ali 
of  tiem  pafi  diiettly  to  the  Pam  to  which  tboy 
conve,  Blood  ;  nor  do  all  Puts  receive  Arteries 
(xoin  the  neighbouring  Trunks. 
The  Trunks  oF the  Cantid,  Vertebral  Sple^ 

tuci  Ar  tfri'f  art- iT^r  only  c'jnfi.rir.Vm  their  PrO« 
grels,  m  the  Aiiuh  ;  but  the  Dimi^ten  of  their 
Kores  are  varioully  plated  in  divers  Parts  oC 
tbem^  cjcccialljr  where  tbej  are  eentorteJ;  but 
as  thefe  Dilatations  of  their  Trunks  are  ciu^'d  by 
the  Refft  MiLc  rhc  RIood  meets  with  at  th  .fc  An- 
gles ef  irMe'dion]  (b  tbofe  Enlargemeatt  of  ibem 
aftetwardi  contribute  to  retard  the  Protnifton  o£ 

the  Blood  to  the  F.xticmitics  of  thofc  Arteriei  : 
Hence  it  is,  That  as  the  Arteries  of  t)»e  fMus  are 
not  contorted  in  fuch  Acute  Angles  as  in  full  ^rovrii 
Bodies,  fo  thtir  Trunks  arc  more  Conicsll,  and 
not  here  and  there  dilated  in  divers  Parts  of  tlsem, 
as  in  tiie  Adet, 

The 
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The  Trilnk  of  the  Splenkh  Artery  has  a 
flraiglit  PxogreTs  in  the  V*tui  and  m  lnfanti\ 
but  iii  the  Aitdt  I  have  hitherto  conftantJy 
found  it  very  roiidi  CMtfwIwd^  u  il  eipidv'd  la 
Fig.  1,2,  ^. 

The  peculiar  Contiivances  of  the  Sperm^ithk 
ArUriti  of  Quainptit  a«  well  is  Men^  Ihe  w  a  con- 
.  ifauKDefign  m'NttureoF  talnw  off  that  Vdodty 
.  with  which  the  BI.  o  j  would  otncrwife  pafs  thro* 
the  GIohJs  of  the  Tafigt :  It  fecim  to  be  for  this 
.  End  diat  the  T^/Am  of  moft  Animals  (  efpccialJy 
.  Men  and  Quadrup$dt )  han^  out  of  the  Ca  vitics  of 
their  ^<i!mwmf,  that  the  Canals  of  their  Blood 
Vcfleli  maj  be  lertq^Chencd:  For  the  Spermatick 
Arttriet  (contraij  to  all  others  )  arife  trom  their 
Great  Trunk,  at  a  far  greater  Diftance  from  the 
Teflei  than  the  Arteries  of  any  other  Part  of  the 
ijody.  Nor  would  the  Tefitt  (which  arefiich  ne- 
cefiryOrpns)  have  been  thtttexpoledt*  external 
Injuries,  iPthe  End  of  Nature  in  lengthening  their 
Blood  VefleU  had  not  been  very  conltderable. 
.8eHde$  this  lengthening  t)\c  Spermat  ick  Artiritty 
we  find  Nature  Aill  contriving  other  Impediments 
.  to  cA*ci  the  Current  of  the  lilood  in  thofc  Parrs, 
it  feeou  for  this  End  that  the  Spennalick  Ar- 
teries are  Icflend  at  their  Original  from  the 
Trunk  of  the  Arterza  Magna  in  A'kn^  and  that 
llie  Sptr»iatick  Arteries  of  Quadrupeds. (b 
.luich  c0Mt«rt»i  befoie  tfacy  laich  theic  Tri- 
fbt. 

The  principal  Inducement  of  Nature  in  malting 
:Ulc  of  tlieiie  dtfterent  Contrivances  in  tlie  Sfier- 
mttide  ArtmtsvS  Mm  and  Q%adr»peis  fieias 
to  be. 

That  if  the  Human  Spemiatick  Arteries  were 
COf^orted,  as  in  Qu^drupgds^  b;fbrc  they  reach 
kheiT  Teftes,  the  Aperrurcs  in  the  A'hhminjl  Muf- 
clit  of  Man  mull  be  mucii  larger  than  they  now 
are,  and  would  freqoeildy  let  t  .  'ntalUmt  de- 
fcend  into  the  Scrotum  ;  which  k  now  ncver- 
thelcis  often  happens :  Such  Ruptures  (  as  they  arc 
call'd  )  arc  not  lb  incident  to  Quadrupsdsy  tlio' 
iSMPA&mBarthta  SpermatickytBich  (throueh 
fAnAs  Ammme^  Mu fetes )  are  marh  wider  than  in 
Af<r«,  bccaufe  the  Pofition  of  the  Tranks  of  their 
^od  es  is  Horitimtal^  and  theli  Intefimes  therefore 
ODOQC  piefi  on  the  PMcedet  of  the  fgHttmmHy 
^  in  MeHy  who  arc  ereB. 

Bcfidcs  thefe  Artifices  in  difpofing  the  Trunks 
(i  Arteries  i  I  doubt  iK>t  much  aoee  will  be 
deteded  by  the  ijionifiiive  r  In  the  mean  rime, 
1  fliall,  at  prefent,  piuiue  tr.e  Thread,  and  dc- 
fcribc  the '  Extremities  of  the  Arterift^  with 
ibcir  CTfuttaausatioiu  with  (he  Vems,  and  after- 
wards produce  Ubine  Inftanccs  of  the  Art  of 
Nature  in  oohnftng  tbe  idlnenK  Blood  to  the 

After  the  Grmtathn  «f      Bkti  through  the 

Hearr,  Lungs,  and  Ktrge"  Blood  VetTcIs,  was  dcin n 
flrated  by  Dr.  Harvejy  it  was  only  gucfs'd  bow  tlte 
Bxnemitirs  of  the  Arteries  tranfmitted  the  Blood 
to  tyicFeinSy  till  Mr.  Levenboeck's  Microlcop's  had 
d.(covered  the  G>ntinuation  of  the  bxtretnicie^  of 
dia'e  Veflels  in  Fifh,  FrtigSy  £sfc.  wliich  is  now 
ooiamoitiy  (hewn  by  Microfcepes  raide  hy  other 
HtmU  :  Yet  there  arc  not  wanting  tf^Jf^  who 
doubt  of  the  like  Coiitinuarions  of  the  bxtremi- 
ticaof  Arteries  vad  Vjint  in  butt/an  Bodiet  and 
Qmidrupf  ls ;  fin»  thofe  jfami^t  it  \ivf  hitherto 
beeitlecn  in  (to  any  Satisfa^ion,  as  Mr. /Lfw^w- 
bmk  confeUc^  )  haye  bceii  either  (uch  or  of 
tlw  ifa^NiiKr  iOmd;  that  tttve  hoc  mv  r«Msle 
la  diair  Hearci^  and  didr  Blood  a  jiaally  cdd,»  «B- 
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ccpc  in  Bars,  in  which  it  appears  vety  obfrirrely: 
Add  to  this,  that  the  Blood  in  thofc  Creatures 
does  not  circulate  with  fu.h  Rapidity  as  in  Arti- 
mab  wbolk  Hearts  have  Two  VetitricUs»  For  ail 
Aniimh  that  have  Btmntrous  HeartSy  the  Veflels 
r>r  the  reft  of  the  Rody  return  their  blood  to  the 
Heart  in  equal  Time  ud  QjOocity  with  tbo&  of 
^  Lungs,  notwidiftanitiag  the  Inequality  of  tbdr 
Courft. 

This  DiSerence  in  the  principal  Organs  of  the 
GihuIatioH  of  the  Waiid  in  tuofeOcaiares  (  on 
which  onk  thcfi:  Experiments  have  been  hitherto 
madej)  mov'd  me  to  make  ibroe,  on  Animals 
whole  Organs  difier  only  from  the  Human  in 
their  grofs  Figure,  and  not  in  their  intimate  Srru- 
^ere :  For  this  End  1  took  a  young  Cat^  abuac 
ten  or  twelve  Days  old,  and  faftned  it  to  a  Board 
as  in  Vivc(cdioo ;  and  makii^  an  Indiian  thro' 
the  Litua  A^a,  the  OmMhim  and  Imeinties  were 
extruded,  then  <.ujfing  the  Cretfn;;-  ro  he  fT> 
held  (  on  the  Board  )  under  a  large  double  Micro f- 
eopty  whereaiae  Glafi  for  leoeiving  of  Objci9s 
wasplacfJ  Hnnzinrally,  on  which  I  expanded 
the  OmnntufM  or  Caul,  (  a  Light  being  placed  un- 
derneath )  I  faw  the  Globules  of  the  Blood  move 
very  fwifrly  in  the  fm  i?]  Vellels,  which  arc  only 
to  be  (ccn  in  the  moft  tranlparent  Farts  of  the. 
Mettdfranes  of  its  Omentum ;  but  the  Motion  of 
the  Blood  fbon  abated,  and  iujjbbales were  with- 
drawn from  the  Extremitief  of  ita  Blood  Veflels  $ 
and  in  a  little  dnc  became  Aagtiant  in  their  lar-». 
ga  Blanches. 

'  This  Appeannde  of  the  Condnoation  of  die  E»? 
trcmitics  of  the  Art erl"i\s'.x\\  the  Veins y  while  tH^ 
Blood  was  moving  in  thcm^  in  the  Otnetitum  ot 
Caul,  is  expieffd  hy  4.  A  A  ihewt  thtf 
Trunks  of  the  Arteries,  B  B  the  VeinSy  whidl 
were  diftinedrfliablc  by  contrary  Currents  of  the 
Globules  of  the  Blood  In  each  Vcfiel.  C  C  C 
niews  the  branching  of  the  Extremities  of  the 
Arteries  and  VeinSy  that  no  longer  aflbciatc  witli 
each  other,  bur  are  unrited,  as  here  exprefs'd.  Af* 
tet  I  had  feen  this,  latcempted  to  (hew  the  likd 
to  ftverat  T^rkndsy  Vor  did  not  alwffys  foceeed  (tf 
well  as  when  \tr.  T'  tiw/fc*/ j and  Mr. Buci'^A^^^*  fa- 
voured me  with  their  Prefence,  at  a  time  when  1 
happened  to  have  a  young  lean  Doiy  that  was 
not  large;  in  whofc  Owntuni  wc  faw  it  very  well} 
but  by  the  Alfiftance  of  an  Inftrument  1  had  pre- 
pared to  expand  the  Mrftnteryy  we  all  fiw  it  therd  ' 
much  better,  that  Part  having  nor  only  larger 
and  dearer  Spaces  than  theOm<f»t«i»/,but  its  Bljoi 
Vcffds  arc  diftributed  more  regular,  as  appears  b^ 
Fi^.  the  <;tb,  whexe  the  fiune  Letten  of  Re&ienctf 
ferveas  above. 

Thofc  who  will  erJKrrtain  themfelvcs  in  viewing 
the  tranfparent  Parts  of  living  CreatoXds  witii 
Micro fcopes.  wSl  find  diat  riw  ntreiniries  of  theif 
Arteries  ancf  Veins  arc  not  all  equally  ledonM^  tho' 
united,  in  the  Tail  at  the  Lacerta  Aqtatieau 
1r«d^j,-and  in  moft  Fifli  ( I  have  examin'd  )  I 
hive  frrqucnrlv  obferv'd  (everal  Cornmunication* 
between  the  Arteries  and  Veim  ;  in  which  more 
tbant«7oGk)bules  of  Blood  hare  p.ifi'd  ^brcaft :  And 
in  the  (amc  Area  \  have  fcen  fome  of  thofc  Com- 
mumcations  fo  fmall,  as  that  but  one  Globule  could 
pafi,  and  that  very  (lowly  before  the  other,  in 
v^mig  I^/by  panicolarlf  in  GriRS,  1  hsve  fre- 
l  itiirly  oWerr'd  a  Omnmmtmit  BrarKhfCo 
fmall  as  that  one  Globule  c*^  i  1'  oi'y  Ins  pafs 'J 
it  m  two  or  tlu«  Seconds  of  a  Mtnute  ;  At  other 
timef  I  have  found  cenfideiaUe  iuierfalr  iif  paf- 
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(ing  of  one  Globule  in  fuch  a  Communicant 
bfiuich  ,  even  half  a  MiiuitCt  a  whole  Minute, 
MQ  onoe  in  mo  or  three Minu»l  hawften  one 
Globule  of  Blood  only  pals  in  a  pankdai' 

Trait. 

The  ptompt  palling  of  Liquors  injcQed  by  the 
Splewdi  Arieriesy  to  the  Ve'tni.,  ihcws  tlic  Cnmrnu- 
nic»tions  between  thole  VcH^  are  more  open  than 
the  Arteries  and  VeimcS  Other  fonif,  of  wfakfa  I 
h*ve  eJfewhcrc  fpoken. 

Liquors  alfo  inje^d  iiito  the  httmrnkk  Arte- 
ries  pafs  to  their f^ww,  tiio'  iMiCihageihef  lb  fiw- 
iy  as  in  the  Spittn. 

On  viewing  tbe  Eitrendtitt  of  Ae  h^mumk 
Blon^-VefTels  in  a  living  Frog  with  my  Microf- 
coptf  1  found  their  Com>im*ucatunu  much  larger 
tlnn  thati  had  befece  ften  in  the  Membrane 
hetween  the  Toes  and  in  the  Feet  of  the  lame 
Cicature.  N^r  v~an  wc  reafonably  doubt  of  the 
like  patent  Com municat ions  of  riic  Arteries 
Veim  of  Human  Lur,-:  and  th'ife  of  ^htadrupedt, 
when  we  conlidet  the  Blood  of  their  Lungs  maft 
return  to  the  Heart  in  equal  Time  and  Quantityy 
with  tbM  of  aU  the  Puts  of  the  Body  beiides,  as 
before  noted.  Hence  it  appears,  the  Bronchial 
•  Blood  VelTeis  (  firft  taken  Notice  of  by  the  accu- 
late  Ruifcb')  are  abiblutelynecdlary,  eliethe  Parts 
of  the  LomtooaMfiotfeeeiveNoorUhmeitt;  nor 
could  tbe  Glands  of  the  Bronchia  fcparate  tlieir 
Uqtior,  if  they  were  fupplied  with  Blood  from 
the  Pulmonidc  Blood  Vo&ls  wMA  it  fo  quickly 
difpatcb.ed  tliro'  tlie  Lungs. 

On  viewi])g  the  Membrane  that  is  between  the 
Toes  of  one  of  the  hinder  Feet  of  a  living  Frog, 
after  I  had  frcfjucntly  taken  hold  of  tbe  fame 
Leg  of  that  Creature,  to  apply  it  to  the  Microf- 
cope,  I  found  that  Membrane  very  tranfpirent, 
and  widioat  any  Motion  of  dw  Qobules  of  the 
Blood  in  tr,  as  if  the  Part  had  been  dead ;  but 
while  I  was  lookiitg  on  ir,  it  was,  I  confefs,  not  a 
little  entenaining'tofeethe  Globules  gcep  into  it 
by  Degree^  and  at  length  die  Blood  more  in  bH 
the  Blanches  of  its  Veins  and  Arteries  as  before 
wlicn  no  V^iolenoe  bad  been  offered  to  the  Part : 
while  the  Bloodis  thn  leifurely  creeping  through 
the  Vefltls,  may  plainly  fee  its  Gldsules 

comprefs  I  niro  Ova!  Figures,  which  are  made  more 
or  lefs  obiot^,  by  the  Refinance  thofe  Globules 
meet  with,  by  the  Contraflion  of  the  Sides  of  the 
Vcffds  they  pafi  through  ;  and  this  I  have  more 
than  once  obfcrved  in  the  Tails  of  the  Water 
Nowtx  or  Lixtardti  But  on  examining  rhe 
Blood  of  thefe  Creatures  widia  Mtcrofcope,  and 
comparing  it  with  the  Human  B'ooJ,  I  fxinJ  the 
Globules  of  (he  Ltsuuards  Biood  more  incline  to  an 
tmi  Figure,  and  were  «a  big  ;igain  as  the  Glo- 
balc5  of  l  lmnin  B!oo,1,  and  thit  of  a  fmall  Fifh  ; 
wJjicli  I  ij»  like  Manner  viewed  at  the  fame  Time. 
It  is  not  niilikcly  a  f  jdJen  H<nroce(Hon  of  Blood, 
from  the  r  xtrcriitii  s  uf  its  VcfTcIs  ofrcn  happens, 
and  its  Cji  culati^n  in  the  lame  Vcflcls  is  after- 
wird-;  c\iried  on  without  any  Impediment  :  as  on 
ibmc  Paflions  cS.  the  Mind,  Deiiquiums  by  the 
Eff.ilion  Blood,  or  orherwile.  But  if  the 
Blood  IS  on  "e  brc  )mc  llign.iiu  in  its  Velfcls,  (  e- 
Tpecially  die  Artdriss  )  tbe  Part  is  in  no  fmall  Dan- 
ger of  a  Mortification,  nnlefi  its  neighbouring 
Vtficli,  w'li-  h  entPy  the  Motion  of  the  Rlooj, 
drive  on  the  lia^nant  Blood,  and  it  efcape  by  the 
^deaof  the  Veffds  that  letain'd  it  Experience 
aflurcs  us,  that  in  Bru/cs  whe  i  tbe  Blood  is  ex- 
mvalacedy  it  joes  off  cith:r  by  Tranfcolatim^  or 
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cir.  ■-lufcsan  Abfcffs,  f rlicrf'!:.  llttir  Ivcafj;]  (in 

my  Opinion  )  to  fufpccl  any  of  tbe  itagiunf  iaky- 
buies  ef  the  Blood  wdl  he  fit  to  rt-anite  with  the 
Circuiatitig  Mafs.  But  that  the  Blond  after  Stag- 
nation in  in  Vellels  wUl  fometimes  pa^  thcic 
Side^  appcWd  to  nc  fiom  dK  {allowing  Evperi- 
ment. 

On  viewing  the  Mefenterj  of  aDc^  wlieii  H- 
vif^  in  which  1  had  befor^  leen  the  Biood  p«f^ 
fing  the  Extremities  of  the  Arteries  and  Veinsy  I 
coofider'd  how  to  vttXexvt  the  Blood  in  its  Vef- 
(cls  that  I  might  afterwards  at  any  Time  fee  it  in 
tbcts  Extxeimtiea  when  flagnant  :  For  this  End  I 
onii'dfiveral  I'Inti  of  the  Mtfentery  to  be  tied  on 
as  many  Pieces  of  final!  round  pM-Boxes^  cur 
tranfverlly  like  little  Hoops ;  on  which^  Fortiofu 
of  the  Mefenteryvnat  extended  like  the  Head  dk 
a  Druni;  and  on  viewing  tbeni  afterwards  with  my 
Microfupe^  \  found  the  Extremities  and  Branches 
of  the  Biooa  VelTeh  charged  with  Blood,  which 
before  appeared  in  Motion  ;  fome  of  wltich  Farts 
of  the  hiejeatery  I  flill  keep  by  me.  On  layin<' 
one  of  theft  Parts oC  the  Mtfentery  ( thus  expan- 
ded )  in  Water,  tbe  Aa^nMC  Blood  in  its  Vefiels 
difappear'd;  but  on  juftunAerfing  another  of  thofe 
Fieces  in  Water,  I  could  v.-\t\\  my  naked  Eye  fee  ' 
the  ftagnant  Blood  diSii&d  in  the  In&riUoes  of  the 
Blood  Vcftla,  and  between  iSat  hfemhnnei  of  die 
Mefentery :  Hence  it's  evident,  the  BIooJ  m  ly  {xifi 
the  Sides  its  Vejfels  after  Stagnation  in  'etn ;  bat 
whether  its  Globules  are  broken,  or  what  Figure 
Tcn  lcrs  theui  6t  to  pals  thofe  Pores  that  an  t:]  the 
Sides  of  the  Veflels,  1  leave  to  the  in^iuUitive  ; 
but  we  rouft  return  to  our  Tablet^  tnd  iixft  of 
that  of  the  Sj/iem  of  the  Vena  Cava. 

As  the  Arteries  are  known  to  export  the  Bloo^' 
fothe  Veins  carry  it  back  again  to  the  Heart  i  hat 
havii^  aheady  defcribed  tiicir  Extremities ,  we 
oome  next  to  the  Inge  Ttittib  of  the  Veins ;  and 
here,  as  in  the  Aitsries^  wc  find  the  i mrnon 
'PraSice  of  Natsire,  in  dil^pofing  the  finuichea  oC 
FUm  lodifHnTgenie  reflnent  Biood  faito  the  next 
adjacent  Trunk,  and  fo  on  to  tbr  H cirr.  As  the 
Arteries  afford  Abundance  of  Inlianccs  of  Cttects 
given  to  the  Velocity  of  the  Current  of  the  Bbed 
through  fcveral  Parrs,  fo  the  Veins  (upply  us  with 
as  many  Artifices  to  alHft  its  regular  Return  to  the 
Hearty  as  well  as  to  &«0w  thofe  Cimtrwamt  in' 
the  Arteries, 

The  Trunks  of  the  Carotid^  Vertebral  and  Sple- 
nick  Arteries  are  not  only  varionfly  contort- 
ed, but  are  allh  here  and  there  dilated.  The 
B^nningsof  the  internal  ^B^iirKhaTe  a  Btdlms 
Cavity  (  Fig.  7.  H,H,  )  w  j  '1  arc  Dir^riiculi  to 
the  rcfiuent  Blood  in  the  Stnuss  of  the  Ditra 
Mater^  left  it  flionld  ddbend  too  Gift  mto  the  To. 
guJars.  The  like  has  been  alfo  taken  notice  afhy 
Dr.  Lower  in  the  Vertebra! Sinus  s.  The  Splenick 
Vein  has  divers  Cells  opening  into  it  near  itsExtie* 
mities  in  human  IVxlies ,  but  in  Qtiadnipc  !<;  the 
CeEs  open  into  the  Tninks  of  their  Splenuk  V  eins- 

Tbc  Spermatick  Veins  do  more  than  equal  the 
Length  of  the  Arteries  of  the  Tefles  in  Men :  their 
various  Dtvifknt  and  feveral  htofculationsyZnd  their 
Valves,  are  admirably  contriv'd  to  fufpend  the 
Weight  of  the  Blood,  in  order  to  difcfaaiee  ic  in- 
to the  lar^r  Tnm1»  of  the  Veim  ;  and  were  It 
not  that  the  rcfincm  Blood  from  the  Tf^ffni  is  a 
Bandus  to  tbe  influent  Blood  from  the  Artertei,  and 
ftill  leflena  its  current  in  the  Teftes,  thefe  Sper- 
matick Veins,  like  thofe  of  other  Parts,  rni^hc 
have  diicharged  their  Blood  into  the  oext  adyx^enc  . 
Tnnk.  *  .  Who 


•Digitized  by  Google 


I 


r 


Digitized  by  Google 


I 


i 
I 

i 


Digitized  by  Googl 


ART 


A  a  T 


Wbocai)  avoid  Soiprize  at  the  Art  ai'  Nature, 
in  GOiitTi<vitig  ihe  Feint  tint  bring  ft rt  of  die  Re> 

fluent  Blood  from  the  "rwer  Pans  of  the  Body  ? 
when  they  confidcr  ti  c  Neceflity  of  placing  the 
Human  Heart,  as  w<>n  as  that  of  moft  Quidru- 
pcds,  fo  Far  from  the  Centre  of  the  Body  towards 
its  upper  Fart  ?  It  h  for  that  End  iicccfTiry  the 
Jarge  Trun)u  of  rhc  Veins  and  Arteri's  Ihoiild  not 
aflbdate  each  other ;  for  if  all  the  Blood  ftnt  to 
the  lower  Parts,  by  the  dcfcending  Trunk  of  the 
Aorta^  fliould  return  to  the  Heart  again  by  one  ^in> 
gle  Titmk  (as  it  is  &nt  out  fiom  tbcnoe }  tlie 
wnght  of  lo  mtKrh  Blood  in  the  •fiendin;  Trunk 
of  the  Vena  Cav.ij  (  Fig.  6.  C,  C,  A  )  (  f^r  fo  its 
lower  Trunk  i&cUl'd  )  would  oppofe  the  Force  the 
Heart  coald  ^Ive  it  from  the  Arterial,  and  hinder 
itsAfcfnt;  tor  this  Rcnf:in  the  Vif$ia  Axy^oi  (  Fig. 
6,h.)  or  fine  pari,  iscoutriv'd  to  convey  rhe  ^Jlood 
Tent  to  the  MuTl  its  of  the  Back  and  Tiorax  into 
the  dcficnding  Trunk  of  the  Vgna  Civa,  ( ib. 
B.  A. )  above  the  Heart  ;  Hence  'tis  evident, 
more  Blood  comes  into  the  Heart  by  the  dc- 
fcending,  or  upper  Trankof  the  ViMa  Cava,(^fis,.ih. 
B,  A. )  than  jiafles  ont  by  the  aftending  Trunks  of 
the  Aortal.    Nor  docs  this  Quantity  of  Blood  con- 
vej'd  to  the  Heart  by  the  fuperior  trunk  of  the 
doOi  (eeni  wttliout  lome  otlier  Defign  in  Matnie, 
bcHdes  tranfporting  it  tli'ithcr  to  free  the  inferior 
Trunk  from  its  VVcighi  :  But  perhaps  it  was  tte- 
edfaqr  16  nmch  Blood  ihoukl  be  ready  there  to 
joyn  with  the  Chyle,  (  Fij^,  o.  f  )  f  )r  its  bf  rter 
Mixture,  before  it  reaches  the  right  Auride  of  tljc 
Heart.  . 

I  might  here  add  the  Defcripition  of  a  peadiar 
Vahey  I  lately  difcovered  in  the  Imer  "Trunk 
of  the  Vena  Cava,  near  the  rit^hf  Auricle  of  the 
Heart ;  but  the  anoex'd  Figures  have  uken  up  too 

ftach  Room  in  thoft  Copper  Plates  to  infert  it  t 
orthefamc  Tv .  if the  Figures  of  fomeCoiitrl- 
vaiKcsinthc  Artdnethctc  mention'd,  particularly 
the  Spermatidtfy  are  omitted :  This  being  what 
Occurr'd  to  my  Thoughts  at  prcfcnt  on  this  Sub- 
jeft,  which  Is  not  to  be  found  (  at  Icafl  not  com- 
nonlf  )  in  the  Bookl  of  Anatomy :  The  greateft 
Part  of  which  have  been  added  to  thefe  Papers, 
on  their  lying  by  me  iin<^  the  Gravtr  began  the 


7[bf  ii^kfit'Ms  (f  the  figurts. 


"D  F-prefents  the  Trunks  and  large  Branches  sf 
the  Arteries,  difTt^lid  from  an  Adult  Hu- 
man BodjyVhm  difplayed  and  dii^ ;  as  thev  are 
now  to  be  fieii  iwtht  Repofitory  of  the  "RtjatSo- 

t.  Tlic  Trunk  of  the  Aorta  cut  from  the  Ba/It 
af  the  Heart . 
2.  That  Part  of  it,  whence  die  Gofdnuy  AKc- 

ry  of  liieHeart  doesarile. 

That  Part  of  tlie  Arteria  im^ruif  where  the 

CtmaUs  Arteriofut  Ol"  tIic  Tdtm  terminates  ; 
which  in  an  Aiidt  becomes  a  Ligament.  Vid. 


J.  That  Part  of  the  AxiiiAryAHniet^  bf  kub« 
aiSkA^SiA^mm  Arterht.- 

5.  The  left  Carotid  Aitery  (in  this  9,i\h]c^  it 
fecins  )  aiiiing  from  a  common  Trunk  wuh  tlie 
riglu  Carotid  and  AmUry  AHt$ritity  ai  in  fome 
Quadrupeds. 

6.  The  left  Ctroical  Artery,  in  this  Subjcii  jl- 
riiing  from  the  Trunk  of  the  Artena  Afr^,  ai 
espreA'd  in  a  Figure  given  by  Bergerus  in  the  A^a 
EruJitorum  Am.  i6'.)S.  pi'^.  2-/'^.  But  in  all  rite 
human  Bodies  in  which  I  have  liiihcrto  cxaan^ld 
thefe  Artarm,  1  have  couftautl;  found  tbsm  la  ex<> 
prcls'd  Fig.  3. 6. 6. 

7.  The  Arteritt  that  c  avry  Rlon-l  to  the  lower 
Parts  of  the  Face,  l  onu,uc,  adjacciu  MuTctes  and 
Glands. 

8.  The  Trunk  of  rhc  Temporal  Artnrjy  fpriuging 
from  the  Carotid)  and  partuig  wuh  Btaiicbek  10 
the  Paiocid  Gland  9,  and  Tempks  lo^  and  Paint 
ad  i:As~cnr. 

11.  I  he  OccifaUuI  .-irleries, 

1 2.  The  Arteries  that  convey  Bknd  taike  FdT- 
ces,  Garj^areon^  and  adjacent  Muiclcs. 

I V  Tlie  Trunk  of  the  Cc(rttid  Artery  cut 
oif,  bcfoM  it  is  CdMfiMf^i  in  paifiiM  die 
SkuU. 

14.  the  Tmok  of  i^dMf  of  the  Arn  fttt« 
ing  with  Blanches  to  the  adfaccnc  Muicltt  ai41 

I'arts. 

*  That  Part  of  this  Artery  which  is  {jmctimcs 
pruk'd  in  Jetting  Blood,  and  makes  an  4::'"irTf'ri.i, 
ill  which  Cafe  this  Trunk  of  tlic  Arteiy  mult  bc 
bared  »ni  finuly  tyed  above  tlie  Aneurtfina  ;  and  £ 
it  afterwards  happens  (as  it  has  been  frequently 
known  )  that  the  Flux  of  Bfeodtothe  Aa^urifwa 
in  the  Artery  is  not  very  much  abated,  tho  the 
AtUrj  has  been  *im>e ;  the  Optrator  in  .that 
Ode  nnft  ooke  aneiher  Li^iiuee  on^  Trunk 
of  the  Artery  below  its  Aaeurifma :  Thcfc  CoUa- 
leraJ  Communications  of  rhc  Trunk  of  tlie  Arte- 
ry at  the  bending  of  the  Cubit,  prefcrve  the  Cir- 
culation of  rhe  ^food  in  the  Gjbitaud  Hand,  tho' 
the  'trunk  is  totally  comprcG'd  botii  abo-jt:  3  nd 
Itwi  and  the  Ome  TrwnJfc  a&crtvards  divided  be- 
tween thole  LigatUKS.  Heike  it  is,  if  oik  Liga- 
ture made  above  the  Wound  in  the  Artery  is  not 
fulBcienr,  but  the  Blood  ftill  pours  out  from  belowj  - 
the  Batmd  wiB  (bona  na>trai  the  AS^m  and 
Soengdi  oF  lite  Moflles  of  theCoftir^  rtiaii  thoft 
in  whom  v.\<:  upper  Ligature  proves  fi^klent^ 
the  Reaibn  of  wlucb  is  obvions  to  anf  whocor^ 
der  that  tho  Cmmimktnt  Brwtehetmalk  behnptr 
where  the  lo%ver  Ligature  as  rci^uircd,  than  when 
the  fuperior  Ligature  Only  is  iiithcu:nt;  Thelk 
Lounmtmcant  Branches  (as  I  have  iecii  them  ia 
foinc  Subie6)  s )  arc  heae  aark'd  oot  in  ftkkkl  Luns^ 
vid.  the  Figure.  '  " 

While  thefe  Papers  were  lyii^  by  mc,  the 
two  fiiflowin^  InAances  happen'd*  in  whkii  the 
Commumanwu  iX  the  large  Traaks  of  ^  'JbU* 
rics  of  rheCabiKtndilMI  «c|e  madnble.  ^Iie 
firft  was 

h  Bey  t£  tfilrtdbt  Yens,  wbe^  ahont  <faree 

Weeks  before  I  Ciw  him,  rccciv'd  .1  Wound  near 
the  middle  cf  the  Cubit  in  wtuch  the  T/  ri^i  of  tJic 
Arterf  (  mark'd  in  the  Fig.  t )  «»«  divided.  The 
Sitrge^n  who  was  firfi  call  d,  had  frequently  bound 
up  the  Wound,  and  put  a  Stop  to  the  feveral  dtf- 
chMjes'tif  Bkxxl  <  which  they  toU  me  did  not 
amount  to  lefs  than  6  or  7  Q.uarts  at  Times  )  isnr 
not  without  a  Comprcfs  on  the  Tnmk  bf  the  'At' 
tm  abavi  iHt  Waiipd^  On  aaodier  impetuous 
I  D  FlfiK 
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Flur  was  1  i-^llM ;  but  feeing  no  fmall  Quantity 
of  Blood  difcharged,  I  was  contented  to  let  the 
Wounil  hcbovmditp)  in  the  iame  Manner  as  it  bad 
been  done  before  ;  omitting  the  Compjcefs  on  the 
Trunk  of  the  Artery  above,  and  adding  a  Piece  of 
Dcal-bcard,  on  which  the  Hand  and  Cubit  were 
fkAeoed,  to  prevait  any  Motions  of  tho'c  Parts, 
as  wen  » the  Fingers ;  TbieeDays  after,  the  Ap- 
plications were  taken  off,  and  little  or  no  Blood 
appear 'd;  but  two  or  three  Hours  were  fcarce  e- 
hpftd  c*ie  I  tras  alarm'd  with  Notice  of  a  frelh 
Flux.  The  Py-flanJfr!  brin^  intruded  in  that 
Cafc,tocomprefsthcTrzmi-ot  the  ^rffry above  the 
Cuhit,  f^had  thereby  prevented  no  fmall  Eifiili- 
on  nt  Blood,  which  moft  otherwife  have  hap- 
pen d  ;  his  Snrneon  being  out  of  the  Way,  I  kid 
the  Trunk  of  tne  Artery  bare  above  the  Wound 
M  eiqpedidoofly  at  i  could,  being  forced  more 
fhanonce  to  let  k»fe  the  G)aipK&  aMnre  to  dllco- 
vcr  its  Orifice  by  the  Flux  of  Blood.  I  pafl^ji  a 
NeeMcyi\xh  ftiong  waxed  Thread  under  the  Ar- 
taji  and  made  a  Upitaie  on  iti  Tronic,  whidi 
lay  concealed  in  the  Inferfti  c  rf  the  Mufcnlui 
flexar  Digftormi,  and  liKMajcuiui  Vlnarii  Flex- 
or Carpi ;  but  notwithflanding  i^is  Ligature  on 
the  Trunk  of  tbc  ATTf-ry  above  the  Wound,  tlic 
Bk>od  ftill  flow'd  from  the  Icraer  'trunk  of  the 
■Dmitd  Artery ;  yet  the  Velocity  of  its  Current 
WH  lb  fludi  abated^  diat  U  ftein'd  like  Blood 
flovring  fitom  a  Vein.  1  left  Ae  Wound  with  a 
DKeftivc,  a;iJ  rlic  Part  without  lurJ  BaniJagc  ; 
it  bdin^  now  five  Weeks  lince,  i  hear  the  Wound 
it  aknoft  aeoiris^d*  The  Launed  Dr.  Jbrris 
tvas  prefcr.t  the  other  0/>ffr<iri«l^  hf  whi.  !i  t'lc 
Cmnrmmcatiom  of  the  large  Tionn  oiP  the  Arte* 
lies  of  the  Arm  were  very  evident. 

A  R<ty  ^bfiiit  f  ipht  Yctrs  of  Age,  who  came 
to  Town  witli  an  Aneunfma  of  the  left  Arm,  upon 
bleeding  fix  Weeks  before.  The  tumour  was  in- 
deed very  large  in  Proportion  to  fo  iinall  an  Arm 
After  laying  the  Aneurifma  or  tumour  bare,  and 
making  a  Ligature  on  the  Superior  Trunk  of  the 
Arterj  (  in  tbeannex'd  Fig.*....)  I&nnd.  on 
looftinng  the  Cotnpreft  on  the  fiipcrior  Tiunk  of 
the  Artery,  very  little  Abatement  of  the  Puffati- 
0>f  of  the  Anmrifma ;  1  then  palfed  a  Ligature  in 
likenuumer  on  the  Trunk  of  the  Arterv  below  the 
Tumour ;  but  notwithftanding,  the  Bufation  con- 
tinued, tho'  much  abated.  I  then  difcovered  ano- 
ther Trunk  of  the  Arieryj  arifing  from  the  lower 
Fart  of  the  tumour ^  on  which  alfb  I  made  ano- 
ther Ligature,  and  the  Polfation  was  then  taken 
off.  However,  on  cutting  off  the  Surface  of  the 
QrjCtf  oc  dilated  Arten,  and  deaiiug  it  of  the  oo- 
^dated  ffiood,  imA  ^  foon  Aopped  wUh  a 
common  Aflringcnt ,  1  left  the  Part  without  any 
Other  Ligature  or  hard  Bandage.  Ic  is  now  eigh- 
then  Days  lince  the  Operation^  the  iMOtfires  on 
the  Arter'iei  arc  all  come  off,  and  the  BJfation  of 
the  Arterj  of  the  Wri^  begins  to  be  very  mani- 
iefl^  nor  doea  any  ^nptttt  appear  diat  tfueatem 
Succefi. 

1$.  The  Divifion  of  die  Trunk  ot  the  Ai- 
tery  of  the  Arm  bebw  the  Flexme  at  the  Cu- 
bic. 

if.  The  eaterml  Artery  of  die  Cubit>  which 
maki::.  theAi^,  dat  it  yomawnly  &k  near  the 

Carpus, 

17.  The  Aiteriea  of  the  Hand  and  So- 
gers. 

18.  The  Mammary  Artery. 

If.     The  ddQcndnv  Tiiiak«f  die  Artm§ 


20.  2G.  The  Inten-oftal  Artetiea. 

21.  The  ArteriaC*liaca.  * 
32.  The  Arter'a  Hepatica. 

2:^.  The  Trunk  of  the  Arteria  Spl-mcmt 

24  The  ArteriJ  Epiplotca  Stmfira, 

25.  A  Branch  of  an  Artery  which  pallu  to  the 
Bottom  of  the  Stomach. 

36.  The  fapctior  Coronary  Bnneh  of  the  Sn^ 
mach. 

27.  27.  The  fuperiorMeftote  rick  Artery.  . 

28.  28.  The  emulgent  Aneriei. 

29.  The  inferior  Merentctick  Artery. 
3^,  ^50.  The  Lumbal  Aitciics. 

31.  31.  The  two  Spermatick  Arteries,  which 
in  thisSubjca,  fccm  to  arife  at  a  gRstcx  OiiUnoa 
from  each  other  than  commonly. 

^52.  The  Iliack  Artery. 

^^i,  Tht  Arttrui  Sarea, 

^4.  The  internal  Ifiack  Biandk 

:5<5,  The  external—^  

:^6.  The Epigaftrick  Artery. 

1^7.  ftanchet  of  die  external  Iliacl  Artery, 
f  1  aiirg  to  die  ohUqtie  Mtifdei  of  the  Jhtb- 

vmn. 

:;8.  :^8.  The  Art.-ries  that  pafi  to  the  Miflclet 

of  the  Thigh  a:  177 
^Q.  The'Crurii  Artery. 

40.  ' The  Umbilical  Artery,  with  dioft  of  dia 

Fentj. 

41.  That  Part  of  the  Cnml  Tmnlc  that  palRt 

the  Ham. 

42.  The  three  Trunks  of  the  Arteries  of  the 
4^.  The  Anerkt  of  die  Foot  and  Toet. 


PIG. 


"THE  Trunks  ai.d  fome  of  the  Ramicatlons 
*   of  the  Arteries  of  an  adult  human  ftnly 
fiU'd  with  Wax,  to  Ihcw  the  Variety  <n  Vbt- 
ture,  and  fiipply  Che  Deftas  dS  die  former 

gure. 

t.  The  Aorta  cat  off  at  die  Bafit  of  the 

HtiTt. 

A.  Tlic  three  femiiunary  Valves  as  they  appear 
when  the  Heart  is  in  Diafiole^  and  hinder  the  Blood 
coming  back  from  the  Arteries  into  the  left  Ven- 
tricle of  the  Heart. 

B.  A  Portion  of  the  Tronk  of  die  Arteria  Fut' 
viDtmlu.  b,  b.  it>  Divifion  before  it  paflis  to  the 
right  and  let  t  Lobes  of  the  Lungs. 

C.  The  defcending  Trunk  of  the  Art*ria  M^i 
na. 

D.  D.  The  internal  Mammary  Artetiea. 

2.  TiiL- Trunk  cf  tlic  Oir(Mi;iiv  ,  cot  off. 

:j.  lihcLkamentmtArterwjuM.  Which  m  the 
Taut  hiAMCmia&$Artmt>fKSy  and  oaoveys  Bio^ 
from  the  PnUnocttdE  Aiteiy  to  the  great  Ar- 
tery. 

4  The  Trunk  of  the  fdhchvUtti  Anexy. 

15.       The  Carotids. 

6.  6.  The  Vertebrals. 

7.  7.  The  Artecies  which  pifi  Vi  di«  lower 
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Patrs  of  the  Face,  Tongue,  adjaanc  Mufclcs  and 
Glands. 

8.  8.  Tlic  Trunks  oF  the  Temporal  Arteries 
arifing  from  the  Carotids,  giving  Brandies  to 
Parotid  Glands  (p.  ^)  and  the  Temples 
C  IC*  IC.  )  &c. 

II.  11.  The  Ocdputal  Arteries. 

t2.  The  Aitniei  of  the  i'Megs,  Cmrgatgmtt 
Sec 

I?.  T3.  The  Contorrions  of  tlie  Carotid  Ar- 
teries, astheypafs  the  pyi  of  ihx  Sk  ifl:  Thcfe 
Trunks  of  the  Carotid  Arteries  in  Dogs  (like 
thofc  I  guels  of  moft  Quidmpeds)  are  very 
much  contorted  before  thry  icich  tlie  Ba/is  c.f 
the  Skull :  On  tilling  thefi;  Vcirds  of  that  Ani- 
mal with  Wax,  I  found  thofc  Branches  offiirw 
which  pafs  to  the  Brain,  firft  clipping  the  hinder 
Parts  of  the  lower  Jaw,  immediately  under  its 
condiloidc  Procclles;  where  th  .fc  Atctics  arc 
leceived  in  two  Sump's  of  that  Bone,  n  hich  .^i- 
snrr'/mayalfobefeen  in  the  ]aw-boiics  of  other 
Quadrupeds,  but  not  in  human  Bodies. 

14.  14.  Thofe  Parts  of  their  Trunks  that  pifs 
by  each  Side  of  the  Tufaia^  whence  divers 
■fmall  Branches' arife,  and  help  to  comprfc  the  Rete 
Mirabile  ;  which  is  more  confpicuou*  in  Qiudru- 
pcds  than  in  hu  man  Bodi  es. 

15.  1^.  The  Contortions  of  the  Vcrtch^al  Art^-- 
ties,  where  we  find  their  Trunks  confiderably  di- 
lated. 

16.  The  vertebral  Arteries,  as  tlicy  afcenj  on 
tlKMeiHSa06hn^)itat:>\viTdi  the  Annukr  pro 
tuberance  6r  Fens  VdroU. 

^»7; '7;  The  communicant  Blanches  of  the 
Vmrt^Mtni  CnvrsJ  Arteries. 

18.  18;  The  Atteties  of  the  Biain  dUphycd. 


ART 
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I  Chiife  to  place  this  Figure  on  the  CdM^  iSSsfM 
*of  one  of  the  Trunks  of  the  Arteries  of  the 
Tma  (  diifeded  from  the  I  cs^  after  Amputation) 
nther  than  the  falIo\virig  DtRicb^  which  I  find 
written  on  the  Ortgutal  tabU  of  this  Scheme  of 
the  Arttnts* 

RtMau  Sa$mut  de  CotMs  Vtmrs  fimgn, 
fmntitur  ut  Carpus  nutriat  bifct  tms. 

Before  I  explain  the  Letters  of  Reference  o^ 
this  third  Figure,  it  will  be  necdbry  to  1^  you 
know  that  Mr.  Stringgr  was  in  his  futy  feventh 
Year  when  this  Artery  was  takca  from  him,  and 
near  tweniy  Years  before  loft  tiic  Ule  of  both  his 
Lsgii  and  in  that  time  he  had  been  fo  pcrfecutetl 
with  Couvuifions  in  fAm,  that  neither  Le^  fta 
free  a  quarter  ot  an  Hour  together,  whcther'flecp- 
ins  or  waking.  At  length  one  of  his  little  Toes 
HKMrtified;  whith  was  taken  off  by  Mr.  CMwygr 
an  expert  Surgeon  of  Salisbxry  ;  not  long  aftel 
more  Iocs  of  the  fame  Foot  foUowcd  the  lik. 
Fatt:  The  Coiivulfions  fbOowtng  that  let? 
ftrpngcrand  quicker  :  That  Part  of  the  1  o  r  next 
the  Toes  hccamc  rumiJ  and  infl.m'd,  the  Tuaiwn 
exteodinft  it  UJf  above  the  Malea&i  •linaous  Ul- 
"Vol  B.**'  of      of  the  MtM^rfai 


.   — 

(Bonet  ;  theExtrcmiryoF  which  Bone  (  wlicncc  the 
Toe*aSt3keno!t  )  lying  bare.  InthisCond.tiouI 
tound  rlie  \dt  Foot  and  Leg  of  this  GsntlgmoH, 
when  [  had  the  Honour  to  wait  on  him,  by  Co.n- 
r/'r  ?^  ^'^'^^  HanotA^able  the  prcieni  E  rlof 
yjjfuhup^  he  Iiv:,,!.  intheNeighbourhoodof  that 
NobLi  Fger  in  \Vtlt/liir«  i  where  I  met  with 
Mr.  Golfmyer  abotre-meiition'd;  and  finding  tlx 
Leg  verydnHy,  the  Ncceaity  of  parting  with  it 
was  too  evtdair  ;  which  Mr.  i^friWr  fudcr'd  witU 
extraordinary  FoitituJc,  Hi  not  To  much  as  ei- 
prcQiiig  the  leaft  Outcry  during  the  Op^nUhtu 
tho  tnc  I'artdid  not  want  the  moft  exquihte  Scale 
ot  feeling  :  On  the  Abfciftion  (wliich  was  about 

ed  bv  me,I  muftconfcf-,,  to  keio  In  tie  Blood  fpout- 
ir.i;  honi  the  Arteries.  The  Stump  being  bountt 
up,  and  committed  to  the  Hands  of  two  or  three 
Servants,  a  Fcfs  Number  not  being  fufficiciuto  h  .li 
\%  by  K'afm'u.-h  nrongconvuiiive  Motions  pur^ 
iued  tiie  Part  oii  the  Qpciation.  J  was  very  dcfi- 
rtus  to  examine  the  ^,H„oF  theamputated  f.ef.. 
having  before  dr'-n  cied  thcCau-c  of  a  Mortitf  i 
tion  of  tnc  Arm  of  ajswa^  Gentlewot»aH,  who  dy  d 
not  long  after  an  Ampatition  of  the  Part,  tho  the 
Uat^em  d  d  not  appear  to  reach  near  the  I'ia  c 
where  the  Abfci.Tlion  was  made  :(;.*..  bslow  the  en- 
diiig  of  the  M«/f:«>'«xD^//<„J„.)  In  wMch  CafsJ 
iouiui  Che  Sides  ot  the  Trunk  of  the  Artery  otVhc 
Armfi)  thicken  d,  thattheUW<tfrof  its  Bar*  was 
cor,tr.:n,J  to  k:,  thin  a  third  Parr,  and  woulj 
farce  aJm.t  a  common  Ptobe  to  pafs  it, 
Hg.  G.  H.  1.  When  I  had  found  the  Ends  of  the 
Arteriesm  the  Teg  alovc-mentiind,  1  cudeavour'd 
to  pafs  ray  Probe  mto  one  of /W  but  meetins 
with  fome  Oppofidoo,  Ifcrpcaed  f  hid  iSffi 

mS^J    a      f  '^"^  ^"^  Valvesoppo- 
PJl'ii'g  0'  ^hc  Probe  that  Way :  bilton  for- 

f"i.5>""i^her.;«.  in  the  rnatu. 
ni  State;  but  the  Sides  of  the  Arten.j  Hrere  eiowti 
or  Stonj;  having  clear'd  t.vo  of^SS 

gu^d       ^""^  '   and   is  here  fi- 

A.  The  upper  Part  of  the  Artery  eat  off  in  the 
Amputation  ot  the  Leg ;  from  A  to  ^ 

I   A  ^^^'"^"^  of  the  Arceiy  dlfleoded  and 

dryd  to  ihew  it!.  Canal.  '  and 

C.  That  I  art  of  the  Trunk  dfthe  ArreiV  which 

wasfo  contraaed  bj^  the  Pdtr.f.ilion  or  Ollifi.^l- 
^on,  that  a  I'robe  would  not  pa&  ic,a,ialj  from 

paJded! ^'^  •P***^  «- 

J\  or  ,r  "  dffificaibns  in  the 

iidts  01  the  Artery. 

F.  P.  Their  Specks  in  the  lower  Parr  of  the 
Artery,  net  ,0  ].r,e  i,  ^  „  ■  p^,^;;^ 
placed  at  greater  D.iianccs.  ' 

ot  'the  A^fer'y^*^  B««**iarairfg  fbm  the  Trunk 

G.  A  Proportion  of  the  Trunk  of  the  Artery 

of  the  Arm  .h  n-c  mciition'd,  ^ 

H.  rtrc  Sdes  of  the  Artery  very  much  thicknd 

t  I  '^P^^^^'^r  of  C.Wi,  wu  10  mudi 
diminilhcd  that  the  Probe 

I.  Would  not  pifi  it, 
bee^tv^^^^f'^  h^vo 

}  but  I  dm  r  rentenrbcr  the  Jikc  h..,  L-ctn  n- 
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km  mtice  of  in  the  Limbs ;  ot  that  fuch  Impe- 
diments in  their  Canals  have  been  found  tlie 
Caufe  of  Mortifications  of  particular  Parrs,  as  in 
the  Inftaiicc  above-mentioned;  tho' I  doubt  nor, 
but  the  like  has  often  Jiappen'd  in  aocd  People, 
dpccially  where  we  find  the  ^rogreft  or  die  Gan- 
grccn  not  vciy  fv,  iff,  and  its  Beginning  from  ho 
external  Caufe  i  the  Confequcnoes  of  which  are 
commonly  fbtmflfiita].  When  the  Aitier!e»  of  one 
T.rg  (or  of  any  other  Limb  )  arc  fo  affc^cJ,  we 
may  well  fufpc^l  ihe  like  in  tboft  of  otliei  Parts ; 
which  probably  happened  in  the  InftMOe  1  now 
mcncloii'j  ;  for  tho'  no  Gangrccn  came  on  the 
Stump,  yet  the  other  Foot  and  Toes  began  to 
moitify  about  fix  Weeks  after  the  Amputation,  as 
did  the  Parts  about  the  Hips,  which  weiecQinpvds'ii 
in  lying  or  llttingbefore  he  expired.  . 


FIG.  4. 

jy  Eprefints  die  Extremities  of  the  tilood  Vcflels, 

as  they  :irr^^'  while  the  Blood  is  pafl[inj» 
them  ia  rlic  Otn-rnium  of  a  live  Dog,  vieiv  d  witli 
a  Micro fcope, 

A,  A,  The  Branches  of  Arteries,  and  B.  B. 
the  Veins  which  aflbciate,  C  C  their  k{fer  Bran- 
ches where  they  pa(s  from  ckIi Other,  and  aie  uni- 
ted at  their  Exuemitict. 


TP  HE  like  appearing  in  the  Mefentery  01  a  Doj 
wtitn  jiving. 
D,  D,  The  Are*  that  are  here  viewed  with  the  j 
Microfcope,  as  they  appear  to  the  naked  Eye. 


F  I  G.  & 


•THE  Trunks  of  the  Vm»  GnM,  with  their 
Branches  diiTt  bv!  ^Vom  an  aJulthuman  Body, 
done  from  the  oriijiudi  Scheme  in  the  Repo/Uorj  of  | 
the  Rcya!  Society. 

A,  A,  TheOnficeof  the  VanaCavat  as  it  ap- 

fears  when  cat  from  the  right  Aoride  of  the 

a>  The  Orifice  of  the  coronary  Vein  of  the 
Heart. 

B,  A,  Tht fi^tmryOiibfcaiS^gTrmkct^l 

Vena  Cava. 


b,  The  J^*maA>3ig»iwb^  in  Bmadmf/Aa§t» 

the  Rib«,  e,  e. 

c,  TliefupcriorlntercoAal  Veins. 

d,  d,  Tlie  internal  mammary  Veins. 

£,  E,  The  right  and  left  lltack  Btanchcn 
F,  F,  The  internal  uguhir  Veins. 
G>  G,  The  external  Jugulars. 

H,  H,  The  Vciiu  whioi  bxitig  Blood  from  the 
lower  law  and  itt  Mnlcka. 

I,  1,  The  Trui^ks  of  the  uilttml  )agidaDcati 
off  at  the  Bafij  ot  the  Skull. 

^  The  Vcuia  of  the  tfymt  aad  JlMa/R- 
num. 

g,  g.  The  Veins  of  the  Thyroid  GUods. 

h,  J  he  Vena  Sacra. 

i,  The  internal  Uiack  Boncfa. 
k,  The  external- 

K,  K,  Tlic  occ;putal  Veins, 

L,  Hie  hght  axillary  Vein* 

M,  Tlie  UphaUdc; 

N,  The  Bali  lick. 

O,  The  Median  Vein. 

F,  HieTrankof  the  Vein*  of  the  Uver. 

<X,  The  Phrenick  Vein  of  the  left  Side* 

R,  The  light  Phrenick  Vein, 

r,  A  Ui^e  Veinfioa  iSw  JeftGMbfii&Mib 

and  Pirt:-;  adriicciu. 

S,  The  lett  emulgcr.t  Vcm. 

T,  The  right  cmulgent,  in  this  Safbjeft  Ttty 
much  lower  than  the  k£^  which  ia  not  u» 
fual. 

V,  V,  The  two  ^permaticTc  Veins. 
X)  X,  Two  commanKaat  Bcanchea  hetwccil 
the  amending  Tnnik  of  die  Vma  CenavaAVma 

Airfgos,  by  wVxch  the  Wind  paflcs  into  the  de- 
Icending  Trunk  of  the  Caaa^  when  we  Uow  into 
the  anendnig  at  A.P.Cdio'the  Tmnkat  A.A. 
and  C.  is  firmly  ryrd  en  tli::  Blow- pipe. 

*  An  uncommon  Branch  between  the  lower 
Trunk  of  the  Vmm  Gmr  and  Ae  left  emulgenc 
Vein. 

yj  A  Vein  which  brings  Blood  from  the  Muf- 
cles  of  tiie  Akiumm  into  the  enexoal  JJiack 
Branch. 

z,  The  Epigaftrick  Vein  of  the  right  Side. 
J,  The  Vena  Sitphena. 

The  xeA  of  the  Branches  here  difplayed  comtoon- 
y         to  much  in  «>rioaa  SubjeiHs.  that  die 

parri  il  ir  1  )c tcriptions  of  them  (  which  none  but 
the  Operator  who  difleSed  them  could  pretend 
to  be  MaAcf  of)  woald  be  perhaps  as  ufeleCs,  as 
tedious  to  repeat:  Wherefore  I  pafstothofe  con- 
iiderable  venous  Trunks  ytbitb  axe  wantii^  in 
thiaJjoSmw. 


F  I  G.  7- 


C  C,  A,  The  fn/Jfmr  or  afcending  Trunk:  fo  I  COrac  of  the  large  Trunks  of  the  Veins  and 


diflinguiflicd  from  the  Motion  of  the  Blood  111 
their  Truiiks,  which  is  contrary  to  their  Poll- 
ti>-n  : 

D,  D,  The  Subclavian  Veins. 

j-  Th  It  Pirt  of  the  left  Subclavian  Vein,  where 
tlie  T/torjc'ck  DuH  enters  it|  and  difiltarges  it  felf 
of  in  Qijie  and  Ljutfha, 


their  Sinui\  wTrhi^i  the  Skull,  with  the  Be- 
'itinings  of  the  internal  Jugular  Veins,  filled  with 
Wax,  and  dried  together  with  the  Ftf/x,  Qfc. 

A,  The  Exciemitf  of  the  J^aicfiRMB  cbe  Qri» 
(la  GaUi. 

a«  Its  bwei  Umbus  that  touched  the  Corpms 
CaB^mm^  a»  k  dhridc*  (be        Henirphere  <^ 

the 
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the  Brain  from  ri\c  lePc ;  where  the  filth  Stmn 
palles,  which  are  here  dricvl  and  difappears. 

B,  B,  The  fccoihl  F.  oc<fs  of  the  Dm  a  Airier, 
which  fopported  the  biiKknnoft  Parts  of  the 
Lobes  of  tl»e  Brain  ,  and  deftiukd  the  Cere- 
he&xmTTom  being  prdi  d  by  thofc  Tai  ts  of  the  Cere- 
bruin. 

C,  A  Portion  of  the  Diura  Mater  leauimtig  to 
l3ie  LongitDdtnal  Snm. 

D,  Dj  Several  Trunks  oF  the  Veins  of  the 
Brain  cut  oif  before  they  enter  the  Lon^itudiiul 

E,  E>  The  LoivJitiiJinnl  Sinns'u 

F,  F,  the  two  bteial  5i 
Gj  The  fourtli  . 

e,  Tl    Vtinsfrom  the  Plexus  CboroiJgs. 

H,  H,  The  Bulbi  or  Diverticuli  at  the  B^in- 
nings  of  the  internal  lugular  Veins. 

I,  The  iotenttl  JORular  Vein** 

K>  K,  TteTtatiks  of  Veins,  which  biiiigBbod 
(nam  the  lower  )tw  and  Punad^nnt. 


FIG.  8. 


H  E  Trunks  oF  the  Vena  forta  diffiaed  and 
difplayed;  d  ne  from  the  Origjuill  Sdieme 
in  the  jitpofitotjo?  the  SfijsiS^euiy* 

A,  A,  TfaeRniicbei  of  ckt  TiMNr  DwM  Imd 
fiom  the  Liver. 

a.  The  Umbilical  Vein. 
1^  The  Splentck  Bnndi. 

C>  C,  The  Mefenterick  Bnndieaidhidi  are  con- 
tinued from  the  Intellines. 

b,  The  Trunk  of  the  Vena  PancreaticOf 
which  xeoeim  Blanche*  alio  lioai  the  Dmmit- 

€|  c>  TbcVemtGa^rka  iixbra  CmnatiaSu- 
fenoTt 

D,  The  Superior  Coronary  Vein  of  the  Sto» 
liuch  of  the  left  Side. 

R  The  inferior  Coronary  BsaiKh  of  the  Sto- 
mch  of  the  tight  Side,  and 

F,  The  fame  Coronary  Vein  of  the  left  Side 
lemovcd  from  their  proper  Situations;  from 
thefe  two  bft  lie  oontituied  llie  Vena  Epiplocia 
ftptriordtuhrai,  and  they^fhe  tl»  with  the  Mt- 

,    G,  The  Vein  call  d  Vai  Brme* 


d,  The  Vena 


H,  The  Vena  Hxuiorrhoidalii  ariluig  From  the 
^Sutmn^  Amu,  in  this  Sub jed  emptying  it  felf 
into  the  left  Mefenterick  Branch ;  hot  in  other 
Bodies  (  and  particularly  in  a  Preparation  of  thele 
Veins,  which  I  have  no  .v  by  me  )  I  find  this  Trunk 
vS^Htamrbnd  Veimcndingin  the  RamtaSple- 

The  Length  of  the  Trunk  of  thb  Hamorrhoid 
Veto,  and  its  Progrefs  under  the  Intepinety  ren- 
it  liable  to  he  comptcfs'd,  and  its  refluent 
Blood  retarded  ;  whence  its  Brancljes  in  the  Inte- 
fiiman  ReSfum  and  Anusy  become  diftended  with 
jEAood,  and  cauft  the  Httntorrboidsi  Cm4  and  A- 
perte;  rohkh  are  FTr  jucnrly  attended  with 
humattom  in  the  Anus  and  Parts  adjacent  ■  which 
Dtfbrders  are  the  more  incident,  not  only  bcc  iufc 
tlveft  Usoonhoid  Veins  (like  (he  reft  of  the  Buii- 


chcs  of  the  Vena  Partd)  arc  without  Vnhes^  ttiA 
the  Blood  !ias  an  afcendlnc;  Progrcfs  in  theuty  as 
alfo  that  the  lon^  Trunk  (  A)  is  not  only  expo  ed 
to  the  Compreflirtns  made  by  the  iHteftm's  in  both 
Scats:  But  ptnicohrly  the  Utmis  in  Women  in 
time  oF  Giflationy  erpecijlly  near  the  Birth,  fj 
comprcfTcs  this  Trunk  y  that  'tis  no  wonder  we 
find  Women  more  afHiAed  with  the  Hemorrboids 
at  that  twi;  tiian  at  any  other.  Nor  are  the 
ffiack  Veins  and  the  I.ymph  -liFt  that  ac  company 
tbeniy  without  being  expofcd  to  the  like  Incum- 
brance in  Women  with  Child,  whence  the  Veins 
of  Legs  and  Thighs  bcco;nc  Viiricofey  and  thofc 
Limbs  are  fo  fkvjueiuly  fvvoln ,  whicii  in  a  btc 
Indance  1  was  acquainted  with,  when  the  Inta- 
mefcence  proved  fo  great,  th  u  at  Length  tlie  Ab- 
dominal Teguments  u  crc  vaUly  cxtei^ded ;  but 
the  Gt^nil ^oj)ian  rrcovcrcd  (  beyond  the  ExpedU- 
tion  of  fouie)  on  the  happy  Delivaij  of  two  Lirg« 
Chifdrm. 

ARTHROSIS,  or  Artlcnlition  ;  aniongft  the 
Writers  of  Anatomy  is  divided  intoT  i )  DiartbtV" 
/is  or  De-articulation,  which  is  a  more  looft  Arti- 
culation of  the  Bones  where  there  is  a  nianifcft 
natural  Motion  of  one  iJone  on  the  other  j  in 
which  it  differs  from  the  ra^jyiMffircjlErorCo- 
artijulauanj  which  is  a  much  clofcr  Jun -^ure,  and 
wlicre  there  is  no  fudl  natural  apparent  Motion  of 
one  joint  On  the  oAer.  C^J  Gin^fytiusy  where 
each  Bone  receives  into  ixi  Sinus  the  Ptoc  ffus  of  the 
other  ;  as  in  the  Articulation  of  the  Ulna^  Tibia^ 
Hi  If.',  r J ,  £^  Olla  yemorum. 

ARYTitNOlD^tUS  Afiwr,  is  a  Mn'^  v  hich 
funsoti  the  Smftce  of  the  Aryhmeiius  M/j^r^  ari- 
I  fir-p  r  i-in  that  Part  of  one  of  rho  Cart  iiti^infs  Ary-  ' 
UntiUif  next  tlwCricoides  on  one  Side,  and  tcrmi'* 
nating  in  that  Part  of  the  other  ArjttHoiJeatCa^ 
tilit^Cy  which  farthcfl  from  the  Cricoides  on  the 
other  Side,  its  Ule  is  to  allift  tlic  other  Mulcieof 
this  Name  in  its  Adion,  which  is  much  ftreflgthen'd 
by  this  manifcft  DcculTitinn  of  t'le  Fibres. 

ASAPHATUM,  is  a  hM\l  ol  hnpelij^o^  Serpigo^ 
or  running  Itch. 

ASHLAR,  is  the  Work-Mehs  Term  for  com- 
mon or  free  Stone,  as  it  ctfmcs  out  of  the  Qiiat- 

ASPECT  Doubky  is  a  Term  in  pauiting,  as'd 
for  a  lingle  Figure  reprefenting  two  or  more  diffe- 
rent Ohicfls ;  which  is  caufca  cither  by  a  Change 
of  tlie  Pofuion  of  the  Eye,  or  by  angular  Glaflcs, 

ASSEMBLY,  in  the  Military  Art,  is  the  fecond  . 
Beat  of  a  Drum  before  a  March  j  on  hearing  this| 
the  Soldiers  ftrike  their  Tents,  and  roll  them  up  ; 
and  rl'fii  flind  ?  >  rheir  Arras.   The  third  beat-  ' 
ing  IS  ^^ailca  tlic  Alarcby  as  the  firft  is  called  the 
Central. 

ASSISA  me^ytai  was  a  more  foiemn  Trial  by  a 
jury  oF  12  or  more  Knights,  to  give  their  VerdiS 

in  a  Cmfc  profe-nted  per  BrevJ  de  RiRo  ;  i.  e; 
where  tlie  Difpute  lies  not  about  the  bare  Polfcih- 
on,  but  of  the  Right  and  Fropirtyi  in  this  diftin- 
guillied  from  the  A//tf'^  parva  or  wm^r,  -vhcrc  the 
Qucftion  is  only  of  PolTctrion.  in  which  the  Jury 
were  1 2  orffinary  Legal  or  Freemen  retumVf  by 
the  Sheriff. 

ASS1S.£  JuiUtiuniy  is  tlie  Judgment  of  th^ 
Court  given  againft  the  Flainciff    Defendant- fbc 

Default. 

ASTRO  LABEj  this  Plamfphere  eonfidendas  * 

ProKclion  of  the  S-'irr.;  i,  of  two  Kinds.  Th* 

ficft  is  a  Pxoic£boa  of  the  Sphere  on  the  fhM  <R 
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the  EquinoAial  in  tbe  Stereognphick  Way,  the .  the  Sphere  on  the  Plane  of  Ae  oppofite  Meiiditn. 
Eye  being  fuppofed  to  be  placed  in  the  Pole  ot"  the  I  ASTRONOMICAL  Hours  ^  are  (lich  as  are 
'World.  The  other  /Iftrolabe  is  of  Gmima  Fri-  I  accounted  from  the  Noon  of  one  lutuial  Day^  oc 
fyts  i  which  fuppofes  the  Eye  in  the  Point  of  the  !  as  (bme  wiD  have  it  Eram  Midnight^  to  the  Nooit 
inttqeaiooof  cbeEqaaiioK«ndUoiizioO|piDje^     \  ot  Midnight  of  the  not  mtonl  Da j. 


The.  • 
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TbeVfisof  the  Astronomical  Tabi.  es,  in 
the  Cakukfim  of  EcUf/es,  &c*. 


"DEfore  i  fbtw  yoa  Method  of  die  Calcoia- 
rioii  of  the  txi€t  Time  of  the  Bdipfei  of  the 
Son  and  Moon,  it  will  be  proper  to  premifc  theft 
Obl'ervBti^  by  way  of  temaata  j  as  Mr.  IVbififfit 
huh  done mhhT^£U&:j1^h9mm, 

1.  Tliat  there  is  tliis  grcar  Difference  between  an 
Eclipfe  of  the  Sun  and  of  the  Moon;  That  a  Lunar 
EdipTe  IS  the  famf  erdirdfy  from  what  But  of  the 
Eirth  fbcvcr  it  be  look'd  upon,  and  doth  not  receive 
any  Alteration  from  the  divers  Pofition  oF  Places 
on  the  Surface  of  the  Earth ;  for  where  there  is  a 
tlmI  I.ofbor  Deprivation  of  Light,  'tis  all  one  if  yoiT 
look  upon  it  from  the  Equator,  oi  from  the  Poles  • 
for  the  Beguining,  End,  and  Qiiantity  of  the 
Eclipfff  of  t!;:  jNjr^nn  depends  on  real  Caufcs,  and 
jiot  only  oji  tlic  uiiierent  Pofition  of  the  Obkrver, 
£ur  in  the  Sun  the  Caii;  is  quire  othcrwift :  A  So- 
lar Eclipfe  i^  not  any  real  Deprivation  or  Lofs  of 
light  in  him ;  'tis  only  a  local  Interruption  of  the 
Sun's  Light  to  fomc  particular  Place%  occalloned 
}?y  the  Intcrpofition  of  the  Moona  3ody.  Fox  in 
fuch  Part$  or  the  Earth  as  havie  the  Geiitie  of  the 
Moon's  Body  interpofcd  between  them,  and  the 
Centre  of  the  Son^  tliere  may  be  had  a  Total  Solar 
Eclipfe;  whcieas  in  Regions  lying  at  fiime  Di- 
flancc  lide-ways  from  tlir  -::  ,  ilie  Pxlipfe  may 
fee  only  Fartiali  and  if  titcy  lye  very  xemotc,  they 
loay  not  fee  the  Sun  edipled  at  all.  And  theie- 
fore  Lunar  Eclipfes  are  of  the  greatcft  Ufc  in  the 
finding  the  Longitude  of  Places,  the  Obfcrvation 
of  th&  of  the  Sun  beinc  ufeleHs  for  that  Purp oft. 

2.  Thrrr  -i.rc,  tJiiiverfally  confidered,  more  SfSi/tfr 
th?.n  Lunar  Kclipfes,  but  there  are  more  of 
xYitMmn  111  any  one  particular  Place;  for  fince 
the  Earih's  Bisk  is  much  i^rcater  than  the  Disk  of 
its  Shadow  feen  at  the  Moon,  ic  mud  needs  be 
that  the  BmttuAra  of  th&  Moon  Ihall  fall  oftner 
into  the  broader  Disk  of  the  Earth  while  the  Sun 
is  echpftd,  than  the  narrower  Moon  ca{i  into  the 
kurrower  Disk  of  the  Earth's  Sliadow  while  flie  is 
cdipfed.  But  fince  the  Eclipfes  gf  the  Moon  will 
be  aB  ob(enmlik  ui  thelaine  Place,  as  often  as  llic 
is  never  fo  little  above  the  Horizon  of  that 
FJace;  whereas  fuch  of  the  bun  only  will  he  vir 
fible  any  where,  as  happen  when  the  Moon  is  in- 
tcrporeJ  between  that  particular  Place  and  the 
Sujt:  Tis  ealiiy  feen,  that  in  patttcuiai  Pla<3Bsl«- 
MOr  Eclipfts  mull  be  moA  ficqocQt. 

: .  Total  Eclipfes  of  the  Sun  are  very  rare  ;  fo 
that  if  you  conlider  them  with  regard  to  any  parti- 
cular Place,  yoa  will  hardly  have  above  two  or 
tlirce  in  Compafs  of  an  hundred  Years.  The 
Rcalbii  cP  which  is,  that  the  Vertex  or  Point  of 
the  Conical  Shadow  of  the  Moon's  Body  doth 
fall  beyoijJ  ti  c  Earth's  Sulfate,  and  fcunetimrs 
doth  not  cjuitc  reach  it:  Nor  is  that  Itrange, 
when  we  take  notice,  that  the  Moon's  apparent 
Diameter  doth  fo  little  exceed  that  of  tlie  Sun, 
it  can't  totally  cover  or  obfture  it,  but  only  in 
"     very  Rai^  Total|  «iid  Geniral  fi^li^es; 


nor  in  every  Gentnl  oneneitherj  for  if  no  Eclipfe 
happen  when  the  Sun  k  in  his  terig4VM/i,  and  the 
Moon  in  her  Apc^tiim,  the  apparent  Diamcrei  of 
the  Sun  will  exceed  the  Lunac  one  j  and  ib  the 
Ediofe  wil>  aopear  tnndar,  or  die  .Shadow  of 
the  Moon  will  be  euwinxaed  with  a  R|iiv  of  XJght 
aU  round  about  it. 

4.  The  Moon  is  never  eclipfed  by  the  very  Sha- 
dow of  the  Earth  it  fclf,  but  only  by  that  of  the 
Earth's  Atmofplicre.  This  was  a  Fropol|tion  per- 
feaiy  unknown  t<r  the  AiKients,  bat  it  fuScicntljr 
r^pparent  and  manifift  firom  the  Gonfi^ratign  1^ 
ivefra^lion. 

For  thole  Rays  of  Light  which  are  next  the 
Earth  enter  into  its  Atmofphcrc,  and  then  go  ouc 
of  IE  again:  But  while  they  do  thus  pais  out  ot 
a  Rarer  Medittm  into  a  Venfer^  they  muft  by  the 
known  Laws  of  Refradion  tend  tonaids  the  Per- 
pendicohr;  nor  can  it  be  otherwifc  when  they 
go  out  of  the  Atmofphere  again,  for  then  they 
AvUl  recede  from  the  Perpaidicular  ^  and  as  well 
in  the  farmer  Cafe  as  in  the  latter,  the  Pcrpei  dif 
cular  being  changed,  they  are  inclinetl  the  fam« 
wayi  that  is,  towards  the  Axis,  AjxI  from  this 
doaUe  Rcfraftion,  when  bronght  to  Oilculation 
it  apperirs  t^  iir  thofc  Rays  of  the  Su;',  which  pai^ 
near  tire  Earth,  are  fo  infisBed^  as  to  concur  in  a 
Point  long  before  they  teach  to  bb^mce  the 
Moon  is  placed  at. 

5.  In  Lunar  Eclipfes,  the  Conlideration  of  Fa* 
raSaxes  and  Ke fractions  hath  no  Place ;  but  IniSN 
/ar  ones,  tho' there  be  not  much  regard  had  r  rhe 
lattery  there  muft  be  the  greateft  to  the  fanner. 
The  Reafon  whereof  is,  that  with  regard  to 
Refraftion  and  Parallax,  tlie  Shadow  of  the 
Earth,  in  the  fame  Place  of  the  Lunir  Tranlit,  it 
afle^ied  after  the  fame  manner  at  the  Moon  her 
ftlf  would  be  in  palling  thro'  it,  and  fo  produces 
iK>  Difference  in  the  Calculation.  And  in  like 
manner  in  Solar  Eclipfts,  the  Refradion  of  ettbcc 
the  Solac  or  Lunar  Light,  at  the  Dsnie  Elevation 
above  the  Earth's  Horizon,  is  ftill  one  and  the 
fame  J  (as  by  late  Obfervation  hath  been  afcer- 
tained )  at  if  both  Lumiiuri^  bad  been  at  the 
(ameDHfaincefiomtlieEutb.  *      ^  " 

But  with  rcfpeA  to  the  ParaDax,  the  Cafe  is  to 
be  deemed  far  otherwift :  The  Sun's  Parallax^ 
whether  .Horizontal,  or  in  any  Degree  of  Attl* 
tude,  bcin^  much  lefs  than  that  pf  the  Moon  ; 
and  therefore  muA  be  accurately  con&lercd  in  thf 
Calcidatioji  of  Solar  Eclipfes. 

6.  The  middle  Time  of  Eclip'cs  is  not  the 
very  Moment  of  the  Full  or  New  Moon,  bu:  in 
or  near  that  PUce,  where  a  Perpendicular  Jet  fall 
fiom  ihc  Qntre  of  ^the  Sun,  or  of  the  Shadow  of 
the  Earth  to  the  Lunar  Orbit,  doth  interftit  ir. 
For  fitKe  the  Direction  of  the  Lunar  Orbit  is  di-' 
verft  from  the  Direfiion  of  the  Ecliptick,  making 
with  it  an  Angle  o(  at  lead  five  Degrees;  and  at- 

fo  $iiMiliec»kaTjiM«f  tbcChllmi^ 
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fij  By  Confcnt  of  all  Anronbmen,  oSIerved  to 
be  in  a  Plane,  noc  Normal  to  the  Moon's  Orbir, 
'  but  to  the  Ecliptick,  the  neareft  Approacli  of  the 
Centres,  which  is  the  very  middle  Moment  of  the 
Bclipfc,  can't  happen  in  the  exaft  New  or  Full 
^oon ;  but,  a  before  or  after,  accordijjg 
tO  'the  Moens  Latitude,  and  the  Pofition  of 
the  Nodes,  and  in  a  Plane  NoKmaJ  po  the 
Plane  of  the  Lunai  Orbit,  and  not  to  tbar  of  Ac 
Ediptick. 

7.  The  Inveftigfition  and  Calcoktion  of  Solar 
more  dUKciilc  dnn  diat  oF  the 
Lunar  ones,  becaufc  the  Parallaxes  of  the  Sun  and 
Moon  are  fo  very,  different  j  and  alio  tha)C  in  the 
Hme  of  a  Sotar  EcUpft,'  according  at 'the  Alti- 
tude of  the  Luminaries  above  the  Horizon  is 

Sreatcr  or  Icfs,  they  are  Tcry  much  changed ;  and 
uring  all  the  Time  of  the  Eclipft,  arc  mutable 
and  varijblc.  Belitics  the  divers  Pofitions  of  the 
Ecliptick  in  diflcrcnt  Horizons,  whether  you  con- 
sider the  Places  of  the  Luminaries,  as  to  Latitude 
or  Longitude,  jdo  every  whcie  occafion  no  final! 
InequaTities.  , 

Thefe  Thines  prcmilcd,  I  proceed  to  the  Cal- 
culation of  Eclipfei.  bninning  with  thoft  of  the 
Moon.  And  the  Sih  Work  is.  To  fiidtbe  Tum 
of  the  tn$m  and  tnuSjiggjutB  Which  is  done 
•  thus:     .  A  • 

I.  Ont'  of  the  TabTe  of  the  mean'  Motiont  of 
the  Moon  from  the  Snn,  (  which  you  will  find 
amot>gft  the  other  AHronomicai  Tables  in  this 
Vol.)  write  down  tlie  proper  Numbers  for  their 
Time  fought,  from  the  Columns  of  the  Radical 
Year,  the  Intermediate  Year,  Month,  fffc.  and 
^en  add  them  all  into  one  Sum,  which  yam  fub- 
traft  fiom  an  entire  Circle  or  12  Signs;  and  the 
remauiing  Numbers,  cither _hv  themlclves,  if  you 
feck  the  Conjunction,  or  with  the  Addition  of  a 
Semicircle  (or  fix  Si^ns)  if  yoa  defire  the  Time 
of  the  Oppofition,  being  turned  into  Time,  will 
give  the  cxaft  middle  Moment  of  the  Conjunction 
CK  Oppofition  Ibught,  Tlut  is,  if  you  6rft  fub- 
dod  that  Nanber  which'  is  next  kfi  than  the 
given  Number,  and  which  is  to  be  taken  out  of 
the  Table  of  the  meaii  Motions  proper  for  Dav^ 
out  of  the  faid  given  Number,  and  then  leek  ror 
the  Rcmaii  dtr  m  the  fame  Table  for  the  f&urs^ 
and  fubtract  the  Number  there  next  lefsout  of  it, 
repeating  the  fame  Pr<xcfs  alfo  for  Minutes^  Se- 
conds, Then  will  the  Day,  with  its  annexed 
Hours,  Minutes,  Seconds,  ^c.  of  the  mean  Time 
of  the  Syzyey  fought,  bie  rooft  accurately  deter- 
mined. Unlefs  indeed  it  be  Leap- Year ;  for  that 
the  Day  next  Ufs  than  it,  with  its  proper  Minutes, 
Seconds,  ^c.  will  be  the  exaATiiBeof  dtcCon- 
Jnn&ion  or  Oppofition  required. 

And  Inting  thus  got  the  equable  or  mtm  Time 
f>f  the  mean  Syzv^ies,  both  the  midillL'  and  true 
Tune  of  the  tiue  Syzygics  t^xj  be  thus  found. 

3.  The  next  Work  is  to  find  the  Sctn's  Longi- 
tude, or  his  true  Place  in  the  Ediptick  tat  Uie 
Time  given.    Which  is  done  thus: 

Seek  the  Time  given  in  the  left  Hand  Column 
oF  the  Table  of  the  Earth's  mean  Motions,  and 
that  not  only  for  the  Radical,  but  alfo  for  the  In- 
termediate Years,  with  the  Month,  Day,  Hour, 
Minute  and  Second:  Write  aU  tlieic  down  in 
tti^T  Older,  Vvtth  the  Tsbolar  Numbers  cbnef^nd- 
ing  to  rlicm  (whi:h  arc  called  the  mean  Motion  of 
the  Earth  and  of  the  Perihelion)  in  a  double 
Ofde^     dUt  yoa  may  prcTette  diflin£ttf^  not 


only  the  Signs,  but  aHoffieDraecs  and'Miiiiifd, 

and  even  the  Seconds,  is  they  Inall  occur. 

Then  add  into  one  Suo)>  all  the  mean  Motions 
of  the  Earth,  of  the  Radix,  of  the  Intermediate 
Years,  of  the  Month,  Day,  Hour,  Minute  and 
Second,  in  order  to  obtain  the  Earth's  mean 
Place,  (or  Son'ii  if  reckon 'd  in  direfUy  oppolitc 
^^ts  of  the  Ediptick.)  Then  add  the  mean  Mo- 
lioMof  the  Perihelion  (taken  from  both  the  Ta- 
bles) afier  the  (kme  manner  iwether,  that  iti 
iniMo  Haeo  alfo  may  be  badT  foe  the  Tine 
given.  • 

Next,  fubdufl  the  Placf  or  LorgituJ^  of  the  * 
Perihelion  before  found,  from  the  liaxtb's  tnem 
Bace,  and  the  Remainder  will  be  iHaiB  E^th** 
wfon  Anotnaly ;  which  is  die  Bafis  and  Fouidalioa 
ot  all  the  fucceeding  Operations. 

Then  you  may  next  gain  the  Coe^jiiate  Arumaff 
of  the  Earth,  or  the  true  Place  of  tlie  Earth, 
with  regard  to  the  Centre  of  the  Sun  :  Tlius,  from 
the  TabU  of  the  Equations  of  the  Earth  s  Ori^ity 
in  which  the  DifTercnce  between  the  True  and 
MfOH  Motions  (Sf  the  Earth  are  always  given, 
"eck  the  mi4M$  Anoniah  of  the  Earth  above  found, 
on  the  Left  Hand,  if  it  be  within  the  firft  its 
Signs ;  but  on  the  Right,  if  it  be  in  the  fix  htter 
Signs;  and  find  by  the  Rule  of  Proportion,  the 
Quantity  of  the  Equation  anfwcrins  thereunto;  • 
that  not  only  tmit  which  the  Table  sives  an 
whole  Degrees,  bur  alfo  what  corrcfponJs  to  the 
Miuutcs  and  Secojxls  of  the  mean  Ammalj^  as  bv 
the  Rule  of  Three  'tis  eaty  to  do:  Then  will  tfaiv 
entire  Equation,  deduced  in  the  former  fix  Signs 
from  the  mean  Motion  of  the  Earth,  and  added 
to  it  in  the  latter  fix,  give  the  Earth's  tme  Placej 
and  that  moA  cxaftly,  if  the  Time  at  firA  given 
were  the  mean  time :  But  if,  as  it  is  moft  ufuaj, 
it  \vere  the  Vulgar  and  Apparent,  the  Numbtip 
found  as  above,  muft  be  coire£ked  by  the  Pqwitiqn 
of  Time:  Thus, 

Confult  the  firfi  Table  of  the  Equation  of  tha 
apparent  Time^  (or  tlutt  which  is  made  for  the 
Ediptick  Figure  of  the  Earth's  Orint  among  thele 
Tables,  N'i.)  and  there  fcek  the  Earth's  mean 
Anomaly,  either  in  the  riglit  or  left  iiand  Co- 
himn,  (Rs;above  fliewn^  am  write  down  diene* 
the  corrcfponding  Tempwari  Equation^  either  to 
be  added  or  fubdufted  according  as  is  there  dircft-  . 
ed :  Next  go  to  the  latter  Table  of  Equation^  ox 
that  which  depends  on  the  Incliiiation  of  the  E- 
quator  and  Ecliptick,  and  cntrin^  the  Sun's  Place 
in  the  Eoliptick,  either  at  the  lop  or  Bottom | 
againA  it,  you  liave  that  proper  Equatron,  etthet 
to  be  added  or«(ubtraAed  as  occafion  reqoiies. 
And  thus  having  gotten  thele  two  Equations,  if 
they  arc  both  to  be  aidedi  or  hotb  fubtr^ed^  the 
afafblote  Eqation  will  be  their  5Mr;  bait'  if  they 
are  diffcrenr,  it  will  be  rheir  Difference:  And  this 
abfoiute  Equation  will  help  us  to  inveAigate  the 
Sun's  Phoe  at  any  etven  apparent  Tinie,  tW  at 
prcfent  it  is  done  only  as  to  the  middleTtw.  For 
if  out  of  the  Table  of  the  Earth's  Horary  Motion. 
accounted  witli  rcfpeil  to  the  mean  Artomaly^  yoa 
find  (by  the  Rule  cf  Proportion )  the  Earth's  Mo- 
tion corrcfponding  to  this  abfoiute  Equation^  and 
add  it  to,  or  fubtraS  it  from,  as  occafion  reqaiici 
from  the  Sun  s  true  Place  before  found ;  what  re> 
fulrs,  win  be  the  Sdn's  correct  Place  in  the  Edip* 
t  ck  for  the  Time  ghrcn.  An  Exampla  hum 
ail  this  {lain.  , 
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SoDDofe  vou  would  have  the  Sun  s  Place  in  the  I  \  tar,  and  the  Month  given  OSober  u  at  a  d 


Bdiptick  for  OBober  25.  at  one  Hoor,  five  Mi 
nutes,  and  thirty  Seconds  Aftemooo^  in  ihe  Year 

of  Cbiift  ibiS  pal^. 

Upte  I .  Tliat  the  Zaibe'sOtdie  mean  Motions  in 
F/<wwj?k4^s  Tables,  arc  acconimodated  to  the  Me- 
of  London^  and  deduced  from  the  Noon  of 
Ac  1)917  immc4iately  pieoeding  the  Kabnds  of 
and  therefore,  every  Le^p-Ycai,  a  Day 
aiuit  be  added  to  tive.  Time  given ;  uid  fince  die 
Y«ac  befiiK  w  in  this  Qiwakm  was  Lespr 


ftancc  from  February^  (and  it  will  be  the  fame  in 
all  Months  after  the  iail  of  Fsbruarj  J  you  mail 
reckon  the  Time,  not  the  2^th  but  the  26th  of 
OSober.  Look  then  iiuo  the  Tabic  of  tlic  Earth's 
mean  Motions  for  the  Year  1661*  (which  is  the 
next  preceding  Ra£x)  where  yoa  find  the  Sun's 
Place  to  be  9  Signs,  20  Dop/ccs,  a  "5  Minutes,  and 
^  Seconds,  and  the  Feribslton  to  be  7°.  6\  V^*^ 
Make  a  fitcle  Table,  and  wxiw  all  iSunp  down 
thus: 


What  is  the  Sun's  Place  0£?.  2^.  i.  V  P- °^ 
In  the  apparent  Time  A.D»  1 66%  f 


5. 


1661 » 

7' 

Hoar  I. 

Min.  5. 
Seconds  :;o. 


Sun's  Motion.  Peiihelions  Motion. 


9  20  2<  4^  9    6  95  o 

II    29   10  48  5  10 

41 


9   H  4* 

at  28 

12 

I 


42 


Sum  of  all,  and  die  PIicb  of  the  fto- 
liheiion. 


Sum  of  aH         14   29  41 
Deduft  24.  ^  ^  Ciicles. 

Remains  7   i±  -  29  45  For  the  Suii*«  mean  Motion. 
.  Dedntt  ]    6  41   :|i  fiei(«  Uie  PJaCtf  of  the  FteibeUfMU 

^^^^^^^^^^^^^^^^^^^^^  .1  ^ 

Renaina  4    7  48  14  yilaai^hiSutimmAmm^ 

Aninfrom  7    14   29  45  The  mean  Motion, 
fifadnft  I   93    I  TiMfbperEqnitiaii  found  as  abofe; 

XjeBnins  7  12  57  44  .The  Son's  Piatt. 
Siifat9Aag»in  40  TliepiopoRioinbfcFailsto:befiibtiaadl,asahov«IbnM. 

Remains    7   ts   57  04  Faor^Suni^csonediBd  Place. 

And  thus  nuy  the  Sun's  Place  be  truly  cakulated  for  any  Time  aiE|||i'd, 


To  find  the  Moon's  true  Place  in  the  Heavens. 


Fl  order  by  thelc  Tables  to  cakubte  truly  the 
Phux  of  the  Moon,  which  is  nrnch  more  in* 

tricate  and  troublefome  ['.m  the  former;  it  will 
be  piDper  previoufly  to  remember  the(e  PWicoian 
tb(Hit  her  Motbn. 

1.  That  her  very  mean  Motion  it  fclf  i ,  fiibjeil 
to  fome  Variation  ^  and  according  to  the  various 
^ftanoe  of  the  Eaidi  from  die-San,  which  is  cal- 
led its  Anomaly, (and  belongs  to  rl;c  Moon  as  well 
as  the  Hanh)  is  fomerimes  compieatcd  quicker  and 
Jbmettmcs  flower :  So  that  her  middle  menftruai 
Motion  is  a  little  fwiftcr  in  the  Afb^^  and  a 
little  Uower  in  the  Fertbelia. 

2.  Beiidcs,  the  Motious  of  the  Moon  her  fcif 
and  of  the  Apogdiim^  (fu.-h  as  wc  had  in  the  Sun) 
here  is  to  be  coiiiidered  peculiarly,  the  Retrograde 
Motion  of  the  Nodes  of  the  Lunar  Orbit ;  and 
this  Motion  is  to  be  addsd,  where  the  former 
Motions  were  to  be  fubtratied  from  the  Place  of 
theXAli«i  9Xidmst  tmrtS, 


^.  The  very  Motion  it  felf  of  thefe  Nodes  Is 
utu^blg;  ib  that  accorduig  to  the  different  Pofi- 
tion  of  the  Line  of  the  Nodes  of  the  Moon  s  Cir- 
bic  widi  r^ard  to  the  Sun,  the  Quantity  of  its 
Velocity  is  various  and  ma»d)le,  and  theiefoie 
this  Inequality  muA  be  «9iMir«i  before  dMCsloili^ 
tion  can  go  on  well. 

4.  The  Ecoentriciry  of  the  Moons  Oilit  b 
fub)c£l  to  the  grearell  Inequality;  for  in  the  fame 
Pofition  of  the  monthly  Lututton,  when  the  Lima 
Apfidim  is  in  tlieSyzygies,  the  Eccentricity  is  much 
greater  than  when  'tis  in  the  Quadratures:  Foe 
the  Moon  dotli  not  revolve  in  an  Biiipfc)  whofe 
Figure  is  given  in  Specie,  but  in  one  perpetually 
chanetnp,  ar.d  ivhofe  Form  is  mu:}i  more  ohhrnf 
in  tlie  byzygies  than  in  the  Quadratures,  when  lUc 
comes  nearer  tn  a  circular  Figure  :  And  this  Ioe« 
quality  or  rontinual  Variation  of  licr  Exccntri- 
city,  and  whi^h  can  fi:arcc  be  acairatcly  deter* 

mined, 
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mined,  ean&ti  very  omfidetabte  DUScolty  in  La- 

nax  Calcufaiions. 

5.  The  Motion  of  the  Ap^is  is  as  unequal,  if  not 
moiC  (b,  than  tbac  of  the  ExcentricUy ;  fotnetimes 
Scition^iy,  fomeunes  PiogROive,  siid  Ibmecimes 

Retrograde. 

6.  Tlic  Moon  in  every  Month  moves  faflcr  in 
the  5yzvp'<-<^,  than  (he  doth  in  her  Quadratures  j 
and  thi^  Varution  aiio  mud  be  equated^  before 
the  Calculation  of  the  Moon's  Motiooa  can  fiic- 
cced  well. 

7.  The  Angle  oF  Irdiration  of  tlie  ThiK  oFher 
Orbit  to  that  of  the  Ecliptick  is  alfo  continually 
changing;  and  this  too  tnufi  be  brought  to  an  t- 
qoatton,  rcfeie  die  Place  of  thit  every  vtny  varia- 
ble Planet  can  be  cxaflly  calculated.  Steiu/fiuc 
Nevttorii  Theotj  of  th«  Moon^  i»  Vol.  I. 

The'c  Things  ming  premifeJ,  let  us  attempt  to 
calculate  the  Moon's  true  Plact in  tbt  Huhum  for 
an)  given  MowetU  of  Tiwe, 

1.  Fif{\y  theiiiini  true  Plac«i  his  ititiM  AHma- 
b-th  thr  proper  I'ar:'^  cF  their  correfponding 

jbquatioi),  and  the  Abjliuir  F jnation  thence  ari- 
fing,  muft  be  found  by  the  Met;  odabovedefcribed, 
without  which  the  Lunar  Calculations  will  not  be 
cxafi:  For  the  Lunar  Inequalities  depend  chief. 
Jy  upon  the  Sun's  Place ;  and  without  his 
mean  Anomaiyy  the  mean  Mittiam  of  the  Moon, 
and  her  ottieT  compound  and  incgolar  Motions, 
cannot  be  adjuAcd.  And  indeed  unlcfs  both 
thele  are  had,  the  abfolute  Equation  of  Time 
cm't  be  obraitted;  which  yet  ii  fb  very  neceHary 
to  be  known,  that  nothing  can  1-c  done  v,  ithout 
it:  For  the^n'<r«  apparent  Tirf^e  muft  firft,  by 
Means  of  Ihia  Equation,  be  reduced  to  the  tnean 
Time ;  the  fr'.^n  Mo::ons  in  the  Tabks  bctnc;  a^-- 
COmmodatcd  to  ihar^  a::.l  itoc  to  the  apparent 

Time. 

2.  From  the  Tables  of  the  mean  Motions  of 
the  Moon,  of  the  Apogee,  and  of  the  Node,  take 
out  the  mean  Place  of  the  RaJixei  in  their  (cvcral 
CkUoroiH;  and  then  from  the  foUowina  Tables, 
write  ont  alfb  t}ie  mean  Matiom  of  the  Moon  and 
of  the  Apngcc,  for  the  proper  Yea  15  cbpfed  from 
the  Radix,  and  of  the  Monib>  D^,  Houij  Mi- 
tiute  and  Second,  placing  them  in  Order,  in  two 
Columns  (one  for  the  Moon,  another  for  the 
Apogte  J  and  adding  them  up  leverally  into  one 
Sum,  as.  you  (ee  in  the  Enmple  annexed  to  thele 
Direil'ons.    By  which  means  you  will  gain  the 
mean  hhrca  of  both  the  Moon  and  the  Apogee  for 
the  vmm  'tiimgkmn.    i c  was  faid  befor^  Oltthe 
Radical  flace  not  only  of  the  Monn  and  Apogee, 
but  alfo  of  the  Node,  was  to  be  placed  m  the  tirft 
Scries ;  but  in  the  others,  the  intermediate  mean 
Motiona  of  the  Node  were  de%nedJy  omitted : 
Per  ahho*  thole  intermediate  mean  Motions,  an- 
fwciing  to  theYcar's  difian  c  fr  :rL  *lic  Radical,  and 
to  the  Month,  ^^}*s  Houn  and  Minutes,  are  to 
to  lie  taken  oat  aa  itaa  done  in  the  reft ;  and  more- 
ever  to  be  collcScd  into  one  Sum,  as  well  as  the 
Kadical  ones;  yet  becaufe  the  Motion  of  the 
Nodes  (  contrary  to  all  the  reO )  is  always  Xsfrv 
grail:,  the  intermr  !iire  Numbers  arc  to  be  fub- 
du9ed  from,  not  added  to  the  Radical,  in  order 
by  the  Difference  to  find  the  true  Place  of  the  af- 
cending  Node  at  the  Time  given.    And  having 
thus  gotten  the  mean  Places  of  the  Moon,  Apogee 
and  Node,  the  next  Work  b. 

To  find  cheir  <nw  Places.  In  oidet  to  which, 
Jet  the  Naoiben  uttwectng  totlie  Sutfs  mtan  Ano^ 


maly  befiire  foand,  be  taken  oat  of  the  Tablft  of 

the  Phyfical  Farts,  to  be  added  to,  or  t.ih^n  frmt 
th-:  Mwn's  mean  Motion  ^  and  if  tlie  Anomaly  be^ 
lefs  by  fix  Signs  than  the  mean  Motion  of  the 
Moon,  let  tliofe  Numbers  be  added  to;  hut  it 
be  greater  by  iix  Signs,  let  them  be  fubtraded  ffom^ 
the  mean  Motion  of  the  Moon,  and  dien  jOa' 
will  gain  her  correB  nr'iin  Motion, 

To  gain  the  true  I  kce  ut  the  Apogee,  fubtraA 
its  mean  Motion  or  Place  from  the  SunV  true 
Place  the  Remainder  mil  be  what  they  call  the 
Aamtai  Atgument  .*  Which  thus  found,  you  muft 
take  aat  cXlbeTahUof  the  Fjuatim  of  the  Moon's 
Apqgett  Sec,  the  E^iatton  coriefponding  to  this 
amml  AifKiment;  and  din  either  added  to,  or 
fubtraded  rrom  (according  as  the  Tab'c  Ji  tth) 
the  middle  Flace  of  the  Apogee  will,  by  the  Sum 
or  Difference  accoidingly,  give  the  into  one  fyt 
the  Time  given. 

4.  Out  of  the  fame  Table  take  the  Excentri- 
city  of  the  Moon's  Orbit  for  the  Time  given;  and 
if  It  be  Icfi  than  tlie  mean  Excentricity  (in  the 
Head  of  the  ncit  Table  )  fubtraS  it  theiKc ;  if 
greater,  take  the  mean  Excentricity  from  it,  re- 
ferving  the  Dil£ueooe  foe  ochex  Aftiooofnical 
Ufes. 

^.  That  you  may  gain  the  Moon's  Place  yet 
nearer  to  the  triu^  fubdud  the  true  Place  of  the 
Apogee  of  the  Lunar  Dibit  fiom  the  corrg3 
mean  Motion  of  the  Moon  CfcunJ  in  Ait.  ■^.)  and 
note  the  remainii^  Nvmbers,  for  they  will  fliew 
yott  the  SMtM  Anomafy  of  the  Mtent  Which  at 
foon  as  you  have  obtained,  carry  to  the  T^b/g  of 
the  Equationi  of  the  Moon's  Centre^  and  thence 
(  making  a  Proportion  when  Aere  ia  ooca&n  (or 
it)  take  out  rwo  Eqmti  t,1',,  as  %tc\\  that  which 
belongs  to  tlic  ni«an  faxccntncity,  as  that  wllich 
anfwers  to  the  createft,  if  the  Excentridty  hdBan 
fijund  be  one  of  the  greater;  or  that  which  anfwers 
to  the  leaft,  if  the  tormer  Excentricity  be  one  of 
the  Irfler ;  and  find  the  Difference  of  thele  two 
Equations,  bj  carefiiUy  fubtra£lit^  the  lefler  from 
the  greater.  This  being  rightly  done,  you  may 
by  the  Rule  of  Three  thus  find  the  Parts  propor- 
tional. Say,  as  the  Difference  between  the  greaK 
eft  or  leaft  Excentricity,  and  the  mean  one,  is  to 
the  Difference  of  the  two  Equations  lift  found  :  : 
So  IS  the  Difference  between  the  mean  and  the 
true  Excentricity,  to  the  proportionable  Psrra 
fought.  Which  being  thus  found,  if  thcv  irc 
either  added  to,  or  fubdu£led  from,  as  occalioa 
requires,  the  mean  Equation;  the  Sum  or  Di^ 
fercnce  will  ^ive  the  true  P.]u:iTion  of  the  Lunar 
Orbir,  to  be  added  to,  or  taken  trom  the  Moon's 
mean  correal  Place,  according  as  the  Title  dtfefia^ 
and  by  this  means  you  will  obtain  the  Moon  s  equa- 
ted flace.  And  yet  with  all  this  Pains,  you  have 
not  gotten  the  Mooivi  Fla  c  ultimately  correal;  boc 
cniy  fuch  a  Piace-of  her.  as  is  fuppofed  to  be  with- 
onc  the  Bafineft  of  HmtSms  or  Vmit^uoy  (  and 
alfo  letting  afidc  the  Confidtntion  of  Latitude)  a 
Matter  perfealy  unknown  to  tlie  Ancients  both  in 
Name  and  Nature.  But  you  muft  go  farther  diott ; 

6.  Subrraft  the  Sun's  true  Place  from  this  equa- 
ted Flace  of  the  Moon,  and  tlie  Difference  will  be 
the  Di fiance  of  the  Moon  fnm  flie5iM]t,but  yet  noe 
exadly  true.  Wherefore  oat  of  the  Table  cf  the 
Variation  of  the  Moon,  take  the  Numbers  an- 
fwcrit}g  to  this  Difference  or  DiAance  bettvecn  the 
Sun  aiKl  Moon,  and  they  will  give  the  true  Quan- 
tity of  the  Variation,  as  the  ti^  and  confummate 

Equation* 
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7o  find  tbt  M0MrV  pmi  FJaerjm  the  Heapetif. 


^oatiorr.    Which  Equation  if  it  be  added  to, 

or  taken  tVnm  the  Moon's  equated  Place,  accord- 
ing as  Occalkwi  requ^ea,  the  Sam  or  DifFcrcn  c 
will  give  yod  what  hadi  been  fb  long  fooghr,  7  6^ 
pve  Place  of  the  Mcon  in  her  proper  Orbit.  The 
next  thiiig  to  be  done^  is  to  gain  her  true  Place, 
with  Rt(p«ift  to  die  bcliptick,  botbin-Loi^hiide 
and  Latitude.    In  Order  to  which, 

7.  SubAra^  the  mean  Place  of  the  Npde  which 
was  before  found  J  fromthe  true  Placeof  the  Sun 
ilic  Remainder  is  the  Sun's  Oiftance  from  the  Node, 
which  having  gotten  out  of  the  Table  of  the  Equa- 
tions of  the  Node,  take  the  Equation  proper  to 
the  Dinancc,  wliicli  being  add«d  or  fubftrailcd 
ac-ording  to  the  Tide  of  tlve  Table,  will  give  the 
trna  Place^  the  Node  £or  the  Time  given.  And 
bccaufe  not  only  the  Equation  of  the  Nodq,  but 
even  the  mutable  Inclination  of  the  Limit,  or  of 
tlic  Plane  of  the  Moon's  Orbit  to  the  Ecliptick,  is 
Proportional  to  thial>ifiance;  take  alio  fron  the 
fime  Table,  the  variouf 4ncliiiatton  of  the  Limii^ 

the  Numbers  exprclfinE;  the  Excefs  above  the 
ka'ft  Inclination  (five  O^ces)  ouc  of  the  proper 
Cofaimn  ;  that  lb  htviiig  gaifwd  the  true  ^hde  of 
the  M^^n's  NoJe,  nntl  the  Ei[Uition  of  the  Liinir, 
jou  may  the  better  obtain  the  Moon's  Longitude 
and  Latitqde  fbr  the  Time  given. 

8.  Take  tlwn  thb  true  PWce  of  tlie  Node,  from 
the  true  Place  of  the  Moon  in  her  proper  Orbit, 
before  detenniiMd,  the  Rcm^uidor  is  what  they 
call  the  Argwnent  rf  T.atHudc:  And  out  of  the 
Table  of  the  RednStion  and  Excejs  of  the  IiKlina- 
tion  of  the.Qibit,  take  the  pipptf  Number  corre- 
fponding  to  fuch  Redu^ioi)  or  Excels:  And  (ay 
by  the  Rule  of  Three,  As  the  greateft  Increment  of 
the  Dmit  (in  Minutes  of  Degree )  is  to  the  Excefi 
given;  lb  is  the  pieienclnciemcnt  of  the  IiKlinatton 
of  the  Limit       above  five  Dci»rccsj  to  the  Parts 
Proportional  required;  v/Iiich  I^arrs  thi's  found, 
added  to  the  Hm pie  Raiu£>}on,  Iball  ^ive  a 
^ioH  tru»  and  psrfcBy  which  being  amr  the  Man- 
ner of  an  H'jH^ition,  ad  Jed  to,  or  taken  fio.n  the 
Moon's  true  Place  in  her  proper  Orbit ;  will  give  ' 
ha  LeHgitudsy  or  her  true  Place  in  the  Ediptick.*  ' 

rj.  And  this  Longitude  of  the  Moon  beint»  ob- 
tained, you  mnfl  tlius  proceed  to  feck  her  Latitude. 

From  the  'Table  of  the  Moons  Latitude^  which 
Jiot  only  fllews  her  fimnlc  Lulrudc,  (  fuppoilng 
tlw  Icalt  Inclination  to  be  of  five  Degrees  only  ) 
but  alio  the  Parts  Proportional  to  be  aJJe.l  to  it, 
when  'tis  near  a  third  of  a  Degree  or  iS  Minutes 
more.  Oat  of  this  Table  I  lay,  ukc  her  fim^ 
f^ct^huU'WoSiitaag  t6  ibe  14<Mn's  hxff^aftm  <^ 


Latitude,  widi  the  Parts  Proportional  to  be, 
added  TO  it,  and  then  (ay  by  the  Rule  of  Propor- 
tion, At  the  greateft  Jnciement  of  thefe  Mi« 
iiutcs,  is  to  the  preftne'  Increment : :  fo  is  the  Ex- 
cefs of  the  In  lli  iarion  of  the  Orbit  above  theieail 
Inclination  betore  found,  to  the  Parts  Pioportio- 
nal;  anddioTe  added  to  die  fmple  l^itttde  pf 
the  Monn,  vmU  gfitc  her  iq/u  Lt^uA'tsOfA  tha 
Eciiptick.  .  ' 

And  thefc  DircSions  axe. fid^nt  for  finding 
the  Moon's  true  Place,  both  in  her  proper  Orbit,  and 
in  the  Ecliptick  ;  and  both  as  to  Longitude  and 
Latitude^ -at  Jeaft  according  to  HurrQx'%  Thscry.. 
But  there  are  yet  behind  (omc  other  Enquiries  ot* 
no  contemptible  Confiderarion,  which  niulJ  bcpur- 
fucd  to  compleat  the  true  Tlicory  of  t!i;s  cvety 
way  diaqgeable  Planet.  As  firft,  to  find  the  Qjan- 
tity  of  the' Moons  Horizontal  Parallax  iji  any 
Time  afligned.  2.  Her  apparent  Dianicter.  3. 
Her  true  l^iary  Motion  in  either  Syzsy  j  a  nd  rlie 
■Knowkii^  of  theft,  is  very  neceffitryfor  the  cxail 
Calculation  of  the  Eclipfcs  of  the  Lofl^lnaries. 
Wherefore  let  ua  next  go  on  tlius. 

10.  To  find  the  true  Horary  Morion  6f  the 
Moon  in  either  of  the  Syzijics,  out  of  x'wc  Tabis 
of  tb£  Moons  Iloratj  Motions correjpondtftt  to  tAn 
meanAnatiioly^  ake  out  the  proper  Num'bers  when 
the  Eccentricity  is  greateft  and  Icart,   and  note 
the  Difference  ;  then  feck  tlic  true  Ecxntricity  of 
the  Moon's  Orbit,  in  the  vciy  Moment  of  the 
Syzgy  (  a  ;ording  as  directed  in  Number  5;  above  ) 
and  obfcrvc  well  the  Difference  iKtwccn  that,  an^ 
thcleafi  Eccentricity  of  all  ;^then  work  thus  accord- 
ing to  the  Rule  of  Proportion.   As  the  Diff  ren  c 
between  tlic  greateft  ana  the  lead  Eccentricity,  is  £,-> 
thcDiffcrcncc  of  the  Horaiy  Motions  now  found  : : 
lb  is  tlie  DifferetKc  between  the  prcfcnt  ami  the 
leaft  Eccentricity,   to  the  Parts  Proportional ; 
which  Parts  fo  found,  if  jJl'J  to  the  Horary 
Motion  cortefponding  to  (he  kaft  Eccentricity, 
when  'lik  'i^  than  the  Horary  Motion  bolon.(ing  to 
the  greater  Eccentricity,  or  fub/irjf} when  'tis 
^r.  jter  ;  will  give  the  true  Horary  Motion  of  the 
Moon,  both  with  regard  to  the  Sun,  and  alfb  to 
t'ne  Ecliptick,  in  the  very  Moment  of  the  Syzgies. 
And  from  this,  tiktng  the'  Horary  Motion  of  the 
Sun  C  above  found  J  you  will  have  thcH(>iary  Mo> 
tion  of  tlic  Moon  from  tlic  Sun. 

And  when  thus  the  Reafoii  and  Method  of  find- 
ing the  Mooms  Fhrary  "Motion  h  known^  thn  of* 
determining  her  Htrlzontal Parallaxes^  and  appa- 
rent Diameters  will  be  fo  too,  the  Reafon  of 
both  titiiigonp  aisttjie-ame. 
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The  Vfe  of  the  Aftronomical  Tables. 


The  Cakulatmqf  EcUpfes. 


1^  6Tder  to  make  tbe  Nature  of  Edip^  iHmt 

*  ftvcral  Phxnomcn.ij  anJ  the  Calculation  of 
the  Times  of  their  Appearaiices  more  dearaiKl 
inteUigibIe>  it  may  be  u(eful  ( with  Mr*  WU- 
pon  ^  topieniietlicfefiisUoiringFtcpmiwy  1^ 
pofitions. 

I.  That  the  Moon  is  a  Body  peifeSly  Opake, 
having  no  Manner  of  Light  of  her  own ,  nor  a 
Power  of  tranfmitting  the  Light  flic  receives  from 

7.  That  the  Earth  aud  Moon  are  both  Bodies 
little,  in  ConpAsifim  vnth  dw  Bulk  of  the 

Sun ,  as  appears  from  their  fevcral  Diameter;  . 
That  of  the  Suii  being  about  tiaJf  a  Decree  ; 
ivhcmn  diit  of  die  Earth  is  not  above  a  Third  of 
a  Minute,  and  that  of  the  Moon  fcarrc ly  a  Fourth 
of  the  Diameter  of  the  Eaith,  if  they  were  both 
to  be  fccn  from  the  Sun. 

:t,.  Wticrrf-rc  r>ie  Figure  of  the  Shadier  in  ^ot:h 
aSolai  and  Lunat  HcUpfc  muft  be  conical,  aiid  ter- 
minating in  a  Point. 

'  4.  The  Aiufro  or  FAtMofdus  Cone  of  Shadow 
in  either  Eclipfe,  fallfl  fhoit  of  uaj  of  die  other 
Planets ;  whidi  therefore  can  nem  be  oaooerned 
in  tbcfe  De^ciencies  of  Light. 

<.  Weie  the  Fline  of  the  Lonit  OiUt 
dent  with  that  of  the  Hcliptick,  there  would  be  a 
total  andcential  tclipfe  of  each  Luminarv  in  every 
5uia^M« ;  and  the  Lunar  Eclipfcs  would  be  vi- 
liblc  all  over  thofe  Parts  of  the  Earth,  whoft  Ho« 
lizon  ftie  is  above  :  But  the  Solar  Eclipfe  only  to 
tiioft  Pam  of  the  Earth  dbcdly  oppofite  to  the 
Sun  and  Moon  at  rh%t  Moment,  which  is  tlic  very 
Moment  of  the  S^zgy:  And  cooleqaentlY  to  de- 
termine thdc  Edtpfts  lA«M|  we  needoa^cakii- 
cnbtel^. 


6.  But  beeanfb  Aere  is^  die  moftPut,  an  In- 
clination, or  Angle  of  a  little  more  than  fi^'c  De- 

made  between  thofe  two  Planes ;  ic  wiJJ 
plain  that  EcUples  can  only  happen  at  thofe 
Full  2nd  New  Moon'-,  in  which  Ihe  is  iq  or  near 
the  Nodety  or  the  Points  of  InterfeAion  of  tlie  two 
Orbits :  And  this  happens  ufually  in  every  iMttf.- 
tion.  Wherefore  wcxe  the  Lwutr  Nodes  itrrfticve- 
ahle  (  with  refpc^l  to  the  Sun )  there  would  be 
even  now,  an  Edipfb  of  each  Lnpiiiiaiy^  in  every 
Synodical  Month. 

7.  And  fcecanft  &r  the  prodonng  an  Eclipfe, 
not  only  the  Au:sfi  of  the  Moon  to  the  Ntxies  is 
neaffary,  but  alio  fuch  an  Acuft  as  ihall  happen 
at  the  time  of  any  of  the  Syzgies^  or  fet  either 
New  or  Full  Moon  ,  "ri"  plain,  that  the  Elcipres 
of  the  Laminaries  can  ontj  happen  at  thofe  Times 
of  the  Year,  in  whidi  die  S^iciaie  in  or  neat 
the  Nodes. 

8.  Wherefore  there  will  be,  tor  the  moft  Part, 
foot  notable  EcUpfes.  or  fuch  as  Ihall  be  vifible 
and  confpicuous  to  »mc  or  other  of  the  Tnhibi- 
tents  of  the  Earth,  every  Year.  Two  Solar,  and 
two  Lujur.  For  fincc  for  mnny  Diys  together 
tlic  Sun  a  PJace  is  once  in  even  Year,  but  a  little 
diftant  fiom  die  Northern  Node;  end  then  after 
about  a  Fortriii;hT,  f  for  the  fame  Time  )  as  near 
to  the  Southern  Node  of  the  Moon,  there  muft 
happen  (  generally)  two  Syzgies,  during  eiich  of 
thcfc  A  c  efTcs  of  the  Sun  to  the  Node,  and  confe- 
quently  at  each  Syzgy,  there  muft  be  an  EcIipfc. 

Having  thus  in  Part  prepared  the  Way  for  the 
Calculation  of  Eclipfes  by  thffr  Prclimi[i:iry  Con- 
llderations;  the  Work  it  felt  will  toilow  by  De« 
gieca.  Aitdfiift  in  Older,. 


Tq  cal  cidate  an  EcUpJe  of  the  Moon. 


Y  O  U  muft  proceed  tbus^  To  find  the  Tune  of 
*  thewum  and  true  Syiagtes. 

I .  Frotn  the  Table  of  the  mean  Motion  of  the 
Moon  from  the  Sun.  take  out  tlie  proper  Num- 
bers for  'die  radical  Year,  and  the  preient  Year, 
and  Month,  and  writing  them  down,  add  tlirm 
pp  into  one  Sum  ;  which  Sum  take  out  tVom  an 
entire  Qrcle  or  12  Signs  :  Then  if  you  (eekfor 
the  CotijitnSiony  the  remaining  Numbers  alone, 
or  with  the  Addition  of  fix  Signs  or  half  a  Cir- 
cle if  you  wane  the  Oppofitioti,  being  turned  into 
TioM^  will  give  you  the  mean  Moment  cS  the 
OUgmBmi  «r  Oppo/Hion  /ou^t ;  that  is,  if  firft 
you  dedu^t  C^ut  of  the  nextT.iMc  of  tlic  nir.ui 
Motion  for  Days )  the  Number  which  is  next 
left  dan  the  given  one,  from  that  given  Nnmber ; 
and  fo  do  alfb  out  of  the  Columru  for  Tlynn^  Mi- 
nuteSf  Seconds^  for  then  the  Diy  with  its 
Hours,  Minniei^  Seconds,  lb  found  (hall 


provided  ic  be  not  Leap- Year:  For  if  it  be,.yoa 
mnft  take  the  Year  flMC  is  next  kfi  widi  iia 
Months,  Days,  Hodi^  Minutes^  Second^  ^tu 
adjuiied  as  before. 

And  dm  hanng  got  die  mean  or  equable  Time 
of  the  mean  Syzgy,  you  miy  H'  tlic  folloiving 
Method,  find  the  mean  ajid  true  1  ime  ut'  tlic  trM 

2.  Firft  find  the  Lormtude  of  the  Sun  in  the 
Ediptick,  and  of  the  Moon  In  her  Orbit,  as  hath 
been  before  Ihcwn :  Then  if  the  Places  of  the 
Sun  and  Moon  agree  in  Longitude  exiifli^  which 
very  rarely  happens ;  or  if  they  are  diametrically 
oppofirc,  then  both  the  wiri?"  and Syzgies  do 
both  happen  at  the  lame  Moment  of  Time  :  But 
if,  as  it  win  moft  Tianes  happen,  they  be  not  the 
fame,  the  D?^(?rif«ctf  between  them  mtifl  he  notedf 
and  tttm;<<  into  7«»»,  in  order  to  find  the  true 
Syz^ci,  dm. 

Write 
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To  tktarmm  the  Ditrgtion  and  the  Time^  &c. 


^.  Write  down  the  true  Horary  Motion  of  the 
Sun,  cOTTcfponding  to  the  mean  Arwmaly  (  found 
above  and  from  the  fame  Tables  do  the  fanie  by 
the  Moon.;  then  fubftraA  the  Sun's  Horary  Mo- 
tion from  the  Moon's^  the  remaining  Numbers 
wiU  Ihew  the  Horary  Motion  oF  the  Moon  from 
the  Sun,  or  what  fhe  gains  in  one  Hour.  Then 
&J  by  die  Rule  of  Three,  At  the  Motion  of  one 
Hoar^  if  to  diat  one  Haaty  or  to  6c  Minoics  in 
Time::  fo  is  the  Difference  oP  Longitudes,  or  the 
Diftance  of  the  Sun  &om  tlie  Moon,  to  the  Inter- 
val or  Space  between  the  mean  atid  triw  Syzygy : 
which  Space  of  Time,  iF  the  Moon  harh  nor  yer 
overtaken  the  Sun,  muft  be  added  to  the  mean 
time  of  the  Syzygy  ;  but  if  fhe  be  gonepafi'dhim, 
it  mu{[  be  taken  from  the  mran  Syzygy,  and  the 
Swti  ot  Difference  will  be.  the  true  Syzy^j^  to  a 
Momcnr. 

But  two  Tilings  muil  here  be  noted,  that  this 
Mittcr  maybe  truly  underftood.  ( i.)  That  the 
Moon's  mean  Anomaly  Ihould  not  be  entrcd  in  the 
Table  of  the  Horary  Motions,  till  'tis  firA  aug- 
inented  by  half  its  Diflance  From  the  Sun,  if  the 
Moon  have  [ict  yet  ovcrtjk':n  !iim  ;but  if  fhe  hath, 
then  the  Anomaly  muA  be  line  ad  as  much.  For 
fince  the  Reafbn  oF  bringing  the  Anomily  to  that 
Table,  is  only  to  fhcw  with  whit  Velocity  the 
Moon  hath  attained,  or  will  atuin  her  DiAance 
fiom  the  Sun ;  'tis  plain  her  Horary  Motion  is  to 
be  taken  neither  in  the  Beginning  nor  Fid  of  that 
Interval,  when  it  may  be  quicker  ot  llowcr,  but 
when  'tis  at  a  mean  in  the  middle.  (2*)  Tlie  lii- 
tcrval  between  the  mean  and  truf  ^^Vgy,  feldom 
exceeds  12  Hours,  never  14,  as  by  Aftronomica' 
Xlomputations  is  apparent. 

4.  Having  thus  round  the  wean  Time  of  the 
true  Syzygy,  the  truePlaoe  of  the  Sun  in  the  Eclip- 
tick,  and  of  the  Moon  in  her  Orbir,  mufl  be  found 
(as^b^^i'*^^)  Gonefponding  theieanto^  to- 
sethef  wfdi  the  Moon's  true  Latitude  from  the 
tch^Jtick  agreeable  to  the  Mrnciu  oF  the  true  Sy- 
2}gy,  as  hath  been  already  Ihewn.  Then 

5.  From  die  imrdiiTime  thus  (bund,  an  Equa- 
tion may  be  formed  to  find  xhtA pp(^re^it  thus  ;  Grt 
(as  is  above  ihewn)  the  abfobitg  Equation  of  Time^ 
taaSmadj^hiousot  ^s&teitMKf  bjrhelp  of  the  Suh\ 
mumJbuHu^l  and  cQntnryto  its  tide,  add  it  10^ 


if  it  be  ablatitious,  or  fbbAra^  fro  n,  i*^  ;idreai- 
tious,  the  fuean  Tims  now  finui-d  :  By  whicli 
means  the  apparent  Time  of  the  true  Sy^ygits  will 
be  gained. 

6.  Havira  thus  obtained  the  true  Moment  ot 
appitr^  Ttm»  Of  the  true  Conjunftion  and  C)p- 


pofition,   there  are  yet  two  thini;s 


more 


to  be 


done,  before  we  can  advance  any  farther;  i.Oi  tp 
know  the  Moment  of  the  ^rfarentftrnfy  irt  wliich 

the  C-ntres  of  the  Lttminarics  arc  nr  tlr  ir  I'jfl 
Diftance^  and  at  what  Moment  ot  the  fams  Time 
the  Syzygies  happen  in  the  Ec^ptidc. 

There  is  ufually  a  ^rear  Diftercnce  betwrcn  the 
neareft  Approach  of  tijeir  Ccntres,and  fhe  MomcnC 
of  the  fuH  or  new  Moon,  and  therefore  between 
thole  MrttTient<;  of  Time,  and  the  Time  of  the  true 
Syeyt^y  in  the  Mooji's  Orbit,  accou:irint»  fro.n  the 
Beginning  of  jihes.  Pot  the  Time  of  t  he  Eclipti- 
cal  full  or  new  Moon,  in  a  Plane  Norinal  to  the 
Ecliptick  :  The  Time  of  tlie  ncarcil  Approach  of 
their  Centres,  in  a  Plane  nearly  Normal  to  tlie 
Lunar  Oibit :  The  /IMarant  Time  of  the  Syzfgy 
in  fh«  Lunar  Orbit,  wn^ethe  Arches  Brs^rtftom 
the  Bet^lnning  of  Artes^  to  t!x  Cci'.frc  rf"  t'lc  Suii 
and  l^ooii,  ixc  equ^l,  is  oblcrvcJ  t?  iiappenin 
a  Plane  Normil,  neither  t(>  the  Ecii;  ticl^,  nor  the 
Moon's  Orbit,  l^it  in  an  intcrmcdinc  one  ber-A  ccii 
both.  1  he  half  therefore  of  the  Excefs  or  Dcfcil 
of  the  Ifiaft  Di(»anceof  tHtfir  Cetures  in  the  Eclij)- 
tical  Sfirygy,  is  nearly  Ci^ual  to  tht-  difference 
between  the  Time  of  the  full  or  nc^v  Moon  in 
the  Lunar  Orbir,  and  that  in  the  Ecliprical  Orbit^ 
and  conlVqucntly  to  riT-  lenft  Difllr-vnoc  of  ihcit 
Centifs,  and  this  half  Difference  is  called  the  He- 
duSlklk;  which  if  tak^  fVofn  the  Timeof  the  true 
Syzygy,  accounted  fVom  the  Beginning  of  Ariis^ 
will  give  the  Moment  of  the  Lciiptical  Syzygy  j 
if  adiUiJ  to  it,  tb.c  Moment  of  the  neaiefi  Ap- 
proach of  their  CentKs. 

To  get  th«  Redoaion    the  Affronotnle)!  Tk- 

Mfy,  i;ctL  the  true  Horary  Mj''"  i  '  Mootl 
from  the  Sun  Tor  Earth  J  in  the  trout  of  the  Tabl^ 
and  in  the  Column  tmder  it,  and  over-againft  thif 
Argument  of  L^titujc  placed  in  the  Side,  yon  will 
finti  the  Rcdu£Uou  fought,  to  be  uied,  as  is  Juii 
nowihcwn* 


To  determine  the  Time  and  the  Duration,  and  other  Cir^ 
,  cumftances  of  the  Eclipfesof  tie  Luminaries  :  The  Jirjl 
*   and  chief  Thing  to  be  done,  is  to  find  the  Icaft  Difbnce 
of  their  Centres. 


17  O  R  whether  theie  will  be  any  Eclipfe  or  not ; 

and  if  one,  wliat  its  Qnantitj,  DkratUitf  gefc. 
will  be,  can  only  be  known  this  VVay. 

Now  this  baft  Difianeg  h  always  equal  to  the 
Moon's  Latitude^  in  the  apparent  Time  of  the 
Syzygv,  in  her  proper  Orbit.  Th.s  Latitudj 
llwiefore,  at  the  Time  of  the  Oppolition  in  a 
Lunar  Eclipfe  muft  be  firft  fought,  as  liath 
been  above  Ihewn :  And  then  the  next  Work  will 
be,  tocaknlacelli^iMiffiiitHilftfr  Ji^^ 

Vol.  U. 


tbs  Earth*i  Sbadavf,  in  ths  Tiaetofiti  Tranfii 

over  the  Aloon, 

Which  being  compared  with  the  Icaft  Diiiance 
of  their  Centres,  will  account  for  the  chief  PIms*  • 
nomena  of  Lunar  EcJipfcs.    As  f  it  InlVm  ■■, 

1.  If  from  the  Sum  of  the  Sun'i  aj.d  Moon's 
Horizontal  Parallaxes,  you  take  the  apparent 
Semidiametcr  of  the  Sun  ■  the  Difference  will  be 
the  apparent  Senadiamster  of  the  Earth' sSitailow^ 
in  tlw  Plitt  of  its  Tran/U  onx  the  Moon«  as  is 
N  a  plain 
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plain  from  the  Diagram  of  Hipparclm  (vid.  WiU' 
Ron  Jftromuh  t.  62.  J  Whererore  the  Horizontal 
raiallaxes  of  the  Sun  and  Moon,  the  fcvcral 
Degrees  of  the  Anoroaly>  being  given  txom  the 
Aftrommical  Tables,  ana  alio  the  appaient  St- 
nudiamctcrs  ;  It  will  be  cafy  to  detcrioilie  Ae 
Magnitude  of  the  Earth's  SbaJovf. 

3.  The  atparent  Semidiaracter  of  the  Shadow 
being  thus  foun  J,  add  to  ic  the  appircnt  Semidia- 
mctcr  ot  the  Moon:  If  their  Suai  exceed  the 
teafi  Diftancg  of  the  Centres  before  found,  there  will 
he  at  Icart  a  Partial  Lunar  Edipfe.  But  if  it  be 
Ids  than  the  Icaft  Diftancc  between  the  Centres, 
the  Moon  will  not  be  at  all  <ibfi»i«d  hf  the  Tcr- 
leAriai  Shadow, 

t}.  Next  fobdnft  the  apparent  SeriiidUineter 
of  the  Moon,  from  that  of  the  Shadow:  And  if 
tite  D  ffercuce  be  equal  to  ilicjaid  Uaft  Central  Di', 
fiance,  there  wifl  be  a  Mai  EeBffe  ef  tbr  -  Mom  ; 
but  finsworay  as  they  fav,  that  is,  tne  Moon  will 
begin  to  emerge  out  of  the  Shadow,  as  fooii  as 
ever  Ibe  is  totaBj  obfcured.  If  this  Difference  be 
lefs  than  the'  Diftan-c  nforcfald,  only  fomc  Parts 
of  the  Moons  Body  will  be . covered  :  But  if  it 
be  gmter,  the  Edipfe  will  not  only  be  totaly  but 
cu*n  tnora  ;  that  is,  the  Body  of  the  Moon  wUl  re- 
main pcrfedly  covered  for  fame  time. 

4.  In  order  to  find  the  Quantity  cf  the  Vd>f[e, 
dpeciallf  in  fartial  ones,  (  which  Quantity  is 
oommorujr  eftimated  by  Digits  and  60th  Parts  of 
•  pigits ;  for  the  Moon's  Diameter  is  fuppofcd  to  be 

divided  into  12  Paits  or  Dieits,  and  each  Digit 
'  into  60  e<jnal  ftuti )  Trmt  tie  Stmt  if  the  appa- 
rent Sennd'tameters  of  the  Shadow,  and  of  th:- 
MooHy  fubftra£t  the  Leafl  Difiance  of  the  Centreiy 
and  then  the  Difference  or  Remainder,  reduced  to 
Digits  by  the  Rule  of  froportiony  wlU  give  the 
i^antiiy  of  the  Edipfe  :  Therefore  fay.  As  the 
Meafure  ofthe  Lunar  xmidiameter  in  Degrees  and 
Fartsis  the  fame  in  Digits ::  tlut  is  60,  fo  mall  that 
Difficrence  which  anfwen  to  the  Quantity  of  Ob- 
fcuration  in  Degrees  and  Partly  be  to  the  lilll^  ac- 
counted in  Difiits  and  Parts. 

5.  To  findne  Angle  of  Incidence,  proceed 

As  the  Sum  of  the  apparent  Semidi  i meters  of 
the5^<7i99,  and  of  the  Moony  is  to  Radiut: :  fois 
the  kail  Dillance  between  their  Centres,  to  the 
Cofine  of  the  Angle  of  Incidence,  which  ihere- 
foie  will  be  found  j  as  alfo,  its  Equal^  the  Angle 


of  the  Exit*  But  fince  in  total  Eclipfes,  not  ontjf 
tnefc  two  Angles  of  Incidence  and  Exity  but  alio 

lint  of  total  Im.-f/er /ion  ^md  HmerliwH  is  to  be 
confidered,  you  rouii  next  proceed  to  find  ii. 
Which  this  Proportion  gives, 

6.  As  the  D>f  -reKCd'o£  the  app  '.retd  SemMth- 
fnetfTS  of  the  Shadow  and  of  the  Moony  is  tO 
R.jJius:  fo  i,  tie  leafi  Difiance  of  the  C:ntret  to. 
the  Cofine  of  the  Anelc  of  ImmcrHon.  Wlicre- 
forc  the  Quantity  of  the  EcJip'c  Iwing  known, 
you  «rifl  have  the  Angle  of  pieidntu  and  Awauar- 
jion, 

7.  To^find  the  Mora  or  'time of  ths  Duration  of ' 
a  Lunar  Edipf-:, 

Sav,  As  Radiiu  to  the  Sine  of  the  Angle  of 
IncioiHice;  i  ib  U  the  Snm  (X  the  apparent  Semi- 
diameters  of  the  Shadow  and  of  the  Moon,  to 
ihtSethi-mcrd  yOX  half  the  Duration  of  the  Eciigie. 

8.  To  find  the  Duration  of  the  abfehua  Dark* 
nsft  in  a  tota!  Lunar  EcHpf-i. 

Say,  As  Radius  to  the  Sine  of  the  Angle  of 
Immerlton::  ib  is  the  Diff^rencc%f  the  ap|nrent 
Semidiamctcrs  of  tSic  Shadow  and  Micin  to 
the  Motion  of  the  Ssun-mora,  or  tlie  Du  ration 
of  abfidate  Dxrknefs.  I  fay  the  Motion  of  the 
Senn  mmray  bccaiife  the  Motion  of  the  Moon 
during  that  Space  of  Time,  cr  the  Line  tljat  Ihe 
dcfcTibcs  during  this  Semlvicray  or  half  Space  of 
Time  in  which  the  ablblute  Daikncls  contioufi^ 
is  mher  meant,  dun  the  Mora  or  Space  of  Time 
It  fclf,  Hut  if  you  would  have  it  cxprcn;'d  in 
Time ;  fay.  As  the  Horary  Motion  of  the  Moqo 
from  the  Snii)  is  to  an  Hour  or  6c  Minute*  in 
Time::  fo  is  the  Motion  of  th-:  S^mi-nwra  in  tlie 
abfolute  Darkaicis,  to  tlie  half  Tim«  of  its  con« 
tinuance ;  And  ^os  the  imdiU  Mmmtt  of  the 
Edipfe  is  found. 

p.  To  find  the  Moment  cf  the  Beginning  and  End 
of  a  Lunar  Eclipfe. 

From  or  to  the  middle  Moment  of  Edipfe, 
take  or  add  the  Semi-daration ,  and  you  muft 
have  the  ]''e[;inning  and  End.  And  if  from  or 
to  the  middle  Moment  you  take  or  add  the  SO' 
of  ablblute  Darkners,  yoa  will  have  the 
Bcirinnini?  and  End  of  that  Darkncfs. 

And  dios  have  you  a  Calculiicion  of  a  Lunar 
Edipft,  not  very  difficulty  if  compared  with  that 
of  a  Solar  one,  and  free  from  the  Trouble  of  Pa^ 
rallajce«  and  Retra^bons.  At  Example  foUewt, 


A  CaUu- 
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A  Calculatm  of  tif^  MsmU  Pkce  fir  April  5.  1707. 
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Parts  Phyfical  Subtr. 
Middle  Place  correS 
Apogxum  Sabtr. 
Mean  Anomily 
Equation  add 
Equated  Place  in  the  Orbit 
Tnie  Place  of  the  Sun 
Moon's  Diftance  ftotu  the  Sun 
Variation  add 
TruePlaoe  in  the  OibiC 
Node  Subtr. 
Argument  of  Latiinde 
Rrauition  add 
True  Place  in  tlieEcliptidc 
Tine  NrTth  Latuuic 

Former  Evjuition  add 
Laoet  Equation  fiibftiaft 
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o  20  14.  <57 
Sun  s  true  Place. 


PjTake  this  from 
the  upper 
0   26    19   iltNumbci  there 
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Sun's  true  Place. 


II    26    T4    '^ySun'j  DilHnce 
Sun's  Dif.f%  NodciroBi  the  Node. 
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Equation  add. 
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WhocKwe  die  apparent  Times  tlieEdipft 
will  be  thnsy 
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Difictence  between"^ 
tbe- mean  and  the  > 
gltateil.  J 


TbeHocaijMotiQnof  tbeMoon  2p 
I  '  OfiheStin  2  2^ 

Hbiary  Motraoof  the  Moon  from  the  Sun  27 


As  i6«io".  6o' :  :  172.  6-^.    Whcrejbre  the  Piffcrcnce 
Time  to  be  fubooAed,  is  6v. 

Ard  therefore  the  ^nii  Vc  jf  the  Eclipfc  will  h  •  i    !v  5/.  ;  5" 


The  Muons  HoimxnialBttaOax 
The  Son's  .  tdi 

Sooi' 

The  Sun's  Semidiametei  Sabtr. 

Remains  *?cmlili:imcter  Shldow 
Moon's  Semidiametei 

Sum 


54'«  4«*- 
ic 

16  Of 
?8  57 

53  49 


Then  fay  27. 5 :  60': :  5?,  8 :  117  ih.<7.T5.  Whe.t:tyre  the  .. 
Duration  oftheEdipfc,  IS       ^h.  ■  i 

Beginning  uh.  4ara.  18'' 

Ew*  i^h.  ^7111.  iz*'. 
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To  Calculate  tie  Edij^e  q/  tie  Sun. 


1  N  order  to  which,  let  ir  be  prcmifed,  T.That 
■*  this  Eclipfc  of  tb^  Sun  is  improperly  fo  call  d, 
and  may  with  much  more  ^uftoeUtake  the  Name 
which  (bme  oF  our  Modern  Admnnmers  have 
given  it,  when  they  call  it  an  Edipfe  oft  tb£  Earth  j 
for  fo  in  reality  it  is,  the  Sun  by  no  means  beii^ 
drprivcd  of  his  Light,  but  only  (bme  Parts  of  our 
fcaiih  iofc  theirs,  by  being  within  the  Shadow  of 
the  Moon's  Body,  when  it  happcm  to  Iw  inC«ipo6d 
lienroen  them  ind  tjK  Sun. 

To  iltoflrate  this  the  better,  let  mfuppqff  the 
Earth  for  3  Tinic  J.  prived  of  its  diurrnl  R  - 
cation  xoiuui  its  A^s»  while  the  Moon  fireely  re- 
volves sound  n*.  And  fuppofe  the  Moon  to  be 
in  the  very  Nodes,  and  fo  without  any  Latitude ; 
Then  'tis  plain  that  the  Centre  of  the  Moon, 
bdng  in  the  Plane  of  the  Ediptick,  dire6Uy  inter- 
pn'ed  hctwen  the  Centres  of  the  Son  and  Eart'^, 
will  occasion  a  Central  Eclipfc  of  tlic  Sun,  to 
fiidi  Peoolc  35  inhabit  the  Earth's  fqintOr; 
whr  h  will  be  totalf  if  in  that  Place  the  apparent 
Diametci  of  the  Mooa  txtetd  that  of  tlie  Sun, 
but  if  it  faUflmt  of  it,  «« it  mofi  qfiHtl^  Ctaathe 
Eclipfc  will  be  <z«u£tr«  . 

a.  But  if  ;^t  ,the  Time  <^  die  Edipfe ,  the 
Mom  be  j|Ot  IB  tbe.wy  Ntit^  bnta  lic^  Qir 


ftance  from  it;  then  the  Cjtnttz  of  the  Moon's 
Sludow  will  not  defaibe  the  Ediptick,  nOr  any 
great  Cirde  on  the  Earth,  but  a  leffer  CirclHy  or  a 
Chord  of  a  grcHt  Cirdc  in  the  Flans  of  the  Disk. 

ij.  The  Eigure  of  the  true  Line  or  Path,  which 
the  Centre  of  the  Penumbra  and  Shadoyv  de- 
Icribea  on  the  Spherical  Surface  oF  the  Ea  tli, 
is  not  exaSly  Circular,  but  a  Parcian  of  a 
Curve  more  ot- left  regular,  aciorduig  to  the 
Motion  the  Earth  ana  the  <)bii(iuiry  of  its  In* 
cidence. 

4.  The  Moon's  tru:  TciraH.ix^  to  be  cfliiiute4 
in  a  Vertical  Circle,  here  puts  on  tlic  form  ok' 
other  Pteillaxes,  and  makes  a  DiffereiKe,  nor 
only  in  a  Vertical  Circle,  hut  even  in  tliofc  of 
Longitude  and  Latitude ;  So  that  oa  this  Aocounr, 
the  apparent  Longitude  and  Latitude  c^the  Moon^ 
do  very  mufh  vary,  and  render  the  t3U&  ^^^lur 
tion  of  Solar  Ediplcs  very  difticulr. 

5.  Hotvevcr  there  hath  been  a  Geometrical  Me- 
thod  found  out  by  Sit  Cbrifhtber  Wren,  Mr.  Flam- 
fied  and  Mr.  HaUey,  to  avo:a  this  tedious  and  pre- 
carious way  of  Parallaftick  Calculation,  and  of 
.  delineating  a  Solar  Ediple  by  Scale  ^nd  Compafs. 
See  flam&eS s  lioSrine  of  the  S^futre^  im  Sir  joaa* 
Mar^'Matbmatkki,  Vol.  I. 


To  determine  the  Moment  of  the  Beginning  and  Ending,  and 
the  J)itra$m  of  a  Solar  Edipfe. 


l."CROM  the  Moons  Horizontal  Parallax, 
fubftraft  the  Solar,  the  Remainder  %*ill  be 
the  Sendiiiamettr  of  the  S-tn'.:  PiJ-.  Then  coUeit 
into  one  Sura,  the  Horizmiai  Semidiameters  of 
the  Sun  and  Moon,  which  Sum  will  be  equal 
to  the  Semidiametet  of  the  whole  fenunibra 
of  the  Moon ,  from  whence  a  Solar  Edipfe 
arifes. 

2.  To  the  Semidiameterof  the  add  that 
oF  the  remmifra^  and  if  the  Moon's  utitode  at 

the  Moment  of  the  tiue  Coniuniflion  in  her  pro- 
per Orbit  be  tett  than  that  Sum  ;  there  will  b^ 
fomewhere  on  the  Eartli ,  an  Bcliple  of  the  Son  : 
But  if  it  be  rrf^er;  there  will  be  no  Edipfe  at  all. 
And  if  the  Moon  s  Latitude  be,  alone,  kfi  than 
the  Scmidia meter  of  the  Disk,  then  the  Centre  of 
the  Shadow  will  fall  upon  the  Earth,  and  (b  cuifc 
fbmewhere  a  Central  Solar  Edipfe,  but  if  it  be 
jpMifcr,  there  wiH  be  only  a  Partial  one. 

\.  From  the  Semidiamcter  of  the  Earth's  Disk, 
take  that  of  the  Penumbrai  and  Note  the  Re- 
mainder carefully;  for  if  the  Latitude  of  the 
Moon,  in  the  Time  of  the  Syzjgy  in  her  proper 
Oihii^  be  lefi  than  fii^  Rcmaloderj  then  will 


the  whole  PenunJfra  ,  at  the  middle  Moment  of 
the  Fchpfc,  be  confined  within  the  Circumference 
of  the  Earth's  Dhk;  hut  if  othcrwifc,  it  will  not 
Lc  fo.  And  jf  by  Multif  hcation,  you  reducc  all 
thefe  Quantities  to 54C0»ir,'yoa  will  have  the  j4n-- 

flex  of 'Incidence  as  they  are  call'dj  that  is,  the 
)iftances  of  the  Points  where  the  Pemmhra 
triurl!es  the  Disk  in  its  Ingrc!*s  and  Egi  cN ;  and  alfo 
the  Point  where,  in  the  middle  time  between 
both,  the  Centre  of  the  ^mimhra  enters  into, 
and  goes  on:  of  the  Did-. 

¥01  thefe  DiAances  being  given  in  Angles* 
ftom  the  Velodty  of  the  Montlily  Motion  or  ' 
the  Moon  f  om  the  Sun,  there  mav,  the  Rule 
of  Thrcf,  be  found  the  >pace  oF  Tm^c  proper  to 
eadi  Diftance;"that  is,  tlic  whole  Duration  of 
the  E-lipTc  will  he  gi^cn ,  and  o?-  the  abfblute 
Datkncfs,  and  alfo  the  Time  of  the  Mora  of  the 
Penitmhra  within  the  Eanh's  Disk,  as  will  appear 
below. 

4.  From  the  Latitude  of  the  Moon  at  the  Time 
of  theConjunflion  in  her  own  Ortiit  (  which,  as 
hath  been  faid  above,  is  the  fame  with  the  kail 
DiftaiKe  of  die  CBntics  fo  ofien  ncntioned }  you 
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To  determine  the  Moment  of  the  Beghining  and  Etidingof  a  Soiur  Eclifje, 


may  find  thcfc  Aiulcs  oF  Incidence,  of  the  Im 
jncriioiT  and  Emcilion  of  the  Centre,  by  thcfc 
Analogies. 

As  the  Sum  of  the  Semidiantctera  of  the  Ter- 
reftrtal  Disk,  and  of  the  Pfmunbra,  is  to  Radius : : 

is  the  Moon's  Latitude,  or  the  lead  Difttincc  of 
their  Centres,  to  the  Cofine  of  the  Angle  of  In- 
cidence :  And  then, 

As  the  Scmidiameter  of  the  Earth's  Disk  is  to 
Radios : :  is<be  Moon's  Laticude^  to  the  Coline 
'of-  die  Anrie  of  die  Immerfioii  of  ttie  Centre  of 
die  Temmnra^  And 

Aetbe  DiiSEfence  between  the  Semidiameters  of 
the  TcncftiufDiak,  and  of  the  Fenumbra,  is  to 
R  idius : :  f">  is  the  Moon's  Latirude,  to  die  Cofine 
of  the  Angle  of  the  total  Immernon. 

And  €nee  in  the  Fgreft  of  the  Femmbr*,  the 
Angles  nr**  rqual  to  thofc  in  thei|^r«/f,  the  lame 
Numbers  will  cxprcfs  both. 

5.  Having  thus  gained  the  Cofine  of  thefe 
Ani^ies,  an(i  confcquently,  the  Angles  themfehrte ; 
jou  nuift  next  inveftigate  the  Mocum  of  the 
Moon  correfponding  to  each  of  the  Angles  re- 
Qieaivdiy*  BylajrhiSy 

As  RatBnt  w  to  the  Sine  of  the  Angle  of  Ind' 
dcnce::  fo  is  the  Sum  of  the  Semidiameters  of 
the  Ftnmabra  and  the  Earth's  Disk,  to  t!ic  Mo- 
tion of  ludff.die  Dontioii  of  the  whole  Fclipfc; 
At'.d, 

-  As  Radius  to  the  Sine  of  the  Angle  of  Immcr- 
lioDOf  the  Centre  :  :  fo  is  the  Sem't^ameter  oftbe 
Disky  ta  the  Motion  of  half  the  Doiation  of  Cen- 
tral Eclip&8.   And  again, 

As  Radius  to  the  Sine  of  the  Angb  of  total 
Immcrfion  : :  ft  is  the  Difference  between  the  Se- 
inidiarocters  of  the  Disk  and  Fenumbraf  to  the 
Motion  of  half  the  Moray  or  conlimianoe  of  dit 
Fenumbra  within  the  Disk. 

6.  And  when  the  Morions  Are  thus  foond,  you 
may  gain  the  correfponding  Times  by  this  Ana- 
logy :  As  the  horaiy  Motion  of  the  Moon  from 

.tlie Son,  is  to  one  Hour,  or  60  Minotet;  t  ib  is 
the  Motion  of  hilf  the  Duration,  (whether  bc- 
JoiMing  to  the  Angle  of  Incidence,  to  the  Angle 
<if  tne  IfliniRfioa  of  the  Centre,  or  to  the  Angle 
of  the  whole  Immcrfion  J  to  the  Space  of  Time 
correfponding  to  each  Motioii  rclpeciively. 

And  havingthns  gained  thefe  Mmrvals  ifTwie ; 
if  yon  "idd  them  to,  or  take  them  from,  the  miJ 
die  Moment  of  the  Eclipfc,  you  will  obtam  tiic 
Motnent  of  TrntCy  in  which  is  the  Beginning  and 
End  of  the  Eclipfc  Central  or  other ;  the  Begin- 
ning and  End  of  the  Mora  of  the  Centre  of  the 
femofibra  univerCdly,  for  that  Plac::  wlicrc  you 
are,  or  for  the  Meridian  of  that  Place  for  which 
your  Tables  were  cakolated  5  winch  Tiw*,  by  the 
Conrulcr.ition  of  die  Difference  of  Meridians  or 
Longitudes  of  Places,  may  eaiily  be  aaommodated 
to  any  other  Place. 

And  thus  may  the  general  ?h<ino>rienii  of  So!ar 
Eclipfcs  be  accounted  for  and  calculated.  Their 
more  particular  AfftBiotu  maybe  obtained  from 
the  following  Connderations,  and  Methods  of  In- 
veftigation.    But  let  us  prcmifc, 

1,  That  in  that  very  Place,  where  the  Fenumbra 
firft  touches  and  enters  the  Earth's  Disk,  tl|c  Inha- 
bitants will  .fee  the  Beginning  of  the  Ecliplc,  in 
the  nppermoft  Vbint  eS  the  Sun's  vertical  Dia- 
meter, or  in  the  upper  Extremity  of  the  Limb. 
(  a.)  In  that  Place  where  the  Centre  tf  the  Fe- 
muAnt  catets  d»  Eaithlk  Did^  the  Speaaton 


will  fee  a  Central  Edipfe  of  the  Sun.  (  n^.-)  But 
in  that  Place  where  the  whole  Fenumbra  is  iirft  re- 
ceived or  contained  within  the  Disk,  there  the 
End  of  the  Eclipfe|will  be  obfervcd,  at  the  lower 
End  of  the  Sdn's  vertical  Diameter.  C^.)  Where 
the  P.iifj  of  the  Centre  of  the  Fenuwhray  in  the 
Meridian  Circle  interftas  the  Earth's  Axis ;  and 
where  it  interfeAs  the  ^*fx  of  the  Ecliptick  in  the 
Nonogcfimal  Degree,  or  the  Point  that  is  mofl 
eJcvattd  above  the  Horizon,  there  aCcntral  Eclipie 
will  be  vifible.  (5.)  In  that  Place  where  the 
Fennmhra  bc\»ins  to  emerge  out  of  rli  Earrh'S 
Diskj  the  Eclipfc  will  begin  in  the \V<;fiem  Lumi- 
nary, in  the  nadir  Point  of  his  vertical  DUimetcn 
(6.)  In  that  Pla -e  where  the  Centre  oF  the  Penum- 
bra goes  out  of  the  Limb,  a  totai  Edipfe  wiil  be 
vifible  in  the  Sun  in  the  Weft. 

7.  But  where  the  Centre  of  the  FenUmhra  goes 
out  of  the  lAtky  thfcre  will  be  the  perfcft  End  of 
the  Hclipfc,  which  wiU  go  off  .in  the  Zeidth  Poifie- 
of  the  Son's  vertial  Diameter. 

Thefe  are  the  gei>eral  Phenomena  of  Solar 
Eclipfes ;  only  you  may  obfcrvc,  that  by  Rcafoii 
the  Menftruai  Motion  isfwifter  than  the  DiuriiaL 
they  will  always  begin  from  the  Wefiy  and  fo  wifl 
praeed  on  from  Weft  toB^  dniilig  the  whok 
Time  of  the  Edipfe, 

Before  I  ouiee  leave  this  Affair,  it  will  be  ptoA 
perandufeful  to  acquaint  the  Reader  briefly  with 
Mr.  Flamftede'%  late  invented  Method  of  reprcfcn* 
ting  Sokr  Eclipfes  by  a  Geometrical  ConfltOfiioni 
becaufe  'tis  free  from  all  the  Embarafment  of  Pa- 
rallaxes, and  in  fome  Cafes  hath  the  Advaiitagco^ 
Calculation. 

Suppofe  then  a  Plane  to  touch  the  Moon's  Orbit, 
and  which  ftiall  be  politcd  fo  as  that  it  Hull  be  at 
t%ht  Angles  to  the  Line  which  corrcas  the 
Centres  of  tl)c  Sun  and  Moon ;  and  that  tlirr  1, 
this  Plane^  innumerable  right  Lines  be  diawa 
from  the  Centre  of  the  Sun,  to  any  Circles  upon 
the  Earths  Sarjace,  then  will  thele  Lines  fo 
drawn,  projed  the  teneftrttl  Sphere,  and  its  Cir- 
cles on  that  Plane  J  fo  that  an  F  vc  [  '  iced  in  the 
Sun,  would  obferve  the  Earth  and  its  Annual  and 
Diurnal  Motion,  as  if  aH  wei«  txan&aed  in 
Platv:  :  Jufl  a'5  we  who  live  on  this  Earth,  obferve 
the  Sun  and  Moon,  and  their  various  Motions  and 
Changcit,  as  if  performed  in  Circles  cS  the  Sphere 
proie£Ved  on  a  Plane. 

From  fuch  a  Projcaion  therefore  of  the  Earth's 
Spherical  Surface,  there  will  arife  in  that  Plan^ 
a  Circle  for  a  Bafe,  which  will  be  nearly  equal  to 
a  great  Circle  on  the  Earth,  and  wIulii  is  called 
the  Earth's  Disk,  and  will  be  every  where  Nor- 
mal to  the  Plane  of  the  Ecliptick.  From  its 
Centre,  foppofe  a  right  Line  dravwi  both  ways, 
reprcfentin^  the  Earth's  Axis,  and  which  accord- 
ing to  the  diSerenc  Sealbm  of  the  Year,  will  be 
variooliy  indined  lo  the  Plane  of  fhe  Ecliptick, 
which  will  be  rcprefeoted  by  one  of  t'y  Diame- 
ters of  the  Disk ;  for  the  Paiallclifm.o£  the  Earth's 
Axis,  by  reafon  of  its  various  Portion  to  dte 
afbrclald  Plane,  will  make  three  nncqtial  Angles^ 
Let  there  be  imas"»fd  alfo  in  the  fame  Time,  m- 
ntimerable  Eclipfef  to  be  defcribcd  by  the  Diurua! 
Motion  or  Rotation  of  any  Pomi  on  the  Eirth's 
Superficies,  thefe  wtJl  be  the  EMiptic.1l  Fittht  of 
the  fevcral  Vert  exes,  as  they  are  called  ;  by  each 
of  thefe,  the  Situation  of  any  partidukr  Place  ii 

I determined,  and  diftingui(hed  from  all  other  iif 
this  uven  Pkne.  Whence,  it  tvill  foUow,  that 
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if  in  Solar  EcUplt^,  you  can  (  within  diePl«»e  of 
thi$  Disk)  find  the  Unes  and  Paths  whidt  the' 
Moon  her  felf  touch«or  dtfiatibesi 
alfo  ibe  very  Pkctt  On  oor  Eanh  which  twD  be 
then  ccUpftd  hf  the  lBt«iwfitioii  of  the  Mooos 

^Ving  then  jstined  hy  the  ftecept.  obove 

givcD,  the  biifi  D'/fance  between  the  Centres  ot 
the  Earth  (  or  ot  the  Disk  )  ajid  of  the  Fenutnhra, 
and  theDiftanee  of  this  Line  of  the  leaft  Diftancg, 
from  the  Axis  of  the  Ediptlck,  defcribcd  ot 
drawn  on  the  Plane  aforefaid;  let  there  bediawii 
thereto,  in  the  Plane  of  the  Disk  a  perpendi- 
cular from  the  Point  of  tl^at  leaft  Diflance,  that 
Lme  will  lhe%v  the  Fjtb  oftlte  Centre (ftheVMim- 
hra,  as  it  tranfits  the  Disk  ;  of  ;vhicli  you  have  a 
Calculation  above  given,  with  regard  to  the  An- 
cles of  Incidence,  of  the  UmneHion  of  the  Centre^ 
ind  of  the  total  Immerfion.  In  this  right  Line, 
or  in  this  fath  of  the  Centre  of  the  ?enut»bra^ 
note  the  Hohw  of  your  Meridian,  with  the  Quar- 
ters,  Minutes,  (if  there' be  ocafion)  cor- 
xefponchng  to  the  tbttnomenaoi  the  Echpfc,  tound 
asaboveby  Calcuktion  ;  and  kt  the  Hours,  ^c. 
alio  be  noted  in  the  Eiiiptkk  Path  of  your  par- 
ticular Place,  which  muft  be  delineated  in  this 
Phne;  fi>  that  each  Hour,  and  each  .particuhr 
part  of  evc.y  Hour ,  may  determine  the  wy 
Point  where  yoiar  ftace  defcribed  by  that  ERipm, 
is  at  that  Moment' of  Time.  AnJ  h^v'u.^  tlivis 
g^vcn  titefe  Monentk  oi:  Time  in  the  Kt»titmar 


Path  of  the  Centre  tf  tie  tenutnbra^  and  in  tho 
ElI'ifAkk  Path  of  your  particular  Place,  youanaji 
by  Scale  and  Compafe  conftruft  the  PhxncuDeu  of 
the  Eclipfe,  as  they  will  appear  in  your  particular 
Place ;  thus,  Take  from  the  (aide  Scale  of  equal 
Parts,  by  which  you  drew  all reft,  the  Semi- 
diameter  of  the  Pcnuwbra,  and  moving  one  Poiiic 
of  tlie  Compares  along  the  Path  if  the  Penuwhra^ 
dircA       other  towards  the  fa&t  of  tb»  tlaun. 
If  you  find  it  will  not  reach  to  it  fo  as  totoiKli 
it,  you  may  conclude  there  will  be  no  Echpfe  of 
the  &min  yvur  partiailar  Plase  \  but  if  it  dotU 
cither  touch  it,  or  reach  over  it,  there  w  ill  be  an 
Eclipfe  ;  a  Partial  only,  if  it  iou;h;  a  Ika/one, 
if  it  reach  over  die  Elliptick  Path  j  the  beginnir^ 
of  which  Eclipfe  will  he  at  that  Hour,  or  paic  olf 
an  Hour,  where  the  CompaflTcs  Legs  being  carried 
along  both  PathSy  do  mark  out  the  fame  Time  in 
each  Path :  In  like  manner^  the  uadiile  of  the 
Eclipfe  will  be  found  to  be  at  that  Moroent  of 
Tifitic,  which  tl'.c  r.c^;s  of  the  Compaffcs  (being 
npeioed  ftill  at  the  fame  Diiianoe^  and  now  carri^ 
Parallel  to  *e  Aiis  of  thoEdiptiok  in  your  par- 
ticular Place,)  v/illbcatthar  Moment  of  Time, 
whiah  fliall  be  markc  out  bodi  in  tiie  Paths  of  the 
Penumbra^  mi  in  the  Path  of  your  particular 
PI:i  :r     Sec  farther  in  Mr.  Flatnlkdc'j  Dol^rhte  «f 
the  Sphere  in  Str  Jona.  Mooi'j  MatL  Vol.  L 

* 

For  the  Calculation  inf  the  Eclipfes  of  the  Sa- 
tellites of  See  >/;jr<fr  in  Vol.  U. 


A  Table  of  the  Latitudes  of  many  of  the  moit  Eminent  Places  on 
the  Earth  j  together  with  their  Diltcrcnccs  of  Meritlians  in  Time 
and  of  Longitude  in  Degrees^  accounted  from  the  Meridian  of 
Her  Majcfty  V        Obfinfotary  at  Grtcim>khy  near  London. 

Jfe  Thofe  Pk<3M  Markt  thus  *  having  been  determined  by  Celeftial  Obfcrvations  ^ 

the  reft  have  been  correaed  by  their  help. 


Places  NaOMS. 


Capviko  in  MeM  ■ 
Agra  the  iHf  p^J's 

Aleppo  in  Syria  —  

Alexandria  in  Egjpt  - 
Amiens  injRpvawf  — 
Amfierdam  — — — 

Antwerp  — 

Avigmn  ■— — 

Babylon  —   •  

Barhadoes  — 

Barcelom  • 
BataiM  - 

Bayon  —  

£engal  — 

B^int  in  Nertntf  *— 

Bononia  in  Italy 
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Places  Kapus. 


Breji  in  Frarxe   

Bovrdtaux  '< 

Cadiz  ill  Spain  • 

*  Calls  in  Frarcs       .m  .  — 
Cainhvia  in  India  • 

*  Canea  in  Crete  ' 

*  Ci/'f  /'o;;  £fpcr(iitce> 

*  Ci/'t."  t  omcriii  • 

*  Ca/'^  r>Vi/t?  at  the  Gart* 
■*  Cayevae  If  eJl-hidUs  — — 

■*  Cij/o— — 1  ^— ^  r  - 

OjrfCM  ■  ■■  -  ■ 
.*  Chcufau  Chlra  — •  *  , 

Cochin  Eafl-hulm  >    ' . 

Covimbra  Portii^jl  - 

*  Coytflatithiople  .  « 

Cuf-vulnfula  — — 
Craeom  nfwd  - 

Qffco  h'i  V^rii    ■ 

havtzld:  in  V-Aavd—  

/)m(>  ill  Ao^  ipandj  —r- 
^  mUnmTriSand — -U  .* 

*  J)viikirk  Fhydt  f  s  ^ 

:   Dtirazzo  in  L'jlmjtla  "— 

*  bdiitboroligb  '\n  Scotland  tt 

f  hmhdev-^  —  

*  Tcro  Ivjula  — 
jPVs — -  —         .  -rr 

f  Florentid  \  .  .  — — — 

'  T>  an1tfordaii\\»  M£firh'  * 

'  Qev.eva     •   \  ^ 

. .  Genoa  .         .   '  ' . 

Qhem 
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Greermich  at  tbe  Olbfimtorjr 

Gc<»  in  Ir.dia  —  \    .  i 

G(^i\\il^edand  —  . 
Owtalot^  •     '  —  . 
G'f}:(blc         K     ,  t 
H.vnbu,gb  —        .   '  J 
.  Havre  deprace       **•  ^r* 
.   Heidelbwgb  '       —   .    .  .  — 
Hcalp-an  in  C/^J?'^  —       .  _ 

Jamitical'oft  Jifij^l       —      '  '  r" 

hjp  vtk  ■         •   _     .  ^'  ;  ■■" 

Kclrcck  Ken'  Trar.ce  —  ^  *  — 
^  Kovhisberg  i\\  l^ni§a  <  . 

Ldyjkli  ,        . --^  -  ' 

Lima  Peru .    rr  •  ' 

*  Llvtz  Aujlrla  — •      —      •r^  * 

*  Llcr.s  Frarce  —       —  -7^ 
.Lisbon  FoJi^Heal  —        —  .     . -r 

♦XONirON  —  — 

*  Macao  Chha  — ^      —  — 
Madagflfcar  Eay  of  Terra  del  GaJa 

Voiii.  . 
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Places  Names. 


Aladrid  Spam  —  ■  ■ 

^  Majorca —  — 

*  Malacca  India  —  — 

*  Martmc9  IJbmi  — 

*  Marfeiles   

MeffivainSicihf 

*  Mexico — 
MvftchenSntnd  — >  ^ 

*  Montpe^er  — 

*  Mufcow'^         —  - 

*  Namnr    «—  ^ 
Navgafack  Japan  ^ 

*  Nancy  Lfirrain  — • 

*  jVlMM   —  -* 

Napht  — *  — 

*  Narba*  — 
Narjinga  — 

*  NiceProvettce-^  — ' 
^  NingpootliampoOni^ 

■*  Noremberg   

O/iffi^d  Of  IVKMR^ICifc 

♦Dx/ori  — 

Oxacayapm  — ^ 

*  BiJm  —  — 

*  Bim  — 

*  Povdicberri  ■ 

*  Rocbel  — 
jRowe  — 

*  Rojiock  — ; 

^aiamanca  Spain—* 

*  Mi 

*  Smima  in  Jonilf 
Sptdian  Perfa  — 

Syracufa  Siatj  — 
'Tangier 
Tidore  — 
Toledo  Spaan-^ 

*  Tiboitio*  Frawc?  — 

*  Tnpoljf  in  Barbary 

*  Hi^ff^  Germany 

Venice  — 

*  Viemia  , 

*  Uramburg  — . 

*  Wirtembirg  Saxony 
WolfenMIt  -< 
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Ni^  That  thofe  Places  agalufl  whidi  the  S  »  {liGcd  ia  dw  Qoluiiui  of  LatiMde^  m  Sooih  t£  dw 
5  aad  Jjl  Uic  other  North. 
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ASf 

ASTRONOMY,  in  order  to  prepare  the  Way 
fbr  the  right  underftanding  ot'  this  noble  Science, 
as  it  n  "nv  ftands  in  the  Writint^s  of  the  modern 
AAioiiomers,  who  hav*  revived  and  demonftra- 
ted  the  Ancient  Tjth  i^orean  Syftem  of  the  World.  : 
And  bcftdes  tlwle  necdtary  Precognita  of  the  Do- 
drine  of  the  Sphere,  its  rrojeBion  in  flanOy  and 
the  SfAerkkTr^onotnetry  (  which  every  one  ought 
to  know  that  will  purfue  this  Study  ; )  I  lhall  here 
(  fiom  Mr.  Hayes's  Fluxionsy  p.  29 1 ,  ^c. )  give  you 
fuch  Phy/ical  and  Af  chanica/  Ptopomions,  as  wi]) 

aualtty  you  to  obtain  i  fufficienc  KqowJedge  of 
le  Dodrim  contained  in  ch«  pttfisc  Boobof 

AfilOOQlllft 

PROP.  I. 

The  Arltai  which  Bcdies  ( fuppofe  aty  planets  or  Co 
metx)  mohing  about  an  ttnmoveable  Center ^ 
(as  ft'.ppofetheSun  in  S)  defcribe  by  the  Rays 
drawn  ta  the  fame^  are  Proportional  to  the  'Tiates 
^^(Trf^fiMi,  mi  an^intbt  fgms  Hmmve- 

Lct  the  Time  be  divided  into  equal  Parts,  and 
fuppofc  in  one  of  tbcm,  a  Body  ddcribesthe  Space 
yiB  ( by  a  Power  which  it  has  to  move  in  the  right 
Line  ^  *  from  A  towarJs  x  )  iti  the  next  Moment 
of  Time,  if  nothing  bindred,  it  would  move  from 
B  to  Xf  defctibing  i;be  Line  £  ft  equal  toAB,  fo 


AS  T 


si*- 


c 


  y 

A 


u^l  


that  drawing  the  Rays  A  Sy  B  xS  to  tlic  im- 
moveable Center  5",  the  Areas  j4SB  and  S5*dc- 
icribcd,  would  be  eviaal :  But  xvhen  the  Body 
comes  to  let  a  Force  in  S  attracl  the  Cime, 
and  by  one  iiiKle  but  ftrong  IrapuKe,  make  the 
Body  deviate  ftora  the  riqlit  I  inf  R  jr,  and  move 
in  the  right  Line  B  C ;  draw  a  C  I  arallel  to  B  Sy 
inlEriefling  B  C  in  C,  then  at  tlic  End  of  the  feoond 
MonMnt  of  Time>  the  Body  will  be  foand  in  C, 
in  the  fime  Phin  with  'the  Triangle  /^  S  B ;  join 
SCand  the  Triangle  5  B  C,  becaiifc  of  the  Pa- 
rallcis  5-8  and  C  Xy  will  be  equal  to  the  Triangle 
SB  Xy  and  conlequcinly  it  will  alio  (>e  eijual  to 
the  Triaiiglc  S  A  B  :  In  Hkc  Miiiner,  if  the  Cen- 
tral Force  (or  Vis  Cent  rt pet  a)  3L&  fuOaffivdy  in 
C,  D,  fte.  and  foalte  the  Body  in  foooellive  Mo- 
inenrs  of  Time  defc^i^c  tl  c  Lines  CD,  D  SL-c. 
they  will  be  in  the  fame  l^iain,  and  the  Triangle 
SCD  will  be  cqui!  10  the  Triangle  .9  B  C.  .i;id 
SD  E  will  be  equal  to  SC  D  -SBC.  Whence 
it  is  manifcft  that  the  Body  n-volvin;;  ibo  jt  an  im- 
moveable Center  in  sn  immoveable  Pkin,  dcfcribcs 
equal  Areas  in  equal  Times  :  and  by  Compofition, 
the  Area  S  AC  S  is  to  the  Area  S  AE  Sy  as  the 
Tine  which  the  Body  takes  to  dcicribe  that,  is  to 
ttieTime  it  takes  to  describe  tUs, 
YoL  n. 


Let  the  Number  ol  the  Triaiigki  be  inctcarcd* 
and  their  Breadth  dimlnifhed  *»  »ayf«/f then 
rhe  Perimeter  yinfDE  will  be  a  Curve  Line, 
and  confcqucntly  the  I'is  Csntripeta  wluch  p«rpe. 
tually  draws  back  tlic  Body  from  off  the  tangent 
ot  :lit5  Curve,  a^s  CMithiually  ;  and  the  Areas 
S  ACS,  SAES  Froportioaal  to  the  Times  ot^ 
their  Defcription,  xvill  alfo  in  tbisCifclx  l';oi 
tional  to  the  Cinie  Times.  Q.E,D. 

cohi'^EcrAnri. 

If  a  Body  or  Planet  levoiving  in  the  Curve  AbC^ 
beattraded  by  a  Central  Force  in  T,  or  ciavitatc  lu- 
wards  the  Sun  there;  and  if  the 
Kovly  defaibe  the  intiniteiy 
little  Portions  of  the  Gorve  -^C 

B  and  B  C  in  equal  Times, 
then  the  innnite  little  Trian- 
gles y45'B,  B5C  willbecqinl; 
and  if  nn  rlie  Center  5",  and 
with  the  Kadii  S  Ay  S  By 
the  little  Arches  A  by  Be,  be 
deicribed,  then  the  Triangle 
SAB  or  SAb^^S  A  nAby 
and  the  Triangle  5"  B  C  Is  = 
i  JB*B«jtheietbre  it  My  ^  S  Ax\  SB  ::  S  A- 
SBiiBexAb^iStax^  is,  tlie  iuHiiirely  lutlc  Ar- 
ches AhiBe^wt  PfHiptraoml  to  thf  B»^SAi 
SB, 

I 

^BTlNftlON  I. 

The  Center  of  Attraaion  is  tb^t  Point  to  wbidh 
the  revolving  or  moving  Body  is  attracted  or  im^ 
pclledby  the  Force  or  impetus  <jf  Gravity  j  thus 
the  Sun  is  fuch  in  tlie  rcfpeil  of  the  primary 
netsj  and  the  Eardi  insdpeft  of  the  Moon* 

T.iracgntric  Motion  oflmpetui  is  fo  much  as  the 
revolving;  Body  approaches  nearer  to,  or  secedes 
farther  from  the  Center  of  Actmdton  ;  thos  if  S 
be  the  Center  of  Attraaion,  and  if  a  Body  in  A 
move  to  B,  then  SB  —  SAssBb,  is  called  ihc 
Paiacemric  Modoti  of  that  Body.  . 

DEP.  llh 

CtrctUar  Velocity  of  1  Body  is  mctHircd  by  tl« 
Arch  of  a  Circle  ;  thus  if  x  Body  111  A  move  to 
Bi  or  its  Circular  Velocity  is  meafured  by  tiie 
Arch  of  the  Circle  A  b  de£:ribe  on  the  Center  of 
Attraftioo  J,  and  the  Circular  Velocity  of  a  Body 
moving  fromBtoCiimearnivd  hy  tlte  Qicnlu 
ArcbBC 

Dfifj  IV.  . 

Canatm  Exatffuritu  \%  mealored  hf  a  Line  let 

fall  from  a  Point  infinitely  near  to  another  Point, 
Perpendicular  to  a  Line  drawn  to  touch  the  Curvo 
in  that  other  Point ;  whence  it  is  raaiiTcft  that  the 
Conah'.s  flxcufforius  Cit  cuhtionisy  or  Qmjtia  Cf  n- 
inf'^tgus  may  beexprcf^  d  by  B  A'^tbe  veikd  Sine  of 
the  Ancle  of  Qrculation  CSN  ( or  by  cil*,  becauA 
the  Difference  between  the  Radii  Sd  SBis  incom- 
parably little  J  for  the  vtrfcd  Sine  is  equal  to  ^ 
TangqitdrawijtotheodierEndof  the  Arch.  . 
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DEflN,  V. 

SoScitatio Paracentrica Gr.ivha t'a-  rlLevitatis, 
or  the  Faracentric  Soliatation  ot  Gravity  or  Le- 
vity, is  exprefs'd  by  the  right  Line  A  L,  drawn 
from  the  Point  /f,  Parallel  to  the  Ray  SB  (infinitc- 
jj  oeaz  S  A)  until  it  intexfea  the  Tangent  B  L, 

LEMMA  h 

^btVtrftiSmei  of  ir^itelj  little  Arches  are  in  a 
iKfSeit*  XMh  rf  tktOmdt  rf  tb*  faid  Arebst* 

Let  the  right  Line       toudi  the  Circle  AB  G 
in then  Z;^  Bis  the  Angle  of  ContaasLet 
^  5  be  an  infinitely  Utik  Arch,  AB^ 
and      the  veifed  Sign  thereof,  1  fay      or  5  p 

as  the  Square  of  ^  B  i  that  ii>  if  another  infi- 
nticly  Uttle  Arch  AhU  t*Wb  ibentbewfed 
Sine^c  ( or         VaffldSlie^C  (OiBDj:: 


t)raw  the  Diameter  ^G,  ttiddraw  the  Lines 

G  B,  G  t ;  then  by  the  Property  of  the  Grde,  we 
have  ABq—AC*AG  zndAbq=zAG n  Ac; 
wlienceitis,  ABq :  Abq:  :AC*AGiAc  n 
AG::AC:Ac.:BD:bd. 
•  Now  when  the  Points  iJ,  i»,  are  wnnitely  near 
the  Point  A,  then  the  Chords  AB^Ab,  arc  cqaaJ 
to  the  Arches  AB^Aby  and  confiauentlythe  Ver- 
fedSincs  ACy  Acy  or  the  SobtenlSt  «r  »e  Angle 
of  Cbntad  BDybd^  arc  in  a  duplicate  Ritio  or 
the  conterminal  Ardjes  ^fl,  ^  if.  .    ,  - 

And  if  the  Lines  B  E,  &    fiibtend  the  Angle  of 

Contaa  DA  By  and  be  a!lc!  to  any  Line  (lefs 
than  the  Diamettt  AG)  drawn  within  the  Circle, 
as  A  X,  thm  the  UxtnB  E,  be,  wiU  be  as  the 
Squares  of  the  conterminal  Arches  y^B,  Ab,  for 
BDi  hi::  B  E:  bt::  ABf.Abq. 

COROLLART. 

The  Subtenfes  of  the  Angles  of  Contaft  of 
Curves,  wbofc  Cmvxtnrc  in  the  Point  of  Contad 
is  the  fame  vntli  tlut  ot  lome Circle  (or  when  the 
Difference  bet%vecn  them  is  incomparably  little  ) 
tie  in  a  dufltT^*"*  iUtiooE  cbccooccnniiial  Archa. 


LEMMA  n. 

Tn  nneooal  Circles  A  BDy  GbE,  rhe  Inflm- 
nitcly  lituc  Arches  B  Dybdhc  equai,  then  the 
verfedSines  BNybncS  thefe  Arches  will  be  ttdr 
pmodl J  FfOfoctional  to  the  Radii  iS  Bj  ^  ^. 


Produce  S  D  unto  F,  and  dam  If  F  RiiaBej  to 
S  b,  -ind  draw  the  Lines  D     BJ^  d  apciMali- 

cuiarto^fi.  r^'^. 

Then  it  is,  bK:B  N: :  Sb  :SB. 
AaibM'.bKiikdqibEf, 

thtsdEanthmiBN::  Sb  >  BDq:^^  B 

h  d  q    B  Dq 
That  is,  bn  :BN:;  -jy  •  -^g^ 

PROP.  U. 

XbfConatus  Centrifugi  C or  Vires  CentripctT  )  of 
Bodies  revohth^  in  eqftal  Qrclety  wnb  an  etpM- 
hie  Mot'tmu  art  mm Mkatg  Mfitit  tf  tiair 

TatConatm  Qentrifugui  is  equal  to  the  vericd 
Sine  of  the  Angle  of  CirL  ulatiou,  i^  i  the  veried 
Sines  of  Arches  infinitely  little  arc  x;i  i.  duplicate 
Ratio  of  the  Chords  of  thofe  Arches ;  that  is_,  in 
a  dupiUcate  Ratb  of  the  Arches  themfelves,  and 
the  Velocities  (  the  times  being  fuppofcd  equal) 
arc  tlic  Arches  ,  therefore  the  Cun/fui  C*Hfrfj 
fugi  are  in  a  dupi^te  Ratio  oi  the  Velocities. 


C  O  N  S  E  C- 


Digitized  by  Google 


AST 


AST 


CONSECTARYI. 

If  two  Bodies B,  *,  molte in  w»«S'»iCirck«, 
j4BD,GbEy  anddeftribetlwAitt«^5D,5»i; 
then  the  OmahuCintrifu^i  (  or  Vires  Ontrtpstt) 
P  C,  a  c,  wUl  be  in  a  lUcio  compounded  ot  the 
duplicate  Ratio  of  the  Vdodlks  direaly,  and 
thefimple  Rat  o   f  the  Radii  inverrdy. 

For  if  ihc  Radii  be  equal,  the  ConaLui  Cmtrtfm 
are  as  the  Squares  of  the  Velocities  ;  and  if  the 
Velocities  be  equal,  the  Conatus  Ontrift^i  ar* 
ViocaUf  IS  the  Radu }  therefore  tf  neither  the  Ra- 
aii  twr  the  Velodtiee  be  equal,  the  Conatus  On- 
trific^i  :irr  in  a  Ratio  compounded  of  the  Rationes 
of  the  Squares  of  the  Velocities  direaiy,  and  of 
theRediiinvetfely. 

This  Corollary  is  dctnonftrated  more  univcrUlly, 
in  one  of  the  Steps  of  the  Second  Lemma  j  fiw  it 

bdq  BDq 

is  there,  bn:  B  N:        •   g  g' 

CONSECTARY  n. 

And  if  the  Bodic*  &,  defcribc  the  equal 
Afeas  B^Dand  bSd  in  equal  times  (  that  is,  if 
SB  yiB  V  =S  b*bdj  then  h  d:  B  D::  S  B: 
S  d)  then  the  Velocities  B  D  and  Z^J  willbe  reci- 
piocaDy  as  the  Radii,  and  the  Squares  of  the  Ve- 
Jodties  will  be  n  theS^oares  of  the  Radii  inverie- 

,      _ .  -  bdq 
Jy,  whence  Ae  pwpomon  *»:  B iv  :: y^- 

^win become  tB  AT:  r^T  ^^B  = 
5^  •  5  B  I*,  that  is,  the  Conatus  Centr  'tfu^i  are 
Mdprocally  in  a  tripIicMe  Ratio  ot  the  Radu. 

CONSECTARY  HI. 

If  the  Velocities  he  dire!Vly  as  the  Radii,  then 
tlw  periodic  Times  will  be  equal,  and  the  Analogy 

S  tf        J  D 

'.iSb-.SBi  that  the  Ceuatus  Csatrifi^iut 
propordonal  Co  the  KMii  ' 

CONSECTAR  Y  IV. 

If  the  Bodies  B,  ^,  defcribc  the  Axdbcs  BD. 
J  i  in  equal  Times,  then  the  periodic  Time  of  b 

_        _  „      S  b  . 
will  be  to  the  peioidic  Time  of  B,  " 

j-^;  heanfitiieTiiiieiaiedtieeirattbc  S^s 

«nd  Wfiosa&j  Velocities;  ar!  Icraufe 

^  ^  .     bdq  BDq 

^ntBNitidctVCj:: 


the  Radii,  A.ti^if.fi|:J^^:5.:5B, 

ihen.twaibct«:BJV::— ^  --tif^ 

:  :  (by  fubftitution)  S b  *  S B  :  Sb'^SB  ;  Uwt  is, 

.   S  b 

the  Vires  Cfatripst<ve  e^ual  j  and  bccauk  ^-^  j 
that  is,  the  Velocities  are  in  a 

SiAdaflitiite  Ratio 

of  the  Radii.  Etwetiwfa, 

CONSECTARY  VU 

And  if  the  Wret  of  the  Tjeriodic  Times  be  at 

Sbq  SBq 

the  Squares  of  the  Radii,  that  is,if  ^  ^  '  ^j-^  *  ' 
5 1>  9 :5  B  4,ihenit  vrill  be  « :  B    :  ^ 

.  l?J!^;.(byfabmrution)S*«SB4S 

b  d  ] 

SB»Sbq::S  B:Sb  ;  that  is,  the  Vires  Cmtfi' 
ptt4  iosCoHatm  GmlrtfKM^  afendpiocally  as  the 

.VP  <■/ 

Radii;  andbeeaule(inth»Sappofition)  SBq  ><^- 

=  -5^^  "^rr  »  therefore  i?  D  —        that  is, 
BDq 

the  VcJocitiea  are  equal ;  £t  viftf  verfa, 
CONSECTARY  VH. 


IF  the  Sqoaies  of  the  periodic  Times  be  as  the 
Cubes  ofthe  Radii,  that  is,  if  :^^^;:Srt» 

:  SB\*.Tbcaitm&htbniBN:iit.^~S 


:  :  C  Ntultiplying  by5B  »  S  b) 

TheieCbfe  Ae 


Sb  '  SB 

SB  ,  J  ft 

BDq'  b  d  , 

S  Bn  S  B  q     S_B  X  5  ^  ^ 

BDq'  bdq 
Vim  Cmtripstt  arc  m  a  Ratio  compounded  of 
the  Rationes  of  the  R  iJH  'Irealy,  and  the  Spaces 
of  the  periodic  Times  mvcitely. 

CONSECTARY  V. 

'  And  iFtheS<tiiize»  of  die  periodic  Tiincibeas 


bdq  ' 

:Sbq  ;  that  is,  the  Vkf*  CmtripOm  ate  icdpro- 
cally  in  a  duplicate  Ratio  of  the  Radii;  andbe^ 

cafe  l^^it\  tbeiefbie  i/§Bi^T¥  x  'x 

bdq  DUq 
1^  B  D ;  that  is,  the  Velocities  are  reciprocallf 
in  a  fubdoplicate  tUoo  of  the  Radii:  Et  vk» 
verfa* 

SCHOLIUM. 

And  bccaufc  it  h  found  by  O  r . -ition,  that  the 
Squares  of  the  periodic  Tijnes  ot'  PUiKts,  ate 
as  the  Cnbo  of  theit  Diftance  from  the  Sun; 
and  that  in  equal  Times  t'lrv  Jjflrlbc  equal  Areas 
about  the  Sun:  Therefore  it  is  man.feft,  ihac  the 
Sun  ii  the  Gentre  of  all  the  Planetary  Motions  j 
anJ  that  the  Vis  Centripeta  (  or  Force  of  Gravity  ) 
of  one  Planer,  is  to  the  Vis  Ctntripsta  o^  anodwi 
Planet,  as  the  Square  of  this  Planet's  Diliance 
from  tiie  Sun,  is  to  the  S^toaie  oC  Uiac  FblKC^ . 
Diiiance  from  tJic  Sun. 

It  is  allbevident  that  tfaofe  Planets  which  are  nearv 
eft  die  Sun  move  fwifteft,  for  the  Velocity  of  one 
Planet  is  to  the  Velocity  of  another  Planer,  as 
the  Diliance  of  this  Planet  froin  the  Sun  is  to  jl 
mean  Proportional  between  the  DifivKca  of  ilu» 
and  that  Planet  front  the  Sun* 


PROP. 
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PROP.  IIL 

moveable  Center-,  Jrfcribrs  by  Raps  drawn  to  the 
faidCentrey  be  proportional  to  tbeTimes  of  De- 
feriptim,  the  Ekmetiium  or  n^mtelj  little  In- 
crement or  Decrement  of  the  Faracentric  Impe- 
tus is  eaual  to  the  Difference  or  Sum  of  the  Para- 
centric Solicitation  (  Solicitation  of  Gravity^  Or 
the  hnpreffton  made  bf  the  ASton  ef  Grayitjor 
Levity y  or  anyjmh  we  C^ufe )  ani  twice  the 
Conatus  CentriUij;uSj  viz.  to  the  Swn,  if  h  he 
the  S^t^atien  Levitj  \  or  to  the  Difference^ 
Y'tbo  F0Me0itrk  S^matu»  arife  /rem  the 

From  the  Poinfs  P  and  M,  drtw  tlie  lines 

P  V,  Mo  perpendicular  to  S  N  ;  then  becaufc 
the  Triai^lcs  P  S  N,  N  S  M  are  equaL  (  tlie 
tiofet  bdtog  fnppofBd  tqfulj  dMiefiwe  T  ocoiufe 


A 


0 

the  Bale  S  N  is  common  to  both  )  the  Alutudes 
P  V,  Mo  uc  eqoal ;  take  N  n  =  L  M  ,  and 

draw  M  n  parallel  to  L  N  ;  then  the  Triani^lcs 
^  P  N  V,  M  n  a  tvill  be  eqoai  and  iimiiar,  and  N 
=  M  n,  and  N  v  —  o  « ;  again  in  the  Right  Line 
SN  (  produced  if  reed  be  J  takeS  V  =  S  P,  and 
Sw=SM,  then  is  N  V  the  Difference  between 
the  Radu  S  P,  and  S  N,  and  M  w  is  the  DifFe- 
ttnce  between  the  Radii  S  N  and  S  M ;  now 
J>JVis=rrN»J.ntf-fVt;;  and  Not  is  = 
N«  +  no=:<?OT,  therefore  N  V  —  N  w  = 

V  o  4'  nr«  —  N  «  =  to  the  difiorentio-differen- 
tialjor  infifritelr  little  Increment  or  Decrement  of 
theParacci-.tric  \'r1i:  irv,  -.r  :  wo  —  N  nf  becaufe 

V  9  and  m  o,  the  vcrfcd  Sines  of"  two  Angles  and 
Hadii,  whofe  Difference  is  incomparably  little,  are 
cqoal.)  Now  the  Difference  between  the  Radii 
S  P,  S  N,  and  S  N,  S  M,  exprcffes  the  Paracen- 
tric Velocity,  and  their  Difference  again  is  theinfi- 
iiirely  Tittle  IncrcrnTit  or  Decrement  of  the  faid 
Paracentric  Vilotity  ;  and  mo  or  V  7;  is  equal 
to  the  Conatus  Centrifugus  Gratiot iohis,  and  N  « 
is  =  to  the  Solicitation  of  Gravity  :  therefore  the 
Elementum  of  the  Paracentric  Velocity  is  equal  to 
the  DiiTcrencc  between  twice  the  Conatus  Centri- 
fugm  (zmo)  and  the fimplc  Solicitation  of  Gt  ) 
Tttf  (Nk)  or  C  which  may  be  proved  in  like 
roanner)  to  the  Sum  of  twice  the  Conjtus  Cmtri- 
pffu^  and  the  llm{.lc  Solicitation  of  Levity, 


OONSECTARY  h 

Hence  it  appean^  that  if  the  Solicttation  of 

Gravity  prevail^  then  NV  —  N  «/  ivill  be  Ne- 
gative, that  IS,  N  m  wdl  be  greater  than  N  V^ 
and  the  delcendve  Paracentric  Velocity  increafe^ 
and  the  a^.  cnfivc  decrca**es.  But  if  twice  the  CO' 
natus  Cenirlfugui  prevail,  then  N  V  —  N  »i  wiH 
be  pofitive,  ana  the  afcenfive  Paracentric  Vekodty 
incieafei^  and  the  delceniive  deorealeti 

CONSECTARY  11 

IP  the  Elementum,  or  infinitely  tittle  Increment 

or  Decrement  of  the  Paracentric  Velocity  be  given, 
the  Solicitation  of  Gravity  or  Levity  nuy  be^ound; 
for  the  C-matus  Centrifugus  is  always  given,  (  by 
Conf.  2.  Prop.  2.)  it  bciii;'  conftantlf  in  a  triplicaie 
4leciprocai  Ratio  of  tlie  Rat'ii. 

PROP.  IV. 

The  Angles  whtd^  atlatut  defcribes  about  the  Sun, 
in  e^ial  Ttmss,  are  ro^procal^m  a  di^icatt 
Itatto  ef  the  Radii. 

The  Circulai  Velocities  are.  iii  a  Ratio  cdm- 
ppunded  of  the  RatioHes  of  the  Angles  and 
Kadii,  jointly;  therefore  the  Angles  arc  in  a  Ra- 
tion compounded  of  the  dirc^  Ratio  of  the  Circu> 
lar  Velocities,  and  the  redpiocal  Ratb  of  the 
RaJU :  Rut  beaufc  in  equal  Times  the  Areas  are 
equal,  C  Cmf.  2.  frop.  2.  J  therefore  the  Circular 
Velocities  are  reciprocally  as  the  Radii,  and  GOn< 
fcqucntly  the  An^lr?  arc  icdpTOcaUy  to  a  daplicate 
Ratio  of  the  RaJii. 

And  fuch  are  the  apparent  IKnnial  Motions  «f 
the  Planets ohiexv'd  from  the  Sun  (for  Days,  in 
fuch  Cafts,  are  Parts  of  Time  little  enough,  efpe- 
cially  in  Planets  more  remote  from  the  Son  )  which  • 
are  tlmoft  recipiocaUy  as  the  Sooaies  of  their  Di- 
ftancei  fiom  me  Son ;  fi>  thata  Planet,  in  a  given 
Element  of  Time,  defcribes  but  the  fourth  Part  of 
that  Allele,  vrhich  it  would  dciaibe  at  half  i^a 
pidcnt  Diflancc  fiom  the  Sun. 

I  E  M  M  A  III. 

TJj^  Spaa  -rhh  h  d  l\:.Jy  .1  p..  >  Jhrj  'iK  the  h  ^'inrnn^ef 
its  Deji-enly  arem  a  duplicate  Ratio  of  tiie'timot. 

Let  the  Right  Line  A  E  be  divided  into  an 
tnfioittt  Numfier  of  equal  Parts  <i  D,  «  E,  f^c 
lepnfoiting  equal  Moments  of  Tine ;  and  <Gaw 


the  Or3inatcs  B  D,  EC,  g^c.  proportional  fo  the 
Velocities  of  the  lieavy  Body,  at  the  end  of  the 
Times  reprefemcd  by  A  D,  and  A  E,  and  de- 
f/^fbc  the  Curve  A  R  C.  Now  bccaufe  the  Space 
nhi^li  a  Body  defcribes,  is  proportional  to  the 
Tinie  of  Deftiiptton,  and  the  Velocity  jointlj ; 
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A  is  t 


it  h  evidenr,       ^  Space  tirhidi  hotvy 

Body  dcfcribes  in  tlic  Moment  of  Timfc  D  J,  is 
proportional  to  the  Rc£bingle  D  b ;  and  the  Space 
winch  the ftme  heavy  Body  dcfcribes  in  the  Mo- 
mem  of  Time  E  is  proporrional  ro  the  Rc£lan- 
ele  £tf :  Whence  the  Space  which  the  Body  de- 
foibes  in  the  Time  ^  I),  is  to  the  Space  it  de- 
rcribes  in  the  Time  ^  £,  ts  the  Corvilinea! 
Space  A  D  B,  is  to  the  Currilineal  Space  A  EC, 
bat  when  the  Body  begins  to  dcfcend,  the  Ordi- 
mtet  D  BtECttt  indefinitely  near  the  Point  A ; 
in  which  Cafe  the  trilineal  Figures  AD  By  AEG 
become  reSilineal  fittiilar  Triangles,  the  indefi- 
nite^ little  Fortiont  AB^BC  beim;  in  the  iuac 
tejght  line.  Now  dw  Aicn  of  SaStu  THan- 
are  in  a  duplicate  Ratio  oF  the  Homologous 
ij  that  ii|^theAna Area  AEC  : : 
D  qi  AM  ^%  thcttCne  die  Spaces  which  a 
leavy  Body  defoibes  in  the  Beginning  of  its  De- 
icent,  are  in  a  dn^icate  Katio  of  the  Timet. 

PROP.  V.    frobkm  I. 

jjfaheavy  Bodyrevohtt^intbe  Peripherjof  a  Curve, 
about  an  immoveahli  Centre^  defcrtbe  Areas  pro- 
portional to  the  %imgt ;  'tis  required  to  find  the 
Lam  cf  tit  Wtt  Centnpeu  tttidhig  to  tie  fud 
Ceittr*. 

.  i»appofii  a  Body  P  to  be  proieficd  in  the 
line  P  R  fiam  P  lowiids  R,  and  let  die  Body 
'  tt  che/lflMli4MbeaaniaedbrftFoiioe  inS,  fi> 


that  by  a  Motion  compounded  of  the  proje£lUe 
aodattradive  Forces,  itdefcribe  the  Curve  A  P  ^; 
and  let  the  Line  P  R  touch  the  faid  Curve  in 
P  ;  draw  S  P,  atvd  aflume  any  Point  B  in  the 
Carve  indefinitely  neat  P;  and  draw  B  R  pa- 
tallcl  to  S  P,  and  B  T  perpendicular  to  5P;  af- 
fumc  another  Point  p  in  the  Curve ;  and  draVr  S  />, 
die  Tangent  p  r  and  r  h  paralle],  and  2>  t  per- 
pendiculv  to  5  and  fuppofe  the  Body  detchbei 
die  Aiches  P  /f;  f  ft  in  equal  Times;  and'dnw 
dc  parallel  ro  Sp:  Then  the  Ratio  of  the  Ung(f 
UUaktm  BRto  thcLitmla  Uafum  b  r,isoom- 
l^oanael  of  iIk  Rttiocin  dEBRvi  ie^woA  cS 
dct»hr:  But  {Lem.  i. and C^r.)  B  R  is  to  <ic, 
asdie  Square  of  the  Arch  is  to  the  Square  of 
the  Ardi  P  i  •  and  beeuift  tiM  Arches  PB^Fd 
ate  indefinitely  little,  they  are  proponional  to  the 
Triangles  FSB,  FSd;(  Lenwia  )  that  is,  they 
tic  proportionutothe  Times  the  Body  tak^s  to  de- 
fcribe  them,  or  to  the  Times  which  the  Bo.ly  takes 
to  delctibe  the  Arches  P  B,  pb,  and  confeqtiently 
B  RntadCf  as  the  Square  oF  the  Time  which  the 
Body  lakes  to  dclcribe  the  Arch  P  fi,  is  to  the  Square 
of  the  Time  it  takes  to  dcicribc  the  Aich  p  b ; 


again,  becaofe  P^  and  ^  ^  are  fuppoi'd  i6  be  dm* 

fcrib'd  in  equal  Times,  therefore  ,lc  is  tn  b  r,  ai 
the  Vis  Csntripeta  ui  i'  is  to  the  Vis  Csntripsta  ill 
p  ;  whence  it  is  evident  that  B  XtsCo^r  in* 
Ratio  compounded  of  the  RationesoF  the  Squatci 
of  the  Times  in  which  the  Arches  PBypb  ard 
defcrib'dj  and  of  the  Vit  Centripeta  in  Ptc*  thtf  . 
Vii  Centripeta  in  p ;  that  is,  C  htciaCc  the  Time* 
of  defcribing  the  Arches  FB,  p  b^,  arc  proportional 
to  the  Triangles  PSB.pSk^  otM  die  Rcaanglek 
SFttBT^  Sp»bt,J 

That  is,  t\»ru  CtiUripttitkt  fhuiStmSM 

This  may  be  more  bricBy  demonftiated 
thus:  If  tiie  Times  be  equal,  0  X  is  as  the  Vu 
Ctmtripeta ;  and  if  the  Vtt  Csntripeta  be  given, 
then  BR  (Pro^.  i.Lem. is  as  theSquarc  of  the 
Times ;  and  if  neither  the  Times  nor  the  Vu 
Otdriptta be  eqaal,  then  BMhC fappolinB  Vdb 
to  dMpiiGMfr^tfinP,  uidTa&iodieTims 

of  DdbiptidbJ  is  VT,  dienifine  Vhu^^ 

and  becdufe  the  Time  is  as  the  Area  FS  0,  dr 
die  Reaangle  S  F  *  Bt,  therefore  V  U  i% 

cojtoitAur, 

Htaoc  if  any  Figure,  ts  A  FP,  be  given,  ii0 
the  Point  ^  CD  wUchdie  VuCmtripeta  tendai 


dial      VaiiiB  of  Ae  Sblid^  ^ t  ,  ^^tylw 

B  K 

delnnined  from  the  Nature  ef  the  Pigore ;  Snd 

confequently  the  Law  of  the  Vis  Centripeta^  which 
isxedpiocally  asthctkid  Solid,  ma^  be  found. 

PROP.  VI.  FnMmlL 

If  a  Bodj  revob/e  in  the  Periphery  of  an  ElRpftii 
'tii  required  to  find  the  Law  of  the  Vis  Ceotdt'^ 
pcu^  tendit^  to  tie  Focut  of  the  Elbpfit. 


Let  AB  D  he  theEl'ipris,  and 5 the  Tocustd 
which  the  Vts  Centripeta  tuvis.  Draw  the  Axis 
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ANiuAA  ftTjthc  Conjugate  Diameter  B  E ;  draw 
the  l  ine  P  TL  touching  the  Curve  in  any  Point  <  f> 
land  diaw  the  Diaractci  F  C,  the  Conjugat«»4>i*- 
meter  D  P  F  perpendicular  to  D  A',  and  O  r- 
fartllL!  to  PR:  Draw  S  P  inteifcaing  ^ 
ill  //,  an  I  interfcaing  V  in  *  ;  andd«W\0  R  pa- 
ralkl  to  .V  F.  I  hen  ^\.)Pn^  -iC, 

draw     r  pciiCiiJitular  to  ^ P;  and  fuppo-x  the 

P«ninettsof  the  A»tt(^-^c""0 

L  «       :  L  K  Pv:  :^RiI'»:sP«:P''!: 

P//:  FC.'.AC.PC. 

L  »  Fv  • '.  G  V  *  F  V  '. :  L :  G  V. 

Cv  ^Pv.Q^ti  q::CFq:CDq. 

And  becaufc  Q^v  ^  \%  —  Qx     when  i).is  infi- 
nitely near  P.  Therefore, 

=  ^z;.;)  :  ^7  o::  (by  fimilarln- 

6c.)  CD  q:CBq. 

And  multiplying  the  wfpe^live  Terms  of  thefc^ 
Anailogies  into  one  another,  there  will  wMe  itus; 
'  £  it  i^K:  OTi  «  ^  X  ACit  CPii  :Gv%  CB./  X  CP- 
Vi^.L^JiRt  Qr.j :  :  2  BCj  X  '^^^  •      X        X  C  F. 

But  when  tlic  Point      is  indcfiiiitUy  nttl  Pj. 

then  2PC=Gv. 

Whence  L  «  0  7?=  or 9.  - 
And  mulriplyin-'  both  lidesof  the  Eqnationby 

SPq  'I        ,      ,p  SPq^QTq. 

TT  ,.,  wc  iliali  I'.avc  L  y-Srq—  7.  r,  ^ — 

^ff  icl  /I-  _ 

C  Cfr.  Prop.  \.  J  l\\crdQxethcVisC£ninpjta  is 
ledprcKaUy  as  Z.  «  5  P  ^  ;  and  becaufe  L  is  a  dc-| 
terminate  Q.iia:  .t  lt>-,  therefore  the  Fix  CeiUripttaA^ 
xccipiocally  as  the  Square  oF  (S  F)  the  Diftitnce  o£ 
die  Body  in  Ffrom  the  Centre  of  AttnOion  £: 

J8g  e:i.      .      7 .  j 
^«  ?at;upeiit  of     Axis  <  X  )  it  vpxl  toi 

^7  ^  '  ; 

coTLOLtAir  vL  .  ,"  ' 

If  the  Ceaae  «f  AtmOion  5,  and  the  adja 

rent  Vertex  .V,  be  fuppos'l  imp.\ovab!e,  and  if 
the  Other  Foci  i  approach  ntarti  n:d  rieaicr  to  ^, 
Bud  at  hft  coinciile  wyh  the  func,  then  tlic  Bo.iy 
win  icvolvc  in  the  rcilpheiy  of  a  Cir.'e,  anJ  tlie 
Law  ot  the  Vis  Centripeta  wiii  be  the  lame  as  in 
iheEHipiia. 

I 

COROLLAET  III. 

If  the  Vertex's  A  and  N  be  given,  and  if  the 
Focus /coindde  with  and  the  Fecos  .9  coincide 
with  .V,  then  the  ElUpfu  yl  P  .V  w  Illc.ome  a 
fbei^ht  Line  coiiKidii^  with  the  Diaraeca  A 
and  the  Body  wiU  more  in  the  fimejl  widiout  any 
Attiadion  ftQm  witliouc  the  Line. 

.CO  RO  LLAltr  W. 

If  the  Vertex  A^,  and  the  f  Focus  of  the  EDip- 
^fis,  or  )  Centre  of  AttraAion  S  be  given  ;  and  if 

f !  .  r.thf-r  To  II.  /he  at  af)  infinite  Diftanx  fioin 
A,  ihcii  ti;c  Eihpiis  A'       will  dcgcacraic  into  a 


Parabola,  ar\!  the  Vit  Centr'ipetj  in  ?  wlllbc  a| 
t)ie  S^iu^re      the  Difiancc  A'P  iuvtiiivcly,  • 

.CQKQLLA^rV, 

The  fame  things  being  fuppo.^1,  iF  the  Fo:ui/ 
be  at  more  ilun  an  infinite  Difiancc  fiom  S  ;  that 
u,  if  It  fall  on  ilic  contrary  Side  of  N  in  re(pc4 
of  5,  then  the  Ika'  v  w'll  move  ii;  tlic  Curve  of  an 
Hyperbola,  aiul  \.\viVn  CeiUripef^i  will  b«  recipro- 
cally as  die  Sqaace  of  the  Diifauwe  from  the  Fo> 

CORO  L  J.ARr 

If  the  Focus  I  and  the  Vertex  A  be  givcn-j 
and  if  the  Centre  of  Attraftion  S  be  fuppos'd  at 
an  infinite  Diftancc  from  /,  then  the  Curve  /f-p 
will  be  a  Parabola,  :  '  ^  C'niriffeta  \^\U'it 
the  fame  in  every  l^oinc  of  thcCurWi  and  contra- 
rily,  if  a  Body  moving  at  Hfft  m  a  ftrcight  Line, 
be  attrafledroaCentre  atan  infinite  Diitauce  hom 
the  family  tbeii  that  Body  will  move  iii  the  Curve 
a  Faii^olB)  and  the  Cakie  of  Atifaftion  will 
be  in  the  Axis  of  the  Panbola,  at  an  infinite  Di* 
ftance  from  the  Vertex. 

SCHO  L  i  VM,       f  ' 

k  maybe dhfenfd that  the  ParaccntrlcSoEdtatioa 

of  Gravity,  and  the  Vis  CetiXtifOt^areTenti^ 

figmfjingths  fcviif,  thini^. 

PROP.  VIL 

The  Solicitation  of  Gravity,  or  Vis  Cenfripcta  of  a 
Planet^  is  to  th'"  Cf^natus  CentriFugus  of  tbtJOKB 
Planet^  as  lU  pirjaii  D:(Lmce  from  tht^  u 
to  i  tbf  farame^r  9f  tbg  ffanitary  EBffit, 

Soppofc  S  M  =  D,  and  L  —  to  the  1^iMm&: 

ter  of  the  A?tis,-  -i''J  ^"^^  t  »  L  he  u.  conftaiit 
Pl^  equal  to  twice  tiie  tlcmeatary  Tiigngle 


A 
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AflUTk  the  Solicitation  of  Gravity  is 
Verlcly,  oi  as  M  m  ,  or —  -z^- —  dire^ 


as  Di  in- 


—    —  direaly,  or  as 


D 


(dividing  by  the  invariable  Quantity 
2    «  t»  »  L 


CO  RO  L  LART, 

Hence  in  the  Point  W  (in  which  an  Ordinate  to 
the  Axis  drawn  through  the  Focus      inter  "cA» 


*,  diie£lly.  Whence  'tis  evident  that  I  the  EJliplis)  the  hiptitu  which  a  Planet  hath  ac 
D*  _  .     _         „     I  quired  fince  it  delccnded  from  t 


tile  SoUdtation  of  Gravity  it  in  the  Conatus  Cen 

-j-^,        "  *'  »       to  t  ^«jD||iiion  to  cue  I'erineuon  j  ana  ui  tneuia 

"W"'*  "~ — "  ,D,  »*?^»*'  ItheDUbnceofthePIanetfifomtlteSanis 


quired  lince  it  Oelccnaed  trom  the  Aphelion,  is 
equal  to  half  the  Impetuj  acquir'd  from  the  Aphe- 
lion to  Che  Perihelion  j  and  in  the  laid  Point 
'  *  ■  *      ■  '    '     4-,  thfc 


fisnoe*  of  the  Ftantt  £coin,the  Son. 

PROP.  VIII. 

T6<?  ^reatrji  Afc^nftve  or  Decenftve  taracetitrick 
Velocity  of  a  PLmety  ii  when  the  Difianu  of  the 
KtmH  frotntheSun  is  equal  to  x  «f  tb$fara 
'Of  tbtAsdt^tbempftu 


to  -  D    and  becaufc  J  L  is  an  invariable  Quantity,  Parameter  of  the  Axis  of  the  Figure, 
the  Rationes  of  the  SoUcitation  of  Gravity  to  the  I    And  the  Jmpetuf  which  a  Planet,  defcribing  any 
Conatm  C^itrifwus  are  propoitiaiMble  to  the  Dl>  |  Arch  of  it»  Orbit,  ftcqattcs,  ii  to  At  ttipttut  K" 

'  '  -«       .    «•  quir'd  in  a  Semi  revolution,  asthe  Angle  of  appa- 

rent Motion  is  to  two  right  Angles ;  the  Itrtpetui 
here  meant  is  that  impreb'd  by  Uravity  oUr  Attia« 
^lion,  fimplv  ronfiderdhy  fhemfllveSj  the  contrary 
bnpetus  ariiing  from  the  Conatus  Csntr^ugus  not 
beu^ain&lettdi 

R  O  P.  X/  ■ 

fo  explain  the  Motion  of  a  flanet  through  tbewpoUt^ 
Revolut  ion ;  and  to  jjj  rw  b(m  a  Panet  apprMdUi 
tOy  and  ^4mr»c$du  from  tbeS^^Jxieak 
cibus. 

If  aPlanetbc  at  its  greatcfl  Dii^rcfllon  from  the 
Sun,  or  in  the  Aphelion  the  Conatus  Centrifuj^us 
and  die  Solicitation  of  Oravity,  are  left  than  it  ijt 
were  i^earcr  to  the  Sun,  But  :ir  that  Diltancc^ 
viz,  in  the  Aphelion  A,  the  Sohcirat  ipn  of  Gra- 
vity u  greater  than  twice  the  Conatus  Centrifugui^ 
(  becaufc  S  Ay  the  Diftance  of  the  Aphelion  fmrn 
the  Sun,  is  greater  than  -f  the  Parameter  .V  W) 
rhcrcforc  the  Planet  will  dcfccnd  towir Js  the  Sini 
in  the  Curve  Line  AP  MD,  and  (  trap.  ^.  )  the 
defcenfive  latpetus  will  continually  incrcale,  ux 
heavy  accelerated  Bodies,  to.  long  as  the  Solicita* 
ticn  of  Gravity  is  ftrongcr  than  twice  the  Conatus 
CetUrifiigHt'.  For  thedeteenflve  Piracentrick  Moti* 
on  increales,  as  long  as  the  Solicitation  of  Gravity 


Draw^J  V  perpendicular  to  the  Axn  ^D,  Ifay 
the  greateft  Paraccntrick  Velocity  is  in  IV or  X 
JSor  the  Solicitation  of  Gravity  is  to  the  0>- 
nat»s  Ctntrifif{pu,  as  D  it  to       and  the  Solicita- 
tion of  CiraviiyistotwioetheGiM<itfCMtH/i^r, 
as  D  b  to  T  L ;  and  bccaule  ^  IV=  D  is  =t 
thewRne  in  the  Point  VK(or  X)  the  Solicitat ion  df 
Gnviry,  is  eqaalto  twice  the  ConatmCentr^ngiu 
and  rby  frop.      confeqoently  tihe  Plonon  of 
the  ParaC'  iitrick  Velocity  is  =  o :  Whence  it  is 
evident,  that  if  on  5  as  a  Centre,  a  Circle  be  de 
1bib*d  whh  ft  Radios  » |  the  parameter  of  the 
Axis,  it  will  cut  the  Orbit  of  the  Planet  in  two 
P^ts  W  and    in  which  the  gteatcft  Paracen  uick 
Vdiodty  happens.  .  . 

* 

CO  RO  LLARn 

The  Conatus  Cintrifugus  of  receding  froiti  the  _ 
Sun,  is  always  Icfs  than  the  Solicitation  of  Gravity ;  is  gieater  chantwice  the  Conatus  Csntwifi^iui  and 

for  the  Solicitation  of  Gravity  is  always  to  the  '  n  s-fc  xm^,ij  in 

Conatus  Centrifiif^t  as  the  Diftance  of  the  Planet 
from  the  Bocns  u  to  |  part  of  the  Parameter  of 
the  Axis;  and  irt  the  EUipfis,  the  Diftance  of  a 
Planet  from  the  Focus,  is  always  greater  than  ~  p^rt 
of  die  Fftnunetet  of  the  Axis.  Thaetoie,  ^c, 


PROl'.  fit 

XAtf  Impetus  tr/jfcA  a  flanet  acquires  (^during  the 
.  vhole  time  of  its  Mttdoif^  vf  the  eontinut  j  A. 
•  traBion  'if  the  Sun,  are  proportional  to  the  An- 
gles of  Ctrculation ;  that  ts^  as  the  Angles  of 

I  iky.  That  Impetus  which  a  Planet  acquires,  as 
it  moves  from  A  to  P,  is  to  the  Impetus  which  it 

acquires,  mm'ing  from  A  to  M,  as  the  Angle  A  SP 
is  to  the  Angle  ASM'.  For  the  Increments  of 
thofe  Am^ei  {  Prff,  4.)  are  reciprocally  as  the 

Sqiiaiesor  die  Radii  or  Diftanccs;  tliat  is  (Cor. 
Tr&p.  as  the  Solicirarions  or  Imprcnions  of 
Gravity Therefore  the  Sum  of  thefc  is  proporti- 
onal to  the  Sum  nf  thofc;  that  is,  thcSjmofall 
the  Impetus  or  Imprcllionsot'Gravity  iL-quir'd  from 
A  to  P,  is  to  the  Sum  of  all  the  Imprenions  of 
Gravity  acquir'd  from  A  to  M,  u  the  An^  at 
^  5 is  to  the  Anile  ASM.  •  *  • 
VoL.IU 


therefore  the  def^enHve  Pancentiick  M6tidn  will 

incrcafe  (although  the  infimtcly  little  Increment  of 
the  Paracentrick  Mououdeaeale  at  the  iame  time) 
until  the  Pbner  anive  tt     in  wMdi  Point  tiw 

Solicitation  of  Gravity  is  equal  to  twi:cthe  Cona- 
tus C^ntrifi^us  ;  anda^nfequemly  the  i~  iraccnttick 
Velocity  b  greeted  at      when  the  Diftance  of 
the  Planet  from  the  Sun  b  equal  to  4-  the  Parameter 
of  the  Orbit :  Afterward?,  although  the  Planet  con- 
tinues to  approach  nearer  and  nearer  to  the  .Sun^ 
ntitil  it  come  to  D,  yet  the  Piracentrick  Velocity 
dccrcafes;  fir  the  Solicitation  of  Gravity  is  to 
twice  the  Conatus  C:ntrifugusy  as  the  Diftance  of 
the  Planet  ftom  the  Sun,  is  to  ^  the  Panneter  of 
the  Orbit ;  and  confcquently,  all  the  whife  the 
Planet  is  in  defcribing  tlic  Portion  of  the  Orbit 
WD  Xi  twice  the  Conai»sCentr^ugu$\A^eaxtt  tbaq 
the  Solicitation  of  Gravity;  and  from  K^to  I> 
the  Paraccntrick  Velocity  decrcafcs;  which  it  con- 
tinues to  do,  unti)  the  Centrifugal  IroprellioDS  col- 
leAecI  into  one,  from  the  Aphclbn  Ay  preci'elf 
deftroy  all  the  Imprcflions  of  Gravity  collcftcd 
into  one,  from  the  Aphelion  A,  or  until  the  Cen- 
triFugil  Impetus  be  equal  to  the  Centripctitc  Impe*' 
tus.  Nowthb  happens  in  the  Perilielion  D,  where 
the  Paracenitick  Velocity  vanilhct,  and  in  whicht 
the  Cmatus  Ontrf/i/gui  and  Solicitation  of  GnMcy 
arc  equ.\l  and  contrary,  fo  that  the  Planet  cannot 
approach  nexicr  the  Sun  than  it  is  in  thb  Point  0»- 
P  Mtef 
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Aftcrwaids,  the  Motion  being  continuM:  As 
the  Planet  hath  hitherto  approacncd  to,  fo  now  it 
begins  to  recede  from  tlic  Sun  in  il'.c  Fcvus  5,  and 
^endea^vours to  movcfxqiw  D  by  A'^owa  ds  ^.  for 
twice  the  Conatus  C^nlnfu^m^  w^ch  hegjyito 
<XfA  the  Solicitation  ol  Gravity  in  H',  continues 
.to  prevail  ffom  V  to  X\  and  tWcforc,  feeing  the 
Jt^iahet  begins  i;o  tnoyc  ( as  it  were  anew  )  from  D 
M'^'t}ip%mercon^iy  I^fccus  (  m^wally  dp- 
'lAioyinj  eacKbtherj  tije  Centrifugal  Panicentrirk 
"Velocity  ir-.nca'cs  fioin  D  ro  X  but  the  Increment 

oc'c  amve  inf^>  where  tlie  ^icitation  4)|F  Gtfivi^ 

f$ equal  totwi:c  x\\z  CcnatUiCeittr\fugui;  therefore 
the  greateft  Centiffu^al  P^xacentrick  Velodty  is 
ih  X\  fiom  X  to  jfy  the  Solicitation  of  Gravity 
Biprails  above  twice  the  Conatus  Centrifugns ;  and 
CDnfequcntly,  thcOntrifugai  Paracentnck  Velocity 
decreafcs,  until  the  Platwt  arrive  in  the  Aphelion  Ay 
in  which  point  the  Conatus  Centrifttgus  and  Solici- 
tation of  Gravity  become  equal  and  contrary,  and 
conleauently  mutually  defiroy  each  odiert  And  thus 
the  Flftnct  Ktotns  to  fiom  whence  it  depaft^, 
and  begiiu  and  %ilhes  new  Revolutioiu  (bocef- 


CONSECTARY  1. 


Hence  we  have  fix  remarJable  Points  in  the 
jflUplic  Orbit  of  a  Planet,  viz.  four  obvious,  y1 
flK  Afihelion}  D  the  Perihelionj  Band  B  the  mean 
Diftinces  ('for  SB  or  5 £  is  =  |  the  tranfvcrfe 
Aa^AD,  andcon(flqaentlj  an  Arithmetical  Mean 

i^SA^Sb,  tt.^  nl  M  n- 


A  to  2>,  and  the  impetus  ac  ;uir"d  iVoro  ^  to  IV ii 
=  to  tint  acquir'd  from  IV  to  D  ;      the  Inyieras 

are  proportional  to  the  An^^Ict  of  apparent  Motimi 
and  tbe  A"^'"  A  S  H  and  WSD  light^- 

CONSECTARY  111. 

Hence  to  detcrnaioe  tbe  Species  of  the  Piajietary 
Ellipfis  ;  the  Focoi  or  the  Ellipfis  S  is  given  ;  and 
the  Point  /i  ivlicrc  the  Planet  is  when  the  Su'i  be- 
gins to  atfia^  iff  baog  fuppofed  at  the  grcaceft 
DiAiAce  of  VlaiMt  Jkwm  the  Son,  thevemotec 
Vertex  of  the  Ellipfis  isajfo  given,  and  the  piopofb 
tion  between  the  Solicitation  of  Gravity,  or  FoiCO 
of  Gravity,  wherewith  the  Sun  begin*  toattraft 
the  planet  in  /4y  and  the  Coitatus  Cintrifwus  in 
the  fatpe  Point  A  being  known ;  the  prinapj  Pa- 
rameter of  the  Orbit  WXy  or  an  Ordinate  applied 
to  the  Axis  in  the  Focus  .9,  may  be  found.  For 
SA  (given)  isto5  W(  =  v  the  Parameter  of  the 
Orbit )  aithe  Force  of  Attraaion  in  A  is  totwice 
the  Conatus  Centrifunuy  and  if  i  the  Parameter  be 
fubftraftcd  from  5  Ay  the  grcateft  DiAance  of  the 
Planet  from  the  Sun,  the  remainder  will !  c  to  5^ 
a*  SA'utoSDi  tbaiSonAD  the  tranfverrc  Axis 

of  tlieElliffil  it  tlMfani  Whence  the  PJane^ 
ElttpSi  nay  be  ddcno'd. 

CONSECTARY  IV; 

A  Planet  will  defcribe  a  Circle  when  the  Solid- 
tation«f  Gravity,  and  tmce  thtCuutmCttitrifm' 
gut  are  equal  at  the  Resinning  of  the  Attra^ion 
for  in  that  Cafe  they  will  remain  equal,  there ba- 
ing  noChuKe  to  make  the  Planet  approach  neant 
to^  or  recede  farther  fitom  the  Centre  of  Attraflion 
aoonc  which  it  xevolves ;  but  when  in  the  Begin- 
ning  the  Foioe  of  Attnaianand  twice  the  Ccnatut 
Cetttrifugtu  are  oneqoal  (  prorided  the  fimpic  Co- 
natus  Centrifugut  bt  always  lefs  than  the  Attra- 
aion  )  then  the  (aid  Planet  will  defcribe  an  Ellipilt  | 
and  if  tha  Fosoe  of  Ania£bon  ptevail,  the  Point 
what  die  Motion  begine,  is  the  Aphelion  ;  or  if 
twice  the  Conatus  Centrifuge  P***^  thi 
Cud  Point  i<  the  PcahcUon. 

PROP.  XL  ^ 

If  ftverat  Bodies  rovoht  romi  a  common  Centre, 

and  if  the  Vires  Ccntripctx  b/t  reciprocaUyas  the 
Squares  of  their  ]Hftancei  from  that  Centre^ 
then  in  EMipftUy  the  Squares  of  tbeperiaSc  'Timu 
will  be  astheOtbts  «f  tht  troi^vsrU  Amttf 
tUmpfei,      '  ^  ' 


greiRion  of  a  Planet  from  the  Sun  )  and  two  more, 
■f//«.  IV  and  being  the  Extrenaitics  of  the  Para- 
meter of  the  Orbit  applied  to  the  Aiif  in  the  Focus 
S%  vfhich  Pcnnts  happen  in  the  greatcft  aliifeiifiye 
«ic  delceilfive  Euacentrick  Vdoa^^ 

COKSECTARY)  IL 

The  lowetns  wMch  a  JHuiet  eoqniiCB.  by 

AQion  of  Gravity  from  A  to  IV  is  equal  to  half  I  KcafTjmc  the  Symbols  in  TroP.fy.  then  thc'Para- 
dic,  Impetus  w^  ic  acq^uiies  in  its  ddccnt^from  I  meter  of  the  Axis  of  the  Figare  h  (fnp,  6m  Cer,  t .) 

I  "1  "is 
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  ATM  

it  s^'^^  when  tbe  Poult  ^ttiiifiiiittl]pii«tf 

•nd'^the  timet  be  equtl,  then  Q^R  it  ivtiBij 

a&  x\itVtsCentripeta.  or  reciprocally  as  (the Square 
of  theDiftaiKc)  Scq\  therefore  £,  is  as  " 
Sfq\  that  is,  the  Lalus  RsBumCLj  it  as  tne 
Square  of  the  Area  Q^T  »S  P;  and  the  Area 
J^T  »  Si»,  or  ^  r  «  5  F  is  in  the  fiibduplicaic 
Katio  of  the  Parameter  (  L.) 

And  if  the  periodic  Times  be  equal,  the  Areas 
of  the  tilipfes,  are  in  a  fubduplicate  Ratio  of  the 
FvaiiMileis;  ind  if  the  Parameters  be  equal,  the 
Arois  are  proportional  to  the  periodic  Times; 
and  if  neither  the  Pkrameters  nor  the  periodic 
Times  be  eqoal,  then  the  Areas  of  the  Ellipfes  are 
in  «  t^fudo  compoondedof  •  fiibdinlicace  Ratio 
of  tfw  Pammetert,  and  the  fitapk  lUtio  of  the 
j>LriijJi   Times  ;  therefore  rhc  periodic  Times  .ui 
in  a  Ratio  compounded  ot  the  UucA  Ratio  of  the 
Amt,  and  the  reciprocal  fiibdopJiciie  Ratio  of  tbe 
Parameters.  Now  tbe  Areas  of  unequal  £lUp(b,are 
(/<rt.  105*  Hajtt      <i<)  in  a  fubduplicate  Ratioof 
l3ie  Plu«iacfiC»»  and  the  fubduplicate  Ratio  of  the 
Cubes  of  the  rranfverrc  Axis  jdintly.  Tlierefbrc  the 
peruxlic  Tiroes  are  in  a  Ratio  compounded  of  the 
udbduplicate  Ratioof  the  Parameters dire^y,  the 
fahdoplicatc  Ratio  of  t1  c  Cubes  of  the  tranfverfe 
Axes  tiucflly,  and  the  lubdupl'cate  Ratio  of  the 
Vkntiwters  inverfcly;  that  is,  the  periodic  Times 
»re  in  a  fubduplicate  Ratio  of  the  Cubes  cf  the 
tranfifer  'c  Axes,  and  coufcquently  the  Squares  of 
rhc  periodic  Tiroes  are  proportional  to  CM  Cubes 
of  the  tianfveile  Axes.  S^.  E*  D» 

Tlic  Squares  of  the  periodic  Times  of  Bodies 

revolving  in  Elltpfes,  are  as  the  OJ^,^€^■,  of  tlirir 
DiAancesfrom  the  (  Focus  of  tbe  Figure  or )  Cen- 
tite  of '  Attiaaion. 

BcK^  on  diis  Sobjedl  of  Aftronomy  of  aoicim- 

mcdiarc  and  neceffary  Ufe  arc  fu.h  astbcfey 
Gr^jflpf  s  AlUonomf  Lat,  in  ToL 

Doftrine  oF  die  Sphere  at  die  end  of 

St  Jotuis  'Moor's  I  Vo!.  of  M  uhcm. 

N.  Mercat&r  %  Kkxovom^^Lat^LbniU  l6^6.Zvo, 

Gafj'enJus's  Aflronoroy. 

Bifhop  ll'mi's  Ajltonomy. 

Tacqueft  Aftronomy,  in  his  Obira  Math. 

Uatuf*  Catalpgife  cf  tbe  Soutbtm  Stan.  Ox- 

on  11!  £^0. 

An  Ei&y  concerning  the  Caufts  of  the  Celeftial 
Motion':,  in  tiie  Lnffiek  Ads  tff  Hcfr.  1689*  by 
C.  G.  Leibnitz, 

Xgpleri  Epitome  Aftrononti*  Ciptrnicaa^ 

t'l^f^'s  Hdrumticon  Gtkffg. 

StreOi'i  Afironoti:ra  Carolina* 

Jer.  tbrrtttd  Op.  Pcfibtma, 

F'tBialdt  AtroMnc  mMakd. 

\\7jif!c'n\  CI  Air  iona  Affr'oH  itUCtt. 

A  i  HEN  A  TO  \\  1 1 M,  in  Cbrmin^,  is  a  thick 
Clafs  Cover  Tor  Ke;id)  uc  to  a  Caeurbite  in  ibme 
Kit'c!-'  '^f  SiiMimtion<:. 

ATMOSPHbRE.  From  wliat  hath  been  Ihewn 
in  Vo!.  1.  underthis  Word,  it  appears  to  be  plainly 
imp-^ni^'e  to  arcoonr  f->r  fo  i^rcat  a  Rarcfa6lion 
and  Cindci  fit  on  as  is  difoovcred  to  be  in  tbe  At 
inofpheri  j1  Ait,  tvidiout  tltc  SnppofitiOn  of  the 
farriclcs  .yf  Miuct  beiiMt  cudued  vnsiitUepJljie 
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or  Lgvitating  Portgy  whereby  thty  muiudlly  atoid 
One  another^  till  they  coihe  within  the  Diilance 
where  the  ottraBhtf  Force  begins .  Sec  AttraSicm 
For  as  the  Learned  Mr.  tij^lej  obr<itve^at  tbe  dofc 
of  his  t'ropolition  about  ^e  Heiehn  of  the  mer- 


curial Cylinder,  at  any  Elevatio 


a  Li  ivc  t  .it: 


Surface,  ^(c  Phi/.TrMf,  H,  iSj*  It  fcctns  a  wjr/ 
h<trd  ^ui^p^n,  thdt  rl» IWhtv  ot  Compofitien tf 
Parttcan  ^capable  of  fogreat  Etpanfionand 
ContraSion  as  is  found  to  be  in  tbe  Air,  and  can 
Icatce  be  a^ooonted  fnr,  fioot  comparing  ic  to  mdS^  | 
or  fuch  like  Spongy  Bodies. 

ATTAINTED,  in  the  common  Law  it  oftd 
particularly  for'fiicb  as  are  found  g^tyof  fbne 
Crime  r  OSence,  ffijccially  Fc!  ny  or  Trea'onf 
But  ^  Man  is  alio  (aid  to  be  aitauucd  of  Diffeifm. 
Wefi.  I.e.  24.  and  if 64  and  ^.  Ed.  \.  A  Man  is  at- 
tainted two  Ways;  by  Appttrant^  or  by  Ptocffti 
Attainder  by  Appearance^  is  either  by  Qmfeffionf 
Battel^  or  by  VerdiS.  Attainder  by  C/t^ejfion  is 
when  a  Man  pleads  Gmlty^  and  doth  not  put  fum- 
(clf  opon  his  Country  for  Tryal.  A  Man  it  at- 
tainted  by  Battel,  when  being  appealed  by  aiio- 
tberj  and  chuflng  the  Cooibat  lachec  than  the  Jut^ 
he  it  Tanquifbt ;  and  He  is  Mmmted  hj  tP'er&t 
when  lu-  ii  pTjnJ  Ciuiltyby  a  Jury. 

ATTAINDER  by  Prouft,  is  otherwi'c  called 
Attiindw  by  Defeudt  or  Vturyy  and  is  wheie  i 
Pcrfon  flieth  and  is  not  found,  after  he  hath  been 
three  Times  publickly  called  ui  the  Country,  and 
at  laft  is  Outlawed  by  Defaulc. 

ATTENDANT,  in  Law  is  tTfcd  in  thit  Senfe, 
for  one  that  oweth  a  Duty  or  Service  to  another; 
orafteralbrt  dependeihupon  another.  v.^r.Therd 
is  a  Lord,  Mcfnr  and  Truant.  The  Tenant 
holdeth  of  the  Mefnc  by  a  Penny,  the  Mefiic  hol- 
deth  over  by  two  Pence,  The  Meuic  releafcth  to 
the  Tenant  all  the  Right  he  hath  in  the  Land,  and 
the  Teiunt  dies:  Then  lhall  his  Wife  be  endowed 
of  the  Land,  ZTvii}x  Attendant  to  the  Heir  of  the 
third  part  of  die  Penny*  and  the  third  part  of  the 
two  Pence,  for  (he  fhallbe  endued  of  the  beft  pari 
of  the  PoffclTion  of  her  Hufband.  They  (ay  alfo, 
that  where  the  Wife  it  endowed  bv  the  Guardian^  ' 
flie  fiiall  be  Attmidemt  to  her  Heir  at  Int  full 
Age. 

ATTITUDES,  in  Painting  or  Sculpture,  are 
the  proper  Poftmcttiiacche  Figure  ihould  Be  placed 
in,  fo  as  agreeably  to  nfwec  the  0cflgn  of  ch^ 

Piece. 

ATTRACTION.  Sir  Ifaac  Newton  at  the  cnj 
of  the  /.itim  Edition  of  his  excellent  Book  of  Op- 
ticks,^«.  22.(hcwsthat  ofthofe  Bodies  which  are  of 
thcfimc  Nirure,  Kind,an  J  \  r  ue,  by  ho»v  much 
Icfs  any  Body  is  than  another,  greater  is  its  at-^ 
tracltvs  force,  la  proportion  to  its  Magnitude.- 
Tlws  Wfeond  that  the  Magn-.ikk  A  troBion  it 
ftrongcr  in  a  fwall  Loadftooe,  in  proffctttion  to  its 
Weight,  than  in  a  larger X  Pdr  the  Artidet  of. 
fniair  NiigiHts,  being  nearer  one  to  another^ 
can  more  cafily  combine  or  oin  their  Forces  inro 
one.  Wherefore  the  "Rajs  of  Lights  being  the  leall 
of  all  Bodies  that  we  know,  niuft  needs  have  the 
grsateftzud  Prong^fi  attraBive  Pores 'y  and  how 
very  Arotigly  tho'eParticles  di  attract,  nlay  be  col-* 
leflcd  by  the  fMb'.vtng  Calciilario;i.  T\\c  Actra- 
Bicn  of  a  Ray  of  Lighr,  with  regard  to  ilic  Quan- 
tity of  its  Matter,  is  to  the  Gravity  which  ^wf 
pioreilcd  Body  hath,  in  proportion  to  the  Quanti- 
ty of  Maucr  iii  tiuc  Co  lv  :  :  in  a  Ratio  com- 
pounded of  the  Velocity  of  a  Riy  of  Liihr,  to  thi 
Velocity  of  that  pio}e£(ed  Body,  and  of  tSxt  Flex-* 
1*  s  tilt 
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UTc'or  Cujvjr  iiL-  rf  rl  c  Line  which  the  R;iy  dc- 
f.ribes  ii)  the  place  or'  its  Ren  i  n-,  todu  Cnr- 
vatitrc  or  Flcxutc  of  the  Line  w'w.ch  the  J  pro- 
jc^lcd  Body  dcHriibcs.  Hiae  is,  fuppofingthe  In- 
clination ct  the  Ray,  to  the  rcfiacTmg  Surface  be 
the  fame  with  that  of  the  Horizon.  And  from 
this  Propclition  heCilcuhfcs  that  the  Atti\hlttn 
of  the  Rays  offight  is  above  loscooooocoGooco 
a  Thoufind  Millions  of  MiBiomoF  Timet  «?mter 
than  the  Force  of  Gravity  on  the  Faith's  '^Jiface, 
according  to  the  Qpantit|  of  matter  in  each ;  and 
fuppofing  Light  to  oome  Fromtbc  Swithtcnerin 
about  ft  veil  or  cighr  Ntliiutes.  And  in  the  very 
roint  cf  Contact  of  the  Rays ,  their  attracting 
Forae  may  be  yet  much  greater. 

Now  fi:ch  a  prodigious  Force  of  AttraB'tsn  in 
the  Rays  of  Light  cannot  but  have  wondcrfui  Ef- 
fia*  lit  thole  Panicles  of  Matter)  with  which  they 
arc  jnyncd  in  the  O'rnpnfifion  of  RoJics  ;  and 
muft  caufc  that  thofc  Pautcies  attrad  one  another, 
and  that  ihey  «re  moTed  varioofly  aaong  them- 
ielves. 

Tis  very  probable  therefore  tlat  the  fmaUf ar- 
ticles of  Bodies  have  certain  Vtrtuts^  lowers  or 
Forcet,hj  wliich  at  a  fmallDinancethey  mayadnot 
only  on  the  Jtayi  of  Lfgbt  to  Refract^  KefltB  or 
htfUB  them,  butalfo  mutually  on  one  anotlier,  in 
order  to  piodiie  mofi  of  the  fbMoihtmi  in  Nattire. 
^is  very  well  known  that  Ibine  Bodies  do  tfaoa  tBt 
oii  one  n  nothcr  by  the  AttraBions  of  Gravity,  Mag- 
wtifw  and  ElsSrititj :  And  thefe  Examples  (hew 
what  t\it' Rtafon^md  Ordtr  of  Naturt  is,  and 
make  it  very  |^robablc  that  there  miy  be  vet  fomc 
other  Attra3tons.  for  Nature  is  very  uuitoiiu  and 
agreeable  to  it  lelf. 

Now  the  A'traHioiii  of  Cir^nily^Maprutifmind 
EleBrkity^  extend  themfcivcs  to  confidcrabie  Di- 
Jlancea,  and  therefott  an  commonly  obfimd  and 
taken  notice  of  l  y  every  onr.  But  "tis  very  poHi 
bic  that  tiicre  may  be  many  oihen  alfo,  which  ajc 
contain'd  in  fuch  narrow  limiCi,  and  peiformed 
within  fuch  a  little  Difianoc^  asyedo  havecicapcd 
all  our  Obfervations. 

For  when  Salt  of  Tartar  runs  per  deliwiMM  or, 
diflbhres  into  an  Oil  as  the  Chymifts  call  it. 'tis 
wy  probable  dvat  it  is  oocafion'd  by  Ibme  Attrmion 

which  is  mutu:il  between  the  Particles  of  the  Sair, 
and  thofe  of  Water,  which  rove  up  and  down  in 
^  Air  In  die  Form  of  Vapour ;  and  the  Reaibn 
why  common  Salt^  Nitre  ai,J  T^triof,  don't  rnn 
thus  per  daUfiifisn^  is  bccaufc  they  are  without  any 
liich  AtCn&ions;  and  when  Salt  of  Tartar  hath 
drawn  as  much  Wat(5r  out  nf  the  Air  as  itsQuan- 
tity  win  bear,  it  draws  no  more,  btcaule  when  it's 
Saturated,  the  Attraction  is  at  end.   It  muft  be  alfb 
from  iti  attiaclivc  Force,  tliat  riic  Water  rhus  im- 
b.bcd  by  the  Salt,  cannoL  be  feparated  from  it  in 
DifiiUatim^  bzit  by  a  vfry  violent  Hsat  ;  whereas. 
Water  will  ufualfydiftill  off  with  a  very  cafy  Hear, 
from  other  thini^s.  'Tis  much  the  ftme  thing  with 
Oil  of  Vitriol,  which  till  it  is  Saturated  with  ir, 
artra£ls  the  Moiihire  of  the  Air  in  veiy  oonlidera- 
ble  Quantity,  and  aftenvaida  parts  with  it  with 
great  Difficulty.    And  when  Oyl  cf  Vitriol  and 
Water  beiug  mingled  together  in  the  ftme  Viflcj, 
gfow  lb  hor,  :is  ir  ts  known  they  will  do,  it  appears 
plainly  by  that  Heir,  that  a  very  great  Motion  is 
excited  in  tlic  P  irticles  of  the  two  Liquors  •  and 
from  that  Motion  it  ar>peats  that  their  Parricies  in 
mlnoling  Coal^^cc  'vith  a  great  Force  ari.l  Impc- 
tufioiy,andcoafcquently  attrail  or  gravitate  towards  j 
•ne  aoocher  with  an  accekiaccd  Motion.  Thus  I 


alfo  when  Aqua  fortis.  Spirit  of  Vltrio/ or  Nitrg^ 
or  any  other  c orr' five  Men firuuw  dilK  u  ts  Filings 
of  Iron  or  any  other  Metal  witii  Heat  ami  tbulU- 
tionj  'tis  plaui  that  the  Acid  ['articles  of  tfic  Aita- 
firttutn  attrad  and  ruih  upon  thofc  of  the  Metal 
with  a  very  great  Force,  enter  into  their  Fores  with 
vi')icixr,and  d  s  oyr-orfcparatc  thefmall  Corpufclef 
of  which  the  Metai  is  compoicd,  one  from  another ; 
diQ^  the  Particlesof  the  Acid  Mtufhumn  are  drawn 
off  at  firft  when  they  arc  madcby  a  m  -  Jtrate  H'-ar, 
yet  after  their  Union  (hey  with  the  Parts  of  the 
Mtta],  cannot  be  dnwn  df  at  yet  by  DiftiUation, 
but  by  a  moft  inten'c  and  violent  Heat. 

When  Spirit  of  f  'z/rro/ poured  upon  oamxaonSalt 
Qt  Nitre,  makes  an  Ebullition  and  GoaJeftes  with 
the  Sale  ;  and  when  after  this,  if  the  Comfoft  be 
dirtillcd,  a  Spirit  of  Salt  or  Nurc  will  be  dsawn 
off  miKh  ealier  than  without  fuch  a  Mixture;  it 
fliews  plainly  that  thr  Fixt  A'iali  ot  the  Salt  At- 
tracis  the  Acid  Spirit  of  the  Vitriol  much  more 
ftiongly  than  itdoth  its  own  Spirit,  and  becaufeie 
cannot  deuin  them  both,  it  parts  with  its  own  Spirit 
freely.  When  Oii  of  Fitriol  is  diftili'd  froai  an 
equal  W  eight  of  Nitre,  and  from  both  is  drawn 
off  a  Comfwrnd  Sfarit  of  Nitre,  and  that  Sp  rit  is 
poored  tipon  half  its  Weight  of^ Oil  of  Cloves,  of 
Cetraveay-SscJ,  or  any  ponderous  Oil  difiiU'd  from 
vegetable  or  animal  Bodies,  or  u|>on  Oil  of  Tur- 
pentiney  mitM  with  a  little  Balum  of  Sulphur  to 
thicken  it;  when  in  any  of  thefe  Mixtures  an  a>f}ual 
Flame  will  be  produc'd,  'tis  apparent  that  the  Par- 
ticles of  the  Spirit  and  Oil  muft  rtifli  towards  one 
another  with  a  ftrong  accelerated  Morion,  and 
Aruggle  and  fight  with  a  moi\  violent  Force  and 
impetus.  'Ti»  the  fame  thing  when  that  compound 
Spirit  is  poured  np^-i  ivrl!  rcfiified  Spirit  of  Wtne^ 
for  a  Flame  will  immcJiitcly  arift  on  their  Mix- 
ture. Titt  Pulvis  fHlmimntjy  as  they  call  it,  wbidi 
ii  compos'd  of  5iu/|^AMr,  Nitre  and  Salt  of  Tartar^ 
g  es  oft"  with  a  more  quick  and  violent  Explofion 
then  even  Gun-towJ^r  it  fclr.  The  Acid  Spirits  of 
the  Sulphur  and  the  Nitre  rufliing  together  with 
fuch  Violence,  that  all  the  Parts  of  thc  l'ou  Jer  are 
ranficd,  as  it  were,  at  once  and  all  together. 

Thus  alk>  common  exude  and  imome  Brimfloue 
it  felf,  if  it  be  powder'd  and  mingled  with  an  equal 
Weight  of  Filings  cf  Iron  or  Steel,  and  with  a 
little  WaterSbe  made  up  into  thick  PaAe,  like 
Dough,  the  Sulphur  w'ifl  ad  (b  upon  the  hm,  that 
in  five  or  fix  flours  time,  the  Mafs  will  ^row  fo 
hot  as  not  to  bear  handlijig,  and  at  laft  will  plainly 
bum  and  em i  t  a  Flame.  Now  horn  aB  thefe  Ex- 
periments, and  from  the  Confidcrarion  of  the  great 
Quantity  of  Sulphur  tliat  there  is  mi  the  £arth,and 
of  the  great  Heat  of  the  inner  Parts  of  ir,  from 
the  hot  Sfninz^^  the  burning  V  kams.  t!  c  Ftrg 
Danrps  ziA  huxnin^ Exhalations  that  arc  f-vinid  in 
the  Bowels  of  the  Earth  ;  from  the  ConfiJcrations 
of  Eartlsquakes,  Whirl-min  is,  and  the  wonderful 
Convulfions  that  the  Sea  is  fomctimcs  put  into; 
we  may  undcrftand,  That  the  Particles  of  Bodies, 
before  at  Rc(t  (  ard  'tis  the  fame  thing  alfo  in  all 
Fermentations,  £«fc. )  may  be  and  arc  pur  into 
moft  violent  Motions,  by  fomc  Principle  of  very 
great  Force  and  ASivity,  which  yet  doth  nor  dif- 
cover  it  ftlf  till  the  Parts  approach  and  comi  ven 
niar  one  annthcr;  but  that  they  do  then  «//r<7^ 
one  another  with  ^reat  Force  and  Rapidity,  and 
thereby  produce  their  wonderful  Efiefils. 

Again,  when  0:t  of  Tartar  per  tieliqniiim  ia 
poured  upon  the  Solution  of  any  Metal,  there  is  a 
Fireeipitatim  of  the  Idetalline  F^nicles  produc'd, 

which 
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which  all  fall  down  to  the  Bottom  of  tlic  VtlTel ; 
From  wbciKC  it  appears^  That  the  Particles  of 
the  liquor  are  more  ftfongly  attraBed  by 
thofe  of  the  Oil  oF  Tartar  than  by  thofe  of  the 
Metal,  and  by  that  AtraSicH  are  precipitated 
down  fiom  the  Liquor:  So  alfo  when  a  Soluti 
on  of  Iron  in  Aiita  Forth  will  difTolve  C-tJww,  and 
precipitate  its  Iron;  or  when  a  Solution  of  Copper 
triU difTolve  Jrtm,  •ndleCgotheCe^per  (  fee  depart ) 
Sec.  this  feenw  to  prove  plainly,  tlui  the  Acid 
Faiticles  are  more  ftrongly  attraSed  by  thofe  of 
the  Meul  dtat  tiiey  dilfohre,  than  by  thofe  of  that 
whidi  is  let  When  we  find  that  thofe  Men- 
ftniams  which  will  diflblve  one  Kind  Metal  or 
mix'd  Body,  won't  touch  another,  it  muft  be 
attributed  to  the  /fttraSion  that  theie  is  between 
the  Paiticlei  inibmeCdes,  and  there  being  no  fmb 
in  tlic  other.  And  in  the  general  it  is  owing  to 
this  Principle,  that  Heaty  according  to  Arijiotle'% 
Definition  oF  it^  dtth  eoi^egats  or  pother  together 
homogeneous  th'tngs.,andfeparate  thofe  rvhich  are  of 
a  Afferent  Nature :  After  tlvis  he  thews  bow  on 
this  miw>^>  and  by  the  Help  of  Chymical  Ana- 
Ijfesy  to  come  to  the  Knowledge  of  whatKindof- 
Parts  natural  Bodies  are  compoied. 

The  Reafon  whyDiops  of  Water,  or  otbei  li- 
<]uid  Body  ufually  put  on  a  fphcrical  Form,  he 
£iitb,  is  alio  from  xhc  tjoitiuil  AttraBiono^  their 
Futs;  a&er  tlte  fame  Manner  as  the  Earth  and 
Sett  make  one  roand  Bodj  by  t\kcnaUmd  ^traSi- 
on  or  Gramtati  n  of  their  Parts. 

Andbccaufe  when  Metals  are  dilTolv'd  in  Acids, 
they  attrad  but  a  foiall  Poctionof  the  Menftmum 
to  raem,  therefore  he  condodes,  that  their  Force 
cf  Attrafllon  extends  but  a  u^rj  little  W^ry.  And 
as  in  Algebra^  wbeti  affirmative  Quantities  vaniib 
and  tera^nate,  their  negative  begin :  So  in  Me- 
chanjcksy  where  AttraB'wn  ccafcs  to  exert  it  ftlf, 
a  Kind  of  repeUir^  Force  ihould  fuccced  ;  and  that 
there  is  in  Nature  fuch  a  R?rc?,  feems  to  follow 
from  the  KiflSion  and  Ir^flfBi'.n  of  the  Rays  of 
light  for  in  botli  thefe  Cafes,  the  Rays  are!repel- 
Jcd  from  Bodies  without  the  immediate  Canraft 
of  the  refieB'tng  or  infleBing  Body.  And  the  fame 
Thing  feems  concludable  from  the.  Eminion  of 
Lig^ht:  for  a  Ray  of  it,  as  foon  as  it  is  lliaken 
out  or  the  lucent  Body  by  the  vibrating  Motion 
of  its  Parts,  and  is  got  without  the  Spl^re  6(  its 
Attraftion,  is  propelled  with  a  very  great  Degree 
of  Velocity  j  aud  the  iame  Force  which  in  Reile- 
fiion  fervet  to  repd  the  Ray,  now  ftrtes  to  emit 
it. 

The  ProduBion  of  Air  and  Vapours  doth  alfo 
fliew,  thtlthereisartfpffi7^»^  Force;  for  thofePar- 
ticlcs  which  arc  forced  out  of  the  IVxlics  by  Heat 
or  Fermentation,  as  foon  as  ever  they  arc  out  of 
libit  Sphere  of  tlic  Attraftton  of  theft  Bodies,  do 
immediately  recede  from  it,  and  from  another 
with  a  great  Fotce,  and  Jo  avo  d  coming  together 
again;  fo  (hat  fomttimcs  they  take  up  above  a 
MiUion  of  Times  the  Spice  which  they  did  hcf  re, 
when  they  were  in  the  Form  of  a  Denfc  Body,  which 
is  fo  very  great  a  CoMraBion  Und  Expanfum  as  is 
hardly  conceivable,  if  the  Particles  of  the  Air  be 
only  elafftcaly  r^wo/>  and  Cfrtik^i  up  one  within  ano- 
ther, li!<c  the  TenJrck  of  Vines,  or  Springs  of 
Watches,  as  fomc  have  imagb'd  i  Nor  indeed, 
*fill  any  odier  Hypothefis  account  ftw  this  wondcr- 
fbl  Phjenomriion,  hut  this  of  their  king  endii'd 
vMi  a  repelling  Force,  by  which  they  mutually 
avoid  one  another,  as  «c&  at  iht  Bodiet  from 
nrhencedi^at  firft  ctme* 
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ATTRI8UTIVR  Sec  J-<ffrce. 

AV  tRC(  )HN,  was  aiKiemly  a  mferved  Rent  iti 
Corn  paid  10  iUlig^  Hottlet  by  dleir  Tenants  or 
FanoesK  « 

AVOIR  DU  POK,  in  hemh  fignifles  to  be  of 
jail  Weight ;  bur  in  Law  'tis  taken  in  two  Scnfcsj 
for  a  peculiar  Kind  of  Wciaht  of  fixteen  Ounces 
to  the  Fbond,  and  therd^  Aflingoilh'd  fiom 
Troy  Weight,  whofe  Pound  hath  but  twelve 
Ounces :  And  alfo  fuch  Merchandize  and  Goods  i 
as  arc  weiglied  by  this  Wei||ht,  land  not  hf 
Troy  V\'eip,hr,  as  Etch,  Tarr,  Rofin,  Wjx,  F'^-fJj^ 
Tailoxv,  Cheefe^  Soapy  Hempy  Fiaxj  CopppsryTm^ 
Lead,  Steely  JroHy  &c.  Mr.  Ward  faith,  he  nond 
that  I  Pound  A-Mtr  du  poii  was  cxa^lly  14  Ouncesj 
1 1  Teny- Weights,  1 5  !  Grains  Troy  :  And  he  faithi 
be  can  find  no  Law  tor  the  Introdudion  of  this 
Weight,  nor  at  what  Time  it  came  into  Ule^ 
which  it  lecras  to  liave  done  only  by  Cuftomi 
See  Weights  in  Vol  I. 

AURkUA,  is  a  Term  ufed  by  the  Natural 
Ti/ioriam  fer  the  firft  apparent  Change  of  the 
Fruca  of  any  Infect :  'Tis  4Mi  fiune  audi  what 
ibme  Writers  call  Njmfba, 

AURISCALnUM  is  an  tnftrainent  to  deaa 

the  Ears. 

AURORA  Berealis  is  a  white  Pyramidal  Glads 
of  Light,  which  Dr.  Chilirjy  Mr.  GrJ&ri  and 

Mr.  Derbam  have  mcntioM  d  as  appeariin)  like  the 
Tail  of  a  Comet  in  the  Northern  Heinifphcie  of 
the  fix'd  Stars. 

AUXILIUM  ad  fi^uw  MitUem  factendnm 
adfUiam  maritandan/,\visz  Writ  former Jyjdireiled 
to  every  CODniy,  where  the  King  or  other  Lord  • 
had  Tenants,  to  levy  of  them  a  reafonable  Aid  P>- 
Mrards  the  knighting  of  his  Son,  and  Marriage  o^ 
his  Daughter ;  but  this  is  now  utterly  caked 
away  by  a  Statute  made  1 2  Car,  2.  c  24. 

AXIS  is  Ferikntbio,    Sec  its  Defcriptlon  in 


In  this-lnnrament,  and  all  fuch  like,  (  isafl 
Crane-wheels,  Mill-wheels,  ^c.  the  Vii  Matrix^ 
which  is  to  fuflain  or  lift  up  any  Weight,  need  only 
be  to  dich  Weight  as  the  ferhtieter  of  the  Axis  A  B 
is  to  that  of  the  Tympanum  or  FerttrochbUH  C  D  j 
and  then  there  willbc an  t^qHiRbriUm.  ' 

From  the  Fabrickof  the  Engine,  'tis  plain,  that 
the  Weight  IVia  K  evtnr .  Revolution  of  the  Axit 
rais'd  fo  much,  at  it  the  Girt  of  the  Axis ;  and  con- 
fcquently  the  largerthe  Axis,  the  quicker  rifcs  the 
Weight  C  with  a  Proportionable  Power  J  but  jec  * 
thcSmr^:  and  die  left  (he  Axis  is,  the  (bmerii- 
fes  the  Weidtf.  but  dw  afi«r« 

•  Whetcfort 
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V\  hei-efoie  if  the  \Vcia_ht  be  to  the  Power,  as 
the  L^edmetexof  the  FcrUrtchtum  a  to  tine  Ferimt- 
ttr  of  the  Axis,  then  will  the  Velodry  of  the 
Power  to  that  of  the  Weight,  he  as  the  Weight  to 
the  Power  ;  aiid  confequently  the  Moment  of  the 
Power  wiU  be  equal  to  tbtt  of  the  Weight. 
Wherefore  'tis  plain,  that  the  greater  the  Pcrimc- 
Cei  or  ootermoft  Wall,  the  longer  the  Stick  or 
LevaD  C :  Or  on  the  other,  the  lelKt  the  Dia- 
meter of  the  Axis,  the  cafiec  will  the  fiUPB  Focoe 
move  the  Weight  afligncd. 

AYDE,  in  Law,  is  where  a  particular  Proprie- 
tor it  itapieaded,  and  not  being  able  to  defend  the 
Thing  (or  which  he  is  Co  impleaded,  he  prMetb 
ayd*  of  fome  bener  able :  which  is  done  two  Wajfs, 
X.  In  a  tUa  real,  and  tmem  petit  Mualhm  de 
A  B  fine  quo  refpondere  rum  fotefi,  3*  In  a  ttea 
perfona!,  and  then  the  Dcfenoill^  fttit  Oltjiilkm 
ad  nunmttmtndam  Ejeitum» 

A  YEL  it  a  Writ  which  lies  wh^  theOnuM- 
thcr  (  cilkd  by  our  common  Lawyers  Befayely  it 
ihould  be  Befajed^  was  feized  in  bia  Demeuie,  as 
«f  Fee  oPany  tands  and  Tcnementi  in  Fee  Simply 
the  Day  that  he  died,  and  a  Stranger  abafeth  and 
cntereth  the  faoic  Day,  and  difpoiTefleth  the 
Heir. 

ASIAMENTA,  Eafementty  in  Grants  of  G)n- 
vcjance  and  Demifc  did  include  any  Liberty  of 
Hich-way,  Water- courfe,  or  other  ctiflo- 
mary  Benefit  for  the  Eafe  and  Accommodation  of 
the  Owners  or  Inhabitants  of  any  Houlc,  or  the 
Tenants  of  any  Land.  Kemuft  Gtolfarj. 

AZIMUTH  of  the  Sun.  To  find  ic^eadUy  by 
projcditw  Part  of  the  Analemroa,  htvtt^  the  La- 
titude of  the  Place,  and  the  Sun's  Declination  and 
Altitude :  With  60  of  the  Cfaordi  diaw  the  Ciick 
P  E  Z  for  the  SoHHrialGolnre  or  Meiidianof  their 
Place,  and  crofs  it  in  the  Center  with  the  2  Lines 
Z  H  and  S  N,  at  right  Angles  to  another  foe  the 
AAmab  of  E  and  N,  and  for  the  Horizon  of 
the  Place.  Set  the  Laritode  from  N  to  P,  fo 
iiall  P  be  the  Pole  of  the  World  t  and  fct  it  alfo 
from  the  Zenith  in  Z  to  E,  and  draw  E  C  Q  for  the 
Equinoflial,  draw  alfo  P  U  for  its  Axis.  Then 
bom  the  Chords  fet  the  Sun  s  Dcdinrtian  fiom  £ 
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toD>  and  from  Q.toF,  if  it  be  North  Dcdiiw- 
tion  ;  Or  from  E  to  4,  and  from  Q.  to  f,  if  it  be 
South,  and  draw  the  re(pefiive  PUallel  to  the  E« 
quinoJ>ial  D  F,  or  d  f:  Thenfet  the  Sun's  Al- 
titude from  S  to  A,  and  from  N  to  O,  and  draw 


the  Parallel  to  the  Horizon,  A  O,  where  this  Intw- 
ftai^  (be  Parallel  of  Declination  will  be  the  Reprc- 
icntatlon  of  the  Sun's  Place,  as  at  0  i  in  Sutnmeri 
or  0  2  in  Summer.  Fit  then  the  Scdor  to  the  Ra- 
diiiiAM»  andMO>  orM  0  I,  orM0alhaU 
be  to  that  Radius,  the  Sine  of  the  Sun's  Azimuth 
from  the  Eail  or  Weft  Southwards,  accoRjangfO 
the  Time  of  either  Before  or  Afcernoon. 

If  noSeAor  be  at  Hand,  you  may  mcafitre  tha 
Azimuth  on  the  Chords  to  the  Radius  t  f  the 
Diagram  thus;  Set  M  A  fimm  the  Center  C  to  r 
in  CS|  on  whidi  Point  r,  a*  a  Center,  with  the 
Extent  M  O  2  ftrikc  above  the  Arch  x  j  for  then 
a  Ruler  laid  from  C  the  Center,  juft  to  touch  the 
Convexity  of  tlie  Arch  »,  will  cut  the  Limb  in 
L,  and  then  L  S  mrafur'd  on  f!ie  Cbocd^  wUI 
give  you  the  Degrees  oif  the  Azimuth. 
I 
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BABYLONISH  UrMTs.  The Bahjhniam^ 
Ferfians^  and  Sirtans,  £^'c.  accounted 
their  24  Honrs  6r  the  natural  Osv  to  bc- 
pn  from  San-rilTiitl:,  ft^d  to  coi^tinue  m  the  Sliii 
tening  of  the  iKitt  Day.  Wlterelbrc  "ffobi*  ttiW 
accounted,  and  thus  p«t  in(  as  i";  coHtimbrt  \  i'mon^ 
the  Furtiiciue  of  Dials,  are  in  Dullui«  dJkd  the 

KACK  tt^id  FcCfbin  N<tth,  Art  fuch  Is  aire  made 
with  flat  Shinks  that  they  mi^  hold  fid,  aiid  vck 
not  opett  the  GritH  of  the  Wood,  thcf  ari:  iffed 
fornailitig  Boards  together  for  CooIcts,  f^r  Gut- 
ters to  fave  Water  under  the  Eaves  of  a  Houfc,  or 
fiur  any  Veflel  made  wlHl  Plahb  tft  fioaids,  and 
defign'd  to  hold  the  I  iquors. 
,  BALDACHIN,  m  Architeaurc,  is  a  Building 
in  Form  of  a  Canopy  dr  Crown  fiipported  by  Pil- 
.kn,  often  fhving  For  the  Covering  of  an  Altar. 
Some  aHb  oil  Hie  %el1  ov^r  a  Door  by  this  Name 
and  pronounce  it  Baldatjuin. 

BALLiST£RS»  are  at  Row  of  (hiall  Pilhrs 
vfiitdi  fapporir  a  Raif.  ThcjfiOe  finnedmes  called 
BannifigrSi  atid  arc  pl  aced  on  Stain,  aild  in  the 
Front  of  Galleries,  Bakoni^jg^fi. 

WiHltj  i»«  Gnpentd'a  Tenn  da  z  Pace  of 
Fiiwood  unnitfioin4foi3liidM*Squax^  and  of 
amy  Leneth. 

BANNERET,  was  anciently  a  KnigBtmiide  in 
the  Field  with  the  Ceremony  of  cutting  off  the 
Point  of  his  Standard,  and  maknig  it  as  it  were  a 
Banner.  And  this  was  rieeonnted  fo  Honourable  a 
Knightho<xl,  that  they  were  allowed  to  difplay 
their  Arms  in  the  Field  in  the  King's  Prefence  as 
Barons  do.  They  \vere  next  to  Dardns  in  0^nity- 
Hmtf  VUih  made  divers  Barmtrets  npon  the 
Comtft  Rebellion,  AD.  1495  '•  Seldsn'i  Ttttet 
of  IFimoury  Qtrnden's  BritaHmtf,  St  TJ*.  Smtb^ 
tab,  de  Je«^v*w/.£.i8. 

BARBICAN,  is  a  Term  in  Architeauie  taken 
fiom  the  French,  ini.  ngnifict  SttJ  OotWOilC  bc- 
longingto  a  ereat  Building. 

BA"R0O-£<w^0j  is  a  uotHj  low,  long,  lharp 
finik  VefTcl  u-irli  nit  a  Deck,  g(ring  indi  Otnand 
SUil;  much  ufed  in  Spain.' 

BARGAIN  and  Saky  in  Law,  is  a  ConttaCl 
made  of  Mannors,  Lands,  TcrcmrntSj  Heredita- 
ments, and  other  things,  transferring  the  Property 
tbereci"from-the  BtTjy./wwr  to  the  Bar^aiwe.  The 
Author  of  the  new  Terms  of  the  La?/  fiith,  it 
ooght  to  be  tor  Money,  ^c.  and  that  the  Fce-fim- 
plepafleth  thereby,  though  it  be  not  fa  id  in  the 
T>ccd,To  hnve  ,inJto  hGld^the  Landto  hiin  andhis 
Hurt ;  and  though  there  be  no  Livery  ^  Seifin 
made  by  the  Vender,  it'  be  by  Deed,  indorlcd, 
feaSed,  and  enrolled  cither  in  the  County  where 
the  Land  lie?,  or  within  one  t)f  the  Courts  of  Re- 
cord M  Wefttj/infierj  and  this  within  6  Months 
After  the  Date  of  the  Deed  a  Acoordinig  to  27 
HS,  e,  t6. 

BARK,  or  Bar:rt  \  is  a  VffTcl  wirli  3  l^fts, 
wx.  Matn-nnO,  Fore-niiili^rtd  Mtzcn-mall^  and 
carrying  ufuallv  abont^oo  Tons. 

BA  ROMFTFR.  In  Tran.  M  292.  there 
is  a  pretty  Experiment  of  Mr,  Hawksbsg^  to  Ihew 
the  G»i4  of  the-DdToent  of  tl^  Mercury  iir  the 
ttromc^rr  in  Stornij,  to  be  the  collateral  PrcfTnre 
01  Current  of  Wind  on  the  Surface  of  the  ftagoant 


Meitmf  in  CiUcrii,  which  abates  t!ie  Force  ^ 
the  Peipaidicular  Pre(][iire,  or  thegfuj]  Gi^vity  <^ 
the  e  ba  Cqliiinn  of  Afr,  jcqiial  iii  fia&to  tbeOn- 
fice  6f:  the.Tube.  , 

is  one  that  bin  l>e 

rifi-ljr  iiiJ  ronvcnirntly  carried  ibour  fram  PUcc 
to  Hscc,  without  tlic  Danger  of  fpilling  the  Mer- 
cury dlit  6f  the  Ciflern,  or  Icttiuj?  the.  Air  get  ijt 
at  thfe  IjOttoin  of"  tlic  Ti  he,  orof  ^lic  ?.Itr  ury  in- 
dinlcd  in  the  Tabe,  breaking  the  Top  of  it  off  by 
the  Motion  it  will  be  put  into  by  being  carriea 
frorh  one  1-facc  tbaHoiht^r,  You  may  picvcnt  thp 
two  former  Ijiconvenicncies  by  tyiim  fjinc  gentld 
Leather  fad  over  the  Brim  of  tlie  Ciik-rn,  which 
mUft  bcpf  Glafs  or  clofc  grained  Wood  ;  and  muft 
haivc  a  Neck  or  Hollow  round  the  Outiid*;  ot,"  ihe 
Brim  to  tie  oh  the  Cover  of  Leather.  And  the 
laft  may  be  remedied,  by  either  a  way  to  fcrew  or 
fqucezi  the  included  Mercury  quite  up  to  tiic  Top 
ot  the  Tute,  fo  tliat  thcTubein  its  Carriage  from 
Place  to  Place  Iball  be  always  fullj  or  clfe  by 
pinchfn*'  the  Hfadf  of  Ae  Tube  at  about  an  Inch 
from  the  Top,  fi  as  to  make  it  there  have  a  very 
narrow  Nccx,  not  (b  biz  as  a  S^tiaw  :  By  ^yhich 
Means  the  Force  dTthe  Mercury  flriking  againft 
the  Top,  will  be  very  much  l>i  iJIcJ^  and  there- 
fore the  Tube  fccured  from  having  its  Tog  broken 
off. 

BAKON  ha^h  divers  Sl'^nificatlons:  Firft,  *Tis 
ofcd  for  a  Degree  of  Nobility  uext  to  a  Vifcounf* 
Same  of  our  Hiitorians  (ay,  that  loon  after  the 
Conqucfl,  all  Bar-nscimt  to  Parliament, and  fat  as 
Peers  in  the  upper  Houfc  of  courfe;  but  they  be- 
ing then  very  numerous,  it  grew  ait  Order  and  a 
Cuftom,  that  none  ihould  come,  but  fuch  as  the 
King  thought  fit  to  Call  by  Writ^  which  Writ  nu» 
then,  fro  hacvice  tantum.  But  this  State  of  the 
Nobility  bcin^  very  precarious,  and  depending  fole- 
ly  on  the  Princess  Pkafure.  they  at  length  got  i 
furer  hold,  and  obtained  or  the  King  Letters  Pa- 
tents ;  and  theie  were  cajled  Bmhs  by  Patent  ot 
Creation,  whole  Pofferiiy  are  mmtoras  offarBa^ 
m(>nt.  And  Gf^v,:/ faith,  there  are  ncvcrthcleli Ba- 
rons bv  Writ,  as  well  as  by  Letters  Patents ;  and 
thif'ttMiHiiyre  diftinguifhed  fi-oiii  |he(e  by  having 
thei'-  own  Sirnames  annexed  to  the  Title  of  Lord ; 
whereas  Barons  by  Patent  are  named  by,|heir  Ba- 
ronies. The  Original  of  Barons  hy  VKrtT,  Cauh' 
dfn  refers  to  H-:nry  3.  and  Barons  hy  Patent  or 
Creation  commenced  in  the  Tiroc.of  Rich  2.  To 
ihtrcSegar  (  Nbrroy )  a  1 J ;  a  third  Kind  of  Baroifi 
whicli  he  calls  Baron  by  Tenure ;  and  fuch  are  the 
Lords  tlie  Bilhops,  who,  by  virtue  of  Baroniea 
annexed  to  their  Biiliopricksj  fit  in  the  ttj^eC 
Houfe  and  are  called  Lords  Spiritual. 

BARON  is  alfo  an  Officer^  as  Baron  of  the  Ex- 
r.he.]u^r,  of  which  the  Principal  is  called  I^rJ 
C'iiff  Barmy  and  three  others  iu  (hat  Court  are 
hisAffiflants. 

Tlicrc  a''c  alf^^F^^r5>I^  cf 'lie  Crnj  iePortSy  which 
are  two  Members  of  the  Hou  c  of  Commons  cho* 
(en  at  each  Port j  and  at  tlie  two'  Ancient  TowiVs  or 
Winchelfea  and  Rye. 

BARON  is  alfo  ufcd  for  the  Husband  in  Kclati- 
oti  to  tiw  Wife;  which  two  in  Law,  arc  caUei 
Barmm^tsm, 

i  the 
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The  Chief  MagiftraLs  alfo  of  the  City  of  Lon- 
dorif  befoie  tbey  had  a  Loid  Major,  were  aJIed 
Barmt. 

Kvcr  Hiuc  the  Reign  of  \Vt1Ilamx\\c  Conqueror, 
the  Bilbops  hold  their  Temporaries  per  Baruniam,, 
•nd  bj  that  are  obliged  to  attend  the  King  in 
fiaiUamcor. 

Sit  W.  Teniple^  in  his  Eiliy  on  Hiroick  Virtuti 
fays,  that  Baroniea  wefeofiginally  the /<ir^tfr  Shares 
ot  tl'e  Lands  oFconqn'  r'  l  Countries,  whi:h  t'ip 
Northern  Invaders  (  fuch  as  the  Goths,  ^c, )  ukd 
to  divide  among  their  Generals  and  Chief  Com- 
manders; as  the  ftnall.r  Shares  divided  amongft 
the  Soldiers  were  called  Feuda  or  Pees ;  and  be 
gueffes  the  Wwd  Banm  to  be  «f  Nbc^ieiii  Ori> 
SmeJ* 

BASIL  M  Ae  Hoping  Edge  of  a  Qnffel,  or  of 
the  Iron  of  a  Plane  ufcd  in  Joinery. 

BATCHELOURS,  /.  e.  Baffe  Chevaliers^ 
were  Anciently  a  lower  or  inferior  Sort  oF  Knights, 
asdiftingu'fnicd  from  Barons  2ind  Bavnereti,  \vh'\ch 
then  weic  reckoned  the  Chief  or  Superior  Knights. 
And  now  our  lower  Order  of  Knights  which  are 
inferioi  to  Ruonpts,  arc  called  Kmgks  Batche- 
lours.  And  lb  m  our  l^niverfities,  there  is  an 
Academical  Degree  of  Batchelouriy  (who  have 
the  Title  of  Sir  \  and  which  i»  inferioi  to  yhat  of 
Mafters  and  Doaors. 

BATfTEN  is  the  Workmens  Name  for  a  fcant 
ling  of  wooden  Stuff  from  two  ot  foux  Inches 
broad,  aiid  about  sn  Inch  dlkk;  Uk  Lqicth  w 
pretty  confiderable,  hit  nmdetttniuied  n  to  Nnm 
hers. 

BEAD,  in  Architednre,  i*  a  Moulding  which 

in  the  Corinthum  and  Roman  Orders  is  cur  and 
carved  into  lliort  bmbolFemeQtSi  which  look  hke 
Beads  born  in-  Necklaces;  And  ioaKtimes  an 
^firagal  is  thus  carved. 

A  Bead  plain  is  fomctmics  ftc  alio  on  the  Edge 
<^  each  Tafcia  of  an  Architrai)!.  Its  Convexity 
isnfiiallyaiioutaQurter  of  a  Circle,  and  diifers 
fioin  a  couhmt  oiily  in  not  being  fo  large.  A 
Bead  is  ofrcn  placed  on  tlic  linii^g  Board  of 
Dooi-Cafe,  aud  on  the  upper  Edges  of  skirting 
Boards. 

BEAM,  in  any  Building,  i.?  a  Piece  of  Timber 
lying  acrofi  it,  and  into  which  tlie  Feet  of  tbeprin 
ctpat  Rafters  are  framed.  No  Buildii^  hath  li£> 
than  two  of  thefc  Beams,  viz.  one  at  each  Head  ; 
and  into  thcfc  Beams  the  Girders  of  the  Garret 
Floor  arc  framed  ;  and  if  it  be  a  Timber  Build- 
ing, into  them  the  TeasleTenonr  of  the  Ports  are 
alio  framed.  TheCeTeaz/eTttmoni  ftand  at  light- 
Angles  to  thofe  which  are  made  on  the  Vofls  to  go 
into  the  Itaifmtj  taiithe  ReIi/6  or  Cheats  of  thele 
Teazle  Tennons  ftand  tip  within  an  i  I  Inch  of  the 
Top  of  tlic  Rai'on  ;  and  then  the  Beam  is  caukcd 
down  (  which  is  all  one  as  Dove-tailiug  actois ) 
tin  ifhe  Cheeks  oT^  Mortices  in  the  Bea  01  con- 
join with  diole  of  the  Teade' Tcnnon  on  the 
Vofls. 

BEARER,  in  Architcaure,  is  a  Pod  or  Briclc 

Wall,  which  is  trimmed  up  between  the  two  Ends 
of  a  Piece  of  Timber  to  pcrten  its  bearings  or  to 
prevent  its  bearing  with  the  whole  Weight  at  the 

Ends  only. 

BEAU  PLEADER  is,  in  common  Law,  a  Writ 
upon  the  Stature  of  Ma  fridge  ftr  not  fair  Plead- 
ira ;  and  this  lies  where  the  Sheriff,  or  other  Bay- 
Jiff  in  his  Court,  win  take  a  Fine  of  the  Varty, 
Pl  ^iiirif  or  De^andanty  Ibc  that  he  pleaded  not 


B  E  S 

BEDMOULDING,  in  Architecture,  is  a  Term 
ufed  by  the  Workmen  for  thofe  Members  in  a 
Cornim,  whidi  are  placed^  below  the  Coronet  oc 
C>o\vn  ;  and  now-a-days  a  Bedmouldiitg  ufually 
conhAs  of  thefe  4  MeoUicrs.  i.  an  O-— <-G.  2.  a 
Li^  ^.  a  large  Bouldne^  ana  4tMy,  under  the  Co^ 
loner  another  Lirt. 

BEDIUP,  Bedrepey  was  the  Cuilomary  Service ' 
which  inferior  Tenants  formerly  paid  to  tfaeic 
Lords,  in  cutting  dowsi  their  CoeD)  OK  doiflgtoy 
Work  or  Labour  in  the  Field. 

BENDS,  in  a  Ship,  arc  the  fame  with  the  Wailet 
or  WakSf  miicb  ate  die  oatmoft  Timbers  of  a  Ship 
on  whidi  the  Men  fit  their  Feet  in  dimUng  up  : 
Theyarr  rcclioi -.i  from  the  Water  the  firft,fecorid, 
and  third  Bend  oi  Waii,  They  help  much  to 
ftrcngthen  the  Ship^  and  have  the  Mams  Kiieei 
and  Fc/Ot  hooks  br,l-cd  into  them. 

BENEPED :  They  fay  at  Sea  a  Ship  is  bentpp$d^ 
when  it  being  a  Ncpe-Tide,  the  Water  dotb  noo 
flow  high  enough  to  bring  her  off  from  theGRMnd^ 
out  of  the  Dock,  over  the  Bar,  £«fc. 

BENEFICES.  All  Church  Preferments,  ex- 
cept  Bifliopricks,  are  by  feme  called  He;  efices  * 
f-'id.  God^lph.  c.  18,  And  all  Benefices  are  by  the 
Canonifls  (bmetimes  called  Dignities,  Ikit  tve 
now  apply  the  Word  Dtjinity  to  Bilhopricks,  Dea- 
neries and  Archdeaconries,  and  as  (bmc  will  have 

it  to  PrchcnJs. 

BENEFICES  arc  either  farfout^esy  Vkara^^ 
or  Denatktsi. 

ParftmageSf  are  Cliurches  endoxved  with  Glebe, 
Manfe,  Tythcs,  aud  all  other  Datics  payable  by 
the  Parifliioncrs. 

Vicnrat^es^  arc  Benefices  ■n-hich  were  created  for 
the  Maintenance  of  fuch  Clergymen  as  ferved  in 
Churches,  where  fome  or  all  the  Tythes  were  ini-^ 
propriatcd.    At  firft  the  Vit-ar  was  a  meer  Curate^- 
but  by  Degrees  fame  of  them  t;ot  a  fettled  Mainte- 
nance diflin^l  from  the  Impropriator,  whtdi  confi-  , 
fled  of  a  Manfe  and  Glebe^  and  fome  Portiom  of 
Tythcs  ufuaUy ;  but  in  Ibme  Pbces  only  a  Penfiois. 
from  the  IiiipropriatOT.    And  thcfc  are  wliatthe*  ' 
Law      perpetual  Viearti  or  Vicars  endoveed, 

Ihnatipeii  are  fifch  as  being  exempt  Erom  the 
jurifdit^lion  of  the  Ordinary  are  vifttable  only  of 
the  King  or  other  Secular  Patron,  who  puts  his 
Qerk  into  Pofleflion  of  the  Benefice,  by  Virtue  of 
an  Inflrument  under  Hand  and  Seal,  withon'  a^ny 
Infl'ttutim  or  htdsttHonj  aiui  without  any  Examina- 
tion by  the  Ordinary.  But  the  Clerk  is  obliged 
to  fn':  r:r;i-r  die  r>,-c/.?r,7f f jri,  and  to  take  the  Oatha 
cniouicd  by  14.  c.  2.  and  i .  H'and  M-  tlic  former, 
before  the  Bimop  in  whole  D^ocefs  the  Donative 
lies,  and  the  latter  befiyre  the  Patron,  faith  IV<ir/<Mi. 
And  if  it  be  a  Benefice  with  Cure,  heisalfb  bound 
to  fubfcrihc  the  :}p  Articles  before  the  Bilhop,  to 
read  the  Comnioa*Prayer,  and  to  make  the  iajstt- 
Dedaration  as  other  Inranwentsdo. 

BENEFICIO  primo  Ecd-fup'uo  hah-nln,  Isa- 
Writ  dreded  from  the  Q^cen  to  the  ChaiKcllor 
or  Lord  Keeper,  to  beflow  the  Benefit  that  firft 
fliill  fall  in  tlic  Queen's  (iifr,  above  or  under  fiicb- 
a  Value,  or.  this  or  that  particular  Man. 

BENEVOLENCE  iii  ufcd  both  in  our  Statutes 
and  Chronicles,  fc^r  a  voIuntaryGiatuitf.  given  bj 
the  Subjffls  to  rhe  Sovereign. 

BESANTINE  was  a  Pi<ce  of  Money  coined  bf 
tf.c  Weflern  Emperors  at  Byzantium  ot  Omflanti- 
nople^  and  was  or  two  Sorts,  Gold  and  Silver,  for- 
meilyboth  Curr  ntin  England:  The  Silver Z  t'  i7>i- 
tiae  wa»  the  Value  of  two  Sliiiling^,  and  the  Gold 
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)  of  the  Weight  of  a  Duclier,  aa 
to  leprefcnt.   iimutis  Gloffary,  , 
BbNEFlOUM  Csdendarmi  /ISiMVvr,  itthe 

Right  which  one  Surety  "iiath  is  fuf  J  tor  rhe 
«lK>le  Debc»  to  force  the  Creditor  by  Exception 
TO  afli^  over  hit  A£^ic«i  a^xinft  dw  wft  et  the 
Surcries,  occUebe  fluflBotinoe  dMKonecop*7 
thcDebt^ 

KNEHCXUhl  Divi/iomij  in  die  Civil  law/ 
ic  a  Right  by  which  the  Creditor  fhall  be  forced, 
bj  way  of  Exceptiou,  to  fue  each  Surety  for  their 
Swae  and  Proportion,  cfpecialiy  when  the  rcA  of 
the  Sureties  nre  under  the  JocifiiiAion  of  tJi^fitme 
}ud%e,  and  able  to  psy. 

BENEFICIUM  Ordinis  fwn  Excuffimu,  in  the 
Civil  Law,  is  a  Ric;hi  by  which  the  Surety  can  by 
way  of  txccption  tbrce  the  Creditor  to  fue  the 
piiiKipal  Debtor^  before  he  ihall  recover  againfl 
him  as  the  Surety,  except  the  Safety  was  gtven  ju- 
dicially in  a  Caufe  dependins;. 

BIRDS  arc  either  Land-'fowl nr  Water  fowl-.  Of 
Land  fcwly  fomc  have  crooked  bcala  and  Talons  ; 
and  ot  thde  (boK  are  Carmvemu  «od  Hapacims, 
being  cail'd  Birds  of  Prey;  fomc  Fru^iverous,  and 
iIkGe  ane  caUed  by  tbe  general  Name  of  farrott. 
Of  Biriaof  Preylbmeai*  DtHTMf^  pnyinS  in  the 

Day  Time  :  rti  1  rf  thcfc  they  reckon  :i  rritattrznd 
hffer  Soit:  The  ^leater  are  eitlier  of  a  more  bold 
vA  genaromNantFe,  aaihe  Ed^/ff  Kind ;  or  of  a 
■ure  cowardly  and  fl»igi?iih,  as  the  Vulture :  The 
kfler  Diornal  Birds  o^"  Prey,  in  Latin  are  called 
Aaipkres,  the  Hawk  Kind;  and  thefe  are  either 
of  a  more  bold  an.1  ^enerousNanire,  and  are  wont 
to  be  reclaimed  and  viannedfoi  Fowliii?,  and  are 
called  Havfks  ;  which  our  Falco  ners  diftingiiilh  into 
Long-xeinggd,  as  the  Falcon^  Lanner^  £«ff.  whofc 
"Wings  reach  almcft  as  far  as  the  Eiid  of  their 
Tnun ;  and  fhort-vrnj^ei^  as  xhtGoJhavfktLvASpar' 
row  HfTvjb,  \vhofe  Wuigs^  when  cufed,  GiU  .much 
ftorr  of  the  End  of  their  Trains.  Thofe  of  the 
Hawk  Kind  which  are  of  a  Narurc  morecowardly 
and  iluggilh,  or  «l(e  ii«i0Ct/<f ,  arc  negleded  by  our 
Faknners,  ani  (b  Ykt  tt  hrge ;  and  of  tfide  aHb 
there  is  a  .'fi'^r  Sort,  as  the  i-'.vrrjrJ  Kind  ,  and 
a  UQwtf  as  the  Butcber-Btrd  or  Shrike  (  about  as 
U^aaaBfaKk-bird,  andfieundinEh^SfaHti).  The 
Birdof  Paradiffy  which  is  exotick. 

Of  Birds  of  Prey  w  ith  crooked  Beak  and  Talons, 
ibme  ^rt. NoShtmaly  as  the  Ow/ kind,  which  fly 
and  prey  bv  Nit;bt :  and  tbct  arc  cither  homed  or 
eared,  as  the  Eagh--Owl  and  Ili>n-OwI,  &c.  or 
^ithout  Horns,  as  the  Brernn  Owl^  Grey-Owl^  &c. 

There  is  a  fort  of  Iand-Rird<  with  crooked 
Beak  and  Talons  which  is  called  Fru^rvsrous^  be- 
catllc  thoqgh  they  do  fometime  eat  tlcih,  and  (b 
are'cf  the  Carnivorous'  and  Rapacious  Kind,  yet 
they  eat  F/  wrf*  too  j  and  thefe  arc  known  by  the 
general  Nameof  Kurruf*,  and  arc  diftmguiflicd  ii>- 
to  three  Sons  oiixording  to  their  Hgncfi,the  greateH 
Siie  bciftg  called  Mauavfs-  the 'middle  fizcd, 
and  mofi  common,  Parrots  and  Fopinjayt;  and  the 
ink  (on  tarrakeet*  %  and  all  this  Kind  make  ufc 
«f  thdr  Beak  in  ditttbing,  and  move  the  upper 
Jfcw.  • 

LaikUBirdsthat  have  their  BiU  andCliws  more 
4nit)  ^ff*  diftinguilhed  into  three  Sizes.  The 

greet fiff  Kind  arc  fnch  as  by  rca''on  of  the  Prilk  of 
their  Bodies,  and  Gnallnefs  of  rhclr  VVtngs  cannot 
^  at  ilt;  thefe  are  Exorirk  Birds  of  a  lingular 
Nar?ire,  Hxrha-.thr  Oftrich,  the  C  'ff'rr>tr  .,  and  the 
Dodd.  The  ttaddk  fmd  Kuid  arc  dividcni  by  their 
Bills  into  fueb  aa  biTe  thidt^  ^ 
-  VoJ.  iU 
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Ufig  ones;  Tome  of  which  feed  promifcuoully  on 
FJeih,  Iiifeai,and  Fruits, at  tlie  Crov  Kind,  which 
'  are  wboVy  black;  and  the  Pie  Kind,  winch  are 
party  coloured  :  So  nc  feed  on  Fi(h  only,  as  the 
Kng's'/ifber  j  and  fome  on  Inieai  only,  as  rlie 
Vlbod  pad^,  And  into fach  aahave a  fmaHer  and 
a  flxfrter  Bill,  whofc  Flclh  is  cither  white,  as  the 
PMtiSrrf  Kind ;  or/;/tfci7/&,astbeP{rMnand1^/i 
Kind.  Tiic  leafi  fig'd  Kind  of  Ond-6iid$  with 
ftraight  Bills  and'Cb\*s,  arc  called  fmafl  Birdti 
and  thefe  arc  of  two  kinds,  viz,[ofc  beaked^  whidk 
have  Qcnder,  ftraight,  and  pretty  longiflj  Bills  moft 
of  them,  and  feed  chiefly  upon  Inivas;  or  hard 
heaked^  which  have  thick  and  hard  Bills,  and  &cd 
ntoftlfoaSeedf,  • 

Water  foxcl^  are  cither  fuch  %%fre(pUfd  Waters 
andvoatrj  Placet  to  fetk  their  Food;  and  thefe  are 
all  chven-footedy  and  generallyhavelonf^  Legs,  and 
thole  laked  or  bare  of  Feathers  for  a  good  way  a- 
bove  tlic  Knees,  that  they  may  the  more  conveni- 
ently wade  in  Waters.  Of  thefe  they  reckon  nvo 
Kinds;  a  greater, zs  thtCranfyJabirH^Scc.  and  a  lef- 
pruhi.h  arccitherp//(.fy  m/r,fccJing  on  Fifh,  as 
tbe  Htron^Spoon-biUf  Stork,  Sccot  AUdf^kersivA 
\  bMBn$rMt:  Ofwhkdilbmehave  very  long  Bills, 
which  are  fometimes  croolrJ,  as  in  the  Curlexv  and 
MwibreU;  and  fomccimes^roff^r,  as  in  the  (fbvi- 
eock  and  Godteitt.  Others  have  mrdUifr  fis*d  Biffs, 
as  the  Sea  pie  and  Red  fhank.  Sec.  and  a  third  fort 
have  Ihort  Bills,  as  the  Lapwing  and  Plottsr.  Thoie 
are  reckoned  fhort  Bills  which  exceed  not  an  Inda 
and  t;  middle  fiz'd  are  between  t^vo  fnchcai^and 
I  y ;  and  long  Billsabove  two  Inches  v. 

There  is  another  Kind  oflKjrtfr-/ow/ which  fwin 
m  the  Water ;  fomc  of  which,  as  the  Moor-ben 
and  Cooty  8cc.  zic  cloven  fuctedy  but  moft  are  w;^/# 
footed :  And  of  the(c{bmc  fjw  havcvery  lof^  Leg*, 
as  the  Flammantj  the  Aoofettay  and  CorrirOy  (fee 
Willoughhjy  Part  2.  ^.  2)  but  moftly  they  are 
/bort  leg  d:  Of  which  fome  few  hive  but  three 
Toes  on  each  Foot,a$  xh€B3Kpa%  Jtagor-biliy&a 
but  generally  they  hawfonr  Toet  on  each  Foot ; 
andrhefe  either  all  conncilcJ  to-^ethcr  by  interve- 
ning Membranes  aa  in  the  PeJican,  Soland  Goofoi 
Ac.  or  more  Qfiially  with  the  iudk  Tee  hofe :  And 
this  Kind  arc  either  narrovt  ^ffd.  Or  broad  biU'd* 
thofe  with  narrow  hiUt  have  diemeicher  blunt  and 
hooM  at  the  Tip,  of  which  fort  fome  aite  ferrate^ 
as  in  the  'Div'^-kini^  and  Time  not  toolhidy  as  in 
the  Pu$n  J  or  frarp  poinledot  flrai^hter,  of  which 
fort  fome  have  long  Wings,  as  the  GkU  Kind ;  and 
fome/5£?rf(ff ,  as  thofe  Divini'  Birdscalled  Dovckert* 
Thofe  with  broad  Bills  may  be  divided  into  the 
Gw/Jr  Kind,  which  are  larger,  and  the  Duel- Kind 
which  are  fmaller ;  and  thele  latter  into  5"Af  thtcks^ 
or  "River  or  Ducks.  Moft  Water-Fowls  have 
a  fhort  Tail ;  and  none  of  this  Kind  have  their  FeeC 
difpofcdlike  Fmnvts  and  Woodpeckers yth^t  have  tw0 
Toes  forward  and  tivo  backward,  none  having 
more  than  one  bicV  Toe,  and  fjmc  none  at  all. 

BINDING  W/,  in  Architedure,  are  thofe 
joyfts  in  any  FioOTimo  which  the  Trimmers 
the  Stair-Cafes  and  Chimney- Ways  are  framrd  ; 
and  tfaeiie  ihould  be  Arongcr  than  common 
joyfts. 

RI<;H0P.  The  whole  Procefs  of  the  Creation 
of  a  Bilhop,  accorduig  to  the  Englifh  Law,  is  thus. 
On  the  Vacancy  of  any  Sec,  the  Dean  and  Chapteif 
arc  toccrtify  the  King  thereof  in  C'xmierjy  and 
to  rcqucft  his  Leave  to  choie  another  Buhop. 
The-Ktn;^  when  he  pl^es, ftndiLhis  Om^h 
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Eflire^  or  Leave  t:t  ck«rt  ti  \Vr  Oc^n  and  ClTaptrr, 
S10iiunatiiv4  iheFcri'on  whom  he  thinks  in  ro  iiawe 
diolen.  The  Dcaa  and  Chipter  arc  obh^cd  within 
twenty  Days  after  the  Reocipt  of  this  Omge  d« 
t'/tire  to  make  the  Elcclioa,  which  being  ai-cep- 
ted  by  the  Kerfon  clcilcd,  is  certified  both  to  the 
Kuig  and  the  Archbilhop  of  the  I'lovince.  On 
this  the  King  grants  his  Royal  Afient  under  the 
Ofeat  Seal,  directed  to  the  Ar^hbilhap,  together 
with  a  Mandate  to  Contirm  and  Cchfccrate  him. 
The  ArdiUfhop  givn  a  Commiflion  to  hti  Vicar 
CiLiieral  u  >  proceed  to  Contirmation,  which  is  a 
Jong  formal  Pioceft)  of  which  the  roaft  obferval  lc 
l^rts  are  two,  ^me.  a  Gtation  of  all  liidt  as  have 
any  Object  lor.s  againft  the  Rilhop  ElccV,  to  appear 
before  them  and  offer  them  and  then  a  Dcdu£li- 
on  of  all  that  has  paft  in  relation  to  the  Elcflion 
.  and  the  Royal  Aflent;  the  Particulars  whcrcofarc 
exhibited  by  the  Pioflor  ot  the  Dean  ani  Chapter 
to  the  Vicar  Geniial.  After  this  the  Oaths  of  Su- 
premacy, Simony,  and  Canonical  Obedience  are 
taken  by  the  Dilliop  E!e3  ;  on  which  Sentence  is 
lead,  and  fubfcribed  by  the  Vicar  General,  where- 
b|  the  £l«£kion  is  ratified  an^  decreed  to  be  j^ood. 
N«c  to  this  follows  the  Omfecration,  which  is 
pcrfonncd  by  the  Archbifhop  and  two  other  Bi- 
ihops :  Tbcji  the  Arcbbilbop  fends  a  Mandate  to 
bis  own  Archdeacon,  to  inftall  the  BUhop  in  that 
Otlii-dral  Church  which  belongs  to  his  See;  and 
this  is  oFtncit  done  by  Proxy.  And  the  puMick 
Notary  there  f  rcfcnt,  records  the  whole  Froccfs  m 
an  AuciiciuicX  Inflrument  to  he  kept  to  Poftcrity  ; 
ai:d  after  this  riic  new  Bifhop  is  introdoccd  to  titc 
King  to  d  i  Himai;E,  On  his  Confecration  the 
Bifhop  hath  a  Right  to  his  Temporaltics,  but  he 
cannot  fuc  for  them  tUl  his  Confecration  be  certi- 
fied by  the  Archbilhop  ;  but  the  King  may  grant 
the  Bilhop  bi»  Temporaittcs  imiaediately  after  his 
Confirmitton.  Hy  nil  Confirmation  tie  is  infeted 
iii  []!e  Jurifdlftion  of  l.is  Dio  cfe,  flias  to  cxcom 
9iujiicatc  apd  certify  it ;  and  therefore  the  Power 
of  the  Goiodian  of  the  Spiriioalties  ceafet  fit>ra 
tliat  Time  forward.   CIergyman'%  Vadc  M^^cum. 

lilSSEXTil  E.  To  prevent  all  Ambigmry  wJii  h 
may  ari'con  the  Account  of  the  Intercalation  of  3 
iDay  every  fuurtl\  Year,  Y19  appointed  by  tlie  ^ii- 
tutc  Je  Anno  BiJTfxtUi,  21.  H.  ^.  that  the  Day  in- 
^reaHng  in  the  Leap- Year,  and  that  nest  bcnme, 
lhall  be  accounted  but  as  one  Day. 

BLACKNESS.  The  Incomparable  Sir  trace 
^evftott  in  his  Opticks,  lliews,  That  for  the  I'ro- 
du^tion  of  Black  Colouia,  the  Corpuicks  mufk  be 
ieft  thanany  of  thole  whidi  ei^llnt  other  Cototirs, 
bccaufe  at  {;rcatcr  Sizes  of  the  component  Parti- 
(k>4  there  is  too  much  Light  reflcAcd  to  conili- 
tms  this  Colour ;  but  if  they  bea  tittle  bft  than  is 
icqnifire  to  reflect  the  White  and  very  faint  Bine 
of  the  Grit  Older :  (Vtd.  Book  2  .Obj.  4.1 7,  and  1 8.) 
they  will  rcBefl  fo  little  Light  at  to  appnr  intenfe- 
ly  Bl^ick^  ard  yet  may  perhaps  rcfl-f^  ir  varioufly 
to  and  fio  '.viUiin  them  i'l  long,  till  it  happen  to 
Iw  fliflid  and  loll :  bv  wh\A>  mcans^hey  will  ap- 
7>C3r  B-'acl:  in  all  Fofitionaof  the  Eye  witkoatany 
Ttanfjarcucy, 

Andfiom  heiKC  it  appears  why  Ftrgy  and  that 
yet  more  fubtle  Diflblver  FutrefaSion,  by  divi- 
ding the  Particles  oF  Sob^hnces,  mm  them  Black  : 
Why  fmall  Qiiantirics  cF  bli.k  ^iibnanccs  Impnit 
ti  eir  Colour  very  freely  and  intcnfcly  to  other  Sub> 
ftBfKCS  to  which  (hey  arc  applied  ;  the  minoK 
I'aiti<  !cs  of  tl.efe,  hy  reif  )n  of  rhcir  very  "great 
>iumbcr,  eallij  over  (prcadu.g  the  grofs  Pjiiticlcs 


of  orhcrs.   Hence  alfo  ic  appears,  why  GIa{s' 
Biound  very  elaborately  with  Sand  0:1  a  Copper  . 
Plate,  till  it  bejwell  polithed,  makes  the  ^^and,  to- 
Bcther  with  H hat  by  lubhing  is  worn  oil' f:    n  rhe 
Glafs  and  Cc'ppcr,  b-conic  very  bhck;  And  why 
bla.k  SubAances  do  (ooi.crt  of  all  others  become 
hot  in  tiic  Sun's  1  ighr,  and  burn;  (which  ESEsft 
may  proceed  partly  From  the  Multitude  of  Rcfra- 
ciions  in  a  Itttlc  Ro^m,  and  pi  1  fly  from  the  cafy 
Commotions  of  fo  very  fmall  Particles .  J  And  aUb 
why  Blacks  are  ufially  a  little  indtned  ro  a  biuiih 
Colour :  for  tliar  they  arc  fo,  vrny  be  feen  by  illumi- 
nating white  Paper  by  Light  icfie^froai  black 
Subflanccs,  where  the  Paper  will  aibaliy  appearof 
a  bluilh  White;  and  the  Rra'bn  is,  that  Bhck 
borders  on  the  obfcurc  Blue  of  the  firft  Order  of 
CokMira  deHcrib  d  in  the  above-mentiond  i8th  Ob- 
fervarion,  and  therefore  reflet  more  Rays  of 
Colour  than  of  any  other. 

Tis  neceiTary  alb  to  the  Vroduftion  of  Blaekm. 
n^t  ill  any  Bodies,  that  the  Rays  be  ftopt,  retain'd, 
and  loft  in  tlicm;  and  thcfe  conceive  Heat  f  by 
means  of  a  burning  Glafs,  ^c.  )  more  ctfily  dlU|- 
other  Bodies,  becaule  tbeXigh^  which  £UJa  npoir 
rhem  is  notnfleOed  edtsnid^  bat  cntoi  the 
dies,  nnd  is  often  refle3ed  and  nfiraded in dten 
till  It  be  liifled  and  loft. 

BLOOD-RED  Hut^  it  the  laft  Degne  of 
Heat  given  by  Smiths  to  their  Iron  in  the  ForgCy 
and  is  ufcd  only  when  Iron  hath  already  its  Form 
and  Size,  but  wants  a  little  Hammerim  to  fmootli 
it ;  and  that  is  done  with  the  Face  OE  tbe/iiml« 
Hammer  with  light  flat  Blows.  j 

BLOOM,  in  the  Iron  Works,  is  a  four  fquare 
Mtfs  of  Iioo  about  two  Foot  long,  brought  from 
a  Loop  into  that  Form  at  the  Ftntrj,  and  under 
the  Hammer :  Scc/r/wi. 

BLOWING  UiHifts^  in  the  Tin  Miner's  Un^ 
guage  are  the  Furnaces  where  the  Tin  Oit  (  afw 
tcr  it  'I'.atli '.  niT- J '  lir  ^tutiipinr  MiH^and  is  r!ir.;:m:;"dy 
walhcd  and  feparatcd  tiom  tiic  i  arts  not  Metalline^ 
which  they  call  the  Cmifafty ;  and  after  it  hatfef 
been  again  dry,  and  hath  pifled  the  Cfiisiiig Mill) 
is  melted  and  then  caft. 

BOMBARDEERS  are  Men  employ'd  to  fire 

Bombs  or  ShflK  our  of  Morrnr^.  Thev  drive  the 
Fufee,  fix  Uic  Shell,  load  and  tire.    They  work 

alTo  wkh  the  Bie^worken  entU  fi»ta  of  Fiie- 

works. 

BOMB  KETCH  is  a  Ciull  Vdrd  built  and 
flrengthned  with  large  Beams  for  the  ofe  of  Mot* 
tars  at  Sea. 

BONNY,  the  Miner's  Tennfwa dUfaft  Bed 
of  Ore  that  coABuaiatei  widi  00  Vein.  See 
Squat  and  Tin, 

BORDAGE  end  BMnl^ka^-ptmf  ia  m  Bee  or 
Duty  paid  in  MarketM  tod  Fain  fer  Boeids-iiid 
Tables,  lk>oths  and  Standii^ 

BORDARII  are  often  mention'd^n the  Doomf- 
day  Book,  and  were  diftiiid  from  the  S-rzrr  a  i  f 
VtJ/anj^  and  feems  to  have  been  of  a  icfs  Servde 
Condition  :  For  thefe  had  a  Bord^  i.  e.  a  Coflffpr 
with  a  fmall  Parcel  of  Land  allowed  them,  on 
Condition  they  ihould  fupply  the  Lord  with  Poul^ 
try  a  i  d  E^^s  f^C'  Hence, 

BORDLODE  wastbc  Farmor  QiwitityofFood 
which  they  paid  by  this  Tenure.:  And  the  fmaB 
Eftaresfohcld,  railed 

BORDlJVNDSj  which  theitfoie  are  fuehDo' 
meaGies  as  Lnnds  kept  in  their  Hands,  for  the 
Maintenance  of  the  Boud  or  Ti^k.  Kfmut* 
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BOTANY  or  Botamcku  Books  on  this  Subjea  ; 
Mr.  Raj's  Htffona  Vlantar.  ^  Vol.  Fol.  His  Sy- 
nop/ts  Stirpium  Af«lican,  in  8vo.  Bafis  Botamca. 
jiutb.  D.  Chrip.  Liiiaoko  Welfcbio,  Lipf.  165^7. 
12**.  Morifon's  Frdludia  Botamcrt,  T  id.  1669. 
HaVmrfai Hsrbai.  Dr.mmt*  ¥intograpbia^ 
Tmimefbtrt  M«tb»tt  *f  IKnrff ,  a  Vol.  4C0.  both 
in  Ff^riL/iand  [,atin. 

ELmtar.  Umbellif.  DiftrUnttto  Nova^  psr  Ta- 
hdat  Cogmttionu  g«f  AmnitatUf  ex  hbr,  Nature 
Oltfrrvatt  DtUBmy  Atb.  R.  Manfio>  Osmiit  Fol. 

Jtuttomj  of  ttmai^  dud  other  Betes. 
MarceBi  Mai^i^  Jbummm  fUii^rm%  &c. 
Lond.  1679.  .         -  . 

OmUi  AngUfex  Vthn  JtMOt,  ftmatt  Latino 

COnfcripti.  Lond.  8vo, 

Quadripartitvtii  Botaftiaitn  Simomt  ftmSy  MeH. 
Reg.  in  Vatiia.  Argetdorat.  m  410.  Ahnageflrum 
Bctanicmiy  by  Dr.  Elukgnet.  Lond.  1696.  Fol. 
Dr.  Sloan's  Catakgtts  VUmtar.qH*  in  Infmla  Jamai- 
ca Sponte  pruveniunt.  L<"nd)  T696.8V0.  IcjfUi 
0  DeJ'enptiotus  Rarior.  Fiantar.  Stctiu^  &c.  per 
Paulam  Boooone.  1674.  _ 

Leon  JiunmgM  I6fi.na  fUmtar*  Berltni. 
1 578.  Fol. 

tohnibnVX&rfo/.  Fol 

Farkinron's  ILrbalVo]. 

Rwimii  lie  Re  Hsrbaua.  2  VoL  FoL 

Tbgopbrafti  Kftoria  Plantar. 

rfac.  BreyntMEx«ltu,^mmuOgmtar,f^^ 
Q:nturia,  .  ,  , 

FMiu  Qkmmtt  U  SArp.  Xflmr.  Cfguhem, 

iS  Vol.  4to. 

Ihrtus  hdicus  Maldbariau, 

I .  Boccone komt D^rip^rnvfUMtear, 

lu  GaSid^  Sec. 
BOTTOMRY  b  tjoirowiiM  orfcnding  Money 

on  the  Credit  of  a  Ship  or  VcUels  fafc  Voyage. 

BOULTlNE  in  Architeaare  is  the  Workmens 
Term  for  a  Convex  Moulding,  whofc  Convexi- 
ty     'uft  ^  of  a  Circle  :  Tis  plac'd  next  below 
the  Flintbf  in  the  Tufcan  and  Doric  Capital. 

BOW  is  an  Inilrumcut  which  hath  been  fomc- 
timcs  n(ed  at  Sea,  confifting  of  rnly  one  Iirge 
Arch  of  ffO  Degrees,  well  and  trtuy  graduated, 
Three  Vanei,  mi  •  Shank  ocStdT,  njoa  ktia 
the  Figure  annexed: 

Where  DEC  is  the  Arch,  A  E  the  Staff"  or 
Shank  pai&ng  the  Arch  at  4<  Degrees  inmoft,  but 
in  fome  in  ^0°  or  F  is  the  Shade  Vane,  Qtbe 
Sight  Yanc,  and  A  B  the  Hoozon  Vane. 


TotakethtSim't  Ahinide  by  it. 

By  tlie  Handle  C  hold  the  Bow  upright,  and 

movp  the  Sight  Vane  Gup  and  down,  II ill  looking 
through  the  Sight  till  you  ice  Uic  Shade  ot  the 


upper  Fait  of  the  Shade  Vane  up6n  ^  Sfit  oF  the 

Horizon  Vane  ■  and  that  at  the  fame  Time  yoa  fee 
alio  the  Horizon  through  the  Slit  of  the  Horizoa 
Vane :  In  doing  of  which,  if  you  (ee  die  Sky  and 
not  the  Horizon,  then  draw  the  Sight  Vane  a  lit- 
tle tower  down  towards  C.  but  if  you  &t  the 
Sea  and  not  tbe  Horizon,  uicn  Hide  k  a  little  up* 
waids. 

If  it  be  tiie  Meiidian  Altitude  that  is  to  be  ob« 
ferred,  you  muft  wait  and  make  Obiervation  u 
oft  as  you  think  fir,  till  at  laft  you  begin  to  fee 
theSea  inftead  of  the  Horizon.  Then  defifl  ■  and 
the  Differences  between  the  Dc^ees  and  Minutea 
cut  by  the  Sight  Van^  and  tfaow  cut  by  the  uppei 
Edge  oF  the  Sh«le  Vane,  it  the  IKmnce  or  tiie 
Sun's  upper  Limb  from  the  Horizon,  from  which 
if  you  fiibllrad  16  Minutes,  which  is  the  Sun'a 
Srni-dianwtcr,  the  Renuunder  will  he  the  IM* 
ftarKe  of  the  Sun's  Centre  from  the  Horizon,  al- 
lowing for  the  Refradion :  And  you  need  not 
fobftraa  above  8  or  toii^eadof  16  Minutes  for 
the  Sun's  Semi -diameter,  when  a  Ship-board,  fince 
you  muft  allow  for  the  Height  of  youi  Eye  above 
the  Lewi  of     Water.  , 
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To  ohftrve  the  Height  of  a  Star. 

Place  the  Sidit  Vane  at  A,  and  the  Horizon 
Vajw  at  G,  ana  liMking  through  the  Sight  Vane 
at  A,  move  the  Vane  F  hit;hcr  or  lower,  till  you 
can  fee  the  Star  at  the  Horizon,  through  ihc  Hori- 
ton  Vane  at  G :  So  fliall  ilie  Decrees  and  Minutes 
Vetvvccn  the  two  Vaiies  F  and  (j  be  the  Alcinide 
of  the  Stailbui^lu. 

To  i^tbe  DUlaiKg  bomun  (•»  Stars, 

Place  the  5^t  Vane  at  A,  and  the  Horizon 
Vane  at  G,  as  in  die  lad  Wrait  oe,  and  look 
through  the  Vaiicat  A,  moving  the  Vane  F  fliU 
to  and  frOj  till  you  can  Ice  tiic  one  Star  tliroLikh 
the  Vatic  Ch  and theothcr  by  the  Vauc  i'H  then 
will  the  Dittanoe  between  ibofe  2  V»net  F  andG, 
be  the  Diil^ncc  in  Debtees  and  jMinaies  of  the 
2  SuTS  rcqucred. 

BOWGE,  or  rather  Bmr.h^  of  Court,  wasfor- 
njcrly  an  Al'o'..atv-c  of  Diet  or  Belly.  I'rovilion, 
from  the  King  01  Superior  Lords  to  their  Knights, 
Elquircs  and  other  Ketinue,  that  attcndedthem  ui 
any  ExpcJicion.    A*«n£f's  GlnfTirv. 

BOVVLlNw  BRIDLES  in  a  Shin ,  are  the 
Ropes  by  which  the  Sm-Smt  ut  ftttoed  to  the 
Leech  of  the  Sail. 

BOW  SPRIT-LADDERS,  aw  Udders  in  a 

Ship  made  Fait  at  the  Beak  Head  over  tlic  Bow- 
J^rit.  to  get  upon  it  when  there  is  Occafion. 

BRACE  in  ArchtceauK,  is  a  Piece  of  Umber' 
framed  in  with  Kevil  Joynts,  anJ  is  ufed  to  keep, 
the  Building  fiom  fwcrving  either  Way :  Whai  a 
Brace  is  framed  into  the  Kinglefles  or  principal 
Rafters,  'tis  called  by  fome  a  Strut.  \ 

BRACKETS  in  Gunnery  are  the  Cheeks  of  the 
Carriage  of  a  Mortar  :  They  arc  made  of  ilror.g 
Phnks  of  Woovl,  of  near  a  Semi-cirjuhr  I'orm,' 
aud  bound  round  with  thick  Iron  Plates ;  they  arc 
fix'd  to  the  Bed  by  four  Bo/ts.  which  arc  called  Bed 
bo&s  i  they  rife  up  on  each  Side  of  the  Moitar,and 
ferve  to  keep  her  at  an  Elevarion,  by  the  Mean;> 
of  fomc  nroui;  Iron  Rohs  (  called  Bracket-bolts') 
which  go  through  tbeie  Check;!  or  Brackets. 

BRADS,  arc  Nails  uled  inBatlding,  having  no 
fprcading  Heads  as  other  Nails  h.avc  :  Of  thcfe 
fame  arc  called  joynsrs  Bradit  and  are  for  hard 
'Wainfcot;  odicrs  Satttn  Sradtf  and  ave  f!ir  (bfi 
Wainfcor;  audfome  Bill  Br  J  Js  or  Quarter  Hcadsy 
which  arc  us'd  when  a  Floor  is  bud  in  haft,  or  for 
lhallow  Joyfls  which  are  Subjeil  to  warp. 

BR  AKE  ina  Ship^  is  the  Tesm  for  tbetiandle 
of  a  Pump. 

BRASS  is  a  Metal  made  out  of  a  Mixture  of 
Copper  and  l^pis  Cahtmmmt  (  whicli  is  uitjally 
calkd  Calamine  ).  This  Stone  is  dug  o^it  of  (cveral 

Mines  in  the  Wc'fi  of  England  (  as  about  Mendippy 
Sec  )  about  20  Foot  deep.  It  is  burnt  or  calcined 
in  an  Oven  oir  Kiln  made  ned  hot,  then  ground 

to  Powder,  and  fiftcd  as  fine  as  I  lour ;  then 
inix'd  with  ground  Charcoal,  bccaufc  the  Cala- 
Aiine  is  apt  to  be  clammy,  to  clod,  and  ib  is  not 

cafi^y  incorporablc.  Then  tlicy  put  about  7  !h  of 
Caiamuie  into  a  melting  Pot,  holding  about  a  Gal- 
lon, and  uppermoft  about  5  Ifc  of  Copper.  The 
Calamine  muftbc  mix'J  u  irh  as  mary  Coals  as  wil,' 
£11  the  Pot.  Thiiislct  dowji  with  Tongs  into  a 
wind  Furnace  8  Foot  deep,  and  remains  there  1 1 
Hours;  for  they  aft  not  off  above  twice  in  24 
Hours.  Ont  Futiace  hcld^  8  Pots.  After  mclring- 


it  i$  call  into  pJates^c  Lumps.  45iliof  Cmde 
dhtnine  prodoces     ft  bamt  or  calcined.  They 

life  Bnjfi  Siruff  iometimts  infteij  of  (0  much 
Copper  ;  but  ti>ac  cannot  always  be  procur'd  in 
QoBiitiCics,  bsutg  only  a  Colledion  of  Piedes  of 
old  Brafs. 

The  beft  Brafs  Gun^  arc  made  of  maiicable 
Metal,  and  cannot  be  made  of  pove  Copper  or 
Braft  ;  but  it  is  neceffary  to  put  in  courier  Metals 
to  make  ic  ruiicloi'eand  foandcr,  fucii  as  Lead  and 
Pot-  metal.  Bdt-mt^al  being  Copper  and  Tin,  aiid 
Pu-nietal  Copper  and  Ic  i  t.  Al  our  >\,  of 
Lead  is  ufualJy  put  into  \oo^  o\  Sut-Metai^  but 
about  6  lb  kr^fflcimt  it»  pot  iotoa  ico  ot'G«» 
Mttai, 

The  Cakmine  Snnet  iMre  hdwto'oie  fetch  d 
n  oni  Volmdf  but  an  now  «ip<M4ed  6uMa  m  bf 

ihc  DuUb, 

The  Manu&aore  of  Brafs  was  privately  kept 
in  GerniJny  for  many  hundreds  of  Years,  wlj-Tciii 
nuny  ihoui'ands  ate  employ  d,  and  ail  were 
maintain'd,  fome  having  theraby  laia'd  tliem^bes 
to  great  Eftaces.   Fhil.  Tnmf.      2-^0  and  2 

^RAZING  is  a  Kiiid  of  Ibldcnne  f>f  Iron, 
when  the  Work  is  fo  thin  that  it  will  itor  bear 
WcU'ing ,  tliey  lay  fmall  I'ieccs  ot  Brais  on  the 
Places  tliar  ate  to  be  brazed,  and  ftrew  a  little  Pow- 
der of  Glafs  upon  it  to  make  the  Brafs  luii  and 

K've  it  an  Heatin  the  Forge  till  they  tind  thit  the 
lafs  is  run,  and 'then  they  take  it  out  anU  i.t  it 
cool. 

BREASTS,  in  Women  and  other  Fcmaics,  aie 
of  ■'Sbbflanoe  confiAtng  df  s  gfeat  Number  of 

oval  Gland?!,  lying  in  a  ^rcat  Quantity  of  Fat: 
Their  excretory  V>nBt%  appiodch  the  Nipple, 
ioi?j  and  unite  together,  tillatlaft  thty  formfeven, 
eight,  OT  more  fmall  Pipes  c.ill  d  I'-tbu't  / 
which  have  feven  crois  Canak,  by  .vhicli  they 
communicate  with  oi.c  ai.oilut,  that  if  any  of 
them  be  ftopp'd,  the  Miik  whirh  washr-";!ir  to  it 
might  not  ftagnate,  but  pals  thiough  by  tiie  other 
Pipe«  which  «U  tcrmiauuc  in  the  Esnemlty  <£ 
the  Nipple. 

The  Nipple  is  a  fpongeous  Subftancc,  made  of 
two  Orders  cf  Hi' res ;  the  i  maiitli  make  a  fine 
Net-work  wicliiii  the  larg^  Spaces  of  the  Net- 
work of  the  bifi^r  Fibres.  Through  it  pals  tlic 

Tnb  /li  La^':fi:ri,  vAvah  imow  fmaiicr  a:;d  fm.il'er 
to  their  txitcmitics,  that  the  Mdk  might  not  run 
out,  but  when  the  Breafts  are  fiill,  or  vponSuflioa  j 
It  has  an  cvquiiite  Senft,  afldaflull  EnftiCMl 
when  it  is  handled. 

The  Arteries  and  Vcuis  of  the  Breaft<i  are 
Branches  of  the  Subclavian  and  Tiiterrofl:il.  They 
have  Nerves  from  the  Vcsttbral  I'airs,  and  from 
the  fixth  Pair  of  the  Brain. 

The  Ufeof  the  Breafts  is  to  feparate  the  Milk 
for  the  Nourifhrnent  of  the  F*tus.  The  Arteries 
which  tcrmi::ate  in  tiie  Glands,  which compofc the 
SubAance  of  the  BrcaiU,  bring  the  Bbodpregnate 
with  a  Child  which  has  received  its  tail  Perfeaion 
by  ir>  Cir-ulatiixi  throa;:h  the  Lnncs;  this  Chyle 
being  fcparatcJ  by  the  Glands  of  the  Breafts,  runs 
through  the  TtftwS  LuBifm  upon  the  Sndion  of 

the  CliilJ. 

The  BrcaOs  in  Men  arc  very  fmall;  they  are 
chiefly  for  Ornament.  I  have  feen  fome  Men 
wholiavc  had  milj^in  thcni.  Kc'il. 

BREDEWI  IE  wai  ar.ciently  a  Fine,  Penalty 

Anicr  -emcnt  in  Default  in  the  due  AlEseof 
Bread:  And  K.  Hsnrj  11.  granted,  amonz  other 
Thiiigs,  to  the  Tenants  of  the  Koaoui  of  WjUiw^ 


.^lym^cd  by 
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^nf,  Omw,  Tbac  Owy  StonM  be  igM^if  dt  Breie' 

wife. 

KRESTis  a  lerm  in  Archire£lure,  ufcd  by  fome 
for  that  Member  or  Colnino  which  is  calkd  cbc 

Thorus  or  Tore. 

BREST  SutfMurSy  in  a  Timber  Building,  are 

'the  Pieces  in  the  outward  Parts  of  am'  Building, 
and  in  the  middle  Floors,  (  not  in  the  Uanet,  ncCr 
in  the  Ground  Floor  )  into  which  the  Girdtri*tt 
fianied. 

BRICKS.  The  ieveial  Kinds  of  pricks  u&d  in 
Architcaureaie  dtde:  \.Contpaf*y  Bricks-,  "hich 

are  of  a  Circular  Form,  and  arc  ufcd  in  flcyuiiig 
of  Weils.  2.  fioneave  or  hollow  Brkktt  being  on 
'Ofiie  'Side  flat  Hke  a.  commoi^  bric]e,*but  on  the 

other  hallnx.  c  J  :  Tliey  arc  ufcd  to  ronvcy  Warer, 
7,  Co2£W£  Briiks  arc  ufcd  to  make  the  indenttd 
WoiK  under  the  Coping  of  Walk  built  of  great 
Bricks.    4.  Coping  BricL'jy  which  a^e  fjrmcd  on 
Vurpoic  ioi  coping  of  Walls.       Dulch  or  Tls 
fnif)  Brkh,  uKd  to  pave  Y.uds  ;?nd  Stables,  and 
for  Soap-Boyfcr';  Fatt5,  and  for  Ciflcrns.    6.  Cm 
kcrt  arc  fuch  Bncks  which  are  rlaxid  by  tlie  Htat 
of  the  Fire  in  ill ;  making.   7.  Fr:ai!isr-eJg'd  Bricks 
are  like  the  common  Statute  Biicks,  only  thej  are 
thinntr  on  one  Hd^c  than  on  fhe  orher,  and  ite 
ufcd  to  pen  up  the  Brick  Panncls  iiiTiml-Lr  RuiM- 
ings.  8.  Diiormt  was  a  Brick, u&d  by  the  An- 
cients    1 4.  Foot,  or  two  ^Jans  long,  (  whenoe 
the  Name  )  and  one  Foot  broad.   Tliis  was  tl.c 
fmalleii  Son  of  Bricks  uied  by  the  Greeks  in  tlicn 
private  Hoofes,  for  tlttre  was  a  large  Soft  in  I  'it 
in  tlicir  pul  lick  Edifices,  which  they  called,  0.  Pen- 
tadorottj  which  was     Foot  9  Indies  long,  and  j 
t'bot  broad,    i : .  Sjwd  o  r  Sandal  Bricks^  arc  fuch 
as  lie  outmort  in  ;i  Kiln  or  Clamp,  and  ^o.ifcqaent- 
ly  arc  tifc  and  ufckfs,  as  not  being  thoroughly 
burnt.    II.  Great  Bricks  are  12  Inches  lone,  o 
bioad,  ani  ;  thick.   The  Weight  of  one  about 
Impound;  lo  that  ico  will  \vtii;h  i«>00,  and  looo 
or  them  15000  Pound.   Their  Ufe  is  to  build 
Tcnce  Walls,  to^hec  with,  12.  Biiafier  or  But- 
trefs  Bricki^  wh^ch  are  of  the  -fiime  Dimcnfions 
%vith  them,  only  they  have  a  Notch  at  one  End  of 
lulf  the  Breadth  of  the  Brick.   Theii  Ufe  is  to 
bind  the  Work  at  the  Filaflere  of  Fence  Walls, 
which  arc  built  of  gtcjt  Tricks.     13.  Pjning 
Bricks  or  T/7«,  thcfe  are  of  fcveral  Sizes  in  feve- 
nJ  Counties  or  Places.    14.  Place  Bricks  are 
fucli  as  are  made  in  a  Place  made  on  Purpofc  for 
them  near  the  Building  they  arc  to  be  ufcd  in.    1 5. 
St^ute  or  fmdU common  Bricks :  Thcfe  ought  to  be 
p  Inches  lon'»,      '  hro:i;l,  nut!  2r  thick;  loo 
U  thelc  ufuaiiy  weighs  about  550  Found,  ajui 
COSift^liently  1 000 ,   5503  Pound ,  and  about 
407  in  Number  are  a  Tun  Weight.   Thefc  arc 
commonly  ufed  in  paving  of  Cellars,  Hearths, 
Sinks,  £«f<:.  ^oor  ^2,  if  true  MMifure,  wiji  pave 
a  Yard  Square,  and  ^j^o^^ill  pave  a  Square  of 
lOD  Foot,  laid  flat:  but  if  laid  edge- wife  ,  they 
inllft  be  double-  m  N';inbei-. 

Bridu  are  burnt  either  in  a  Ktin  or  a  OaH/t  .- 
'Thdfe  that'tre-barnt  in  a  USAe,  are  firft  let  or  pla- 
red  in  it,  and  then  the  Kiln  being  covered  v,  uh 
pieces  of  Bricks,  they  fird  put  in  fome  great  or 
cord  Wood  to  dry  the  Ware  with  a  gentle  Firo) 
which  Iscniifinucd  till  the  Ware  is  pretty  dry 
which  tiscy  know  by  the  Colour  of  the  Smoak*- 
tomint;  from  a  whittih  dark  toabhek  tranfpa- 
rent  Sraoak :  then  tbty  put  in  no  moreWrH  cl, 
but  pta:ecd  to  bum  tU  Brinks  with  Bulh,  iXutzc 
Straw,  Heath,  Brake  ox  FcmFajgiotij  havii^  6iil 


damm'd  up  tite  Mouth  of  the  Kiln  with  tiicir  Shm- 
bg  as  they  ral!  It  (  win  h  is  Pieces  0  '  Hiickj  pi.^ 
\ol  up  one  on  another,  and  then  ct  jli  d  up  with 
wet  Brick  Eaitli  inftead  oh  Mortar )  an  y  leavirig 
juft  Room  to  put  in  a  Faggot.  They  then  conti- 
nue to  put  in  more  and  more  Faggots,  till  they 
mikc  the  Kili)  and  its  Arches  look  white  witli 
Hear,  and  that  the  Fire  begins  to  appear  at  the 
Top  of  the  Kiln.  Then  they  begin  to  (iacken  the 
I-irc  for  about  half  an  Hour  or  an  Hour,  and  fo 
let  all  cool  by  Degrees.  Ibe  Ware  will  be  bunit 
ufually  Iff abonr  4^  Houn.  Butnow.a'days  abodt 
LonJt,ny  they  uHiilly  ^unl  Bticks  hi  CtampSy  whicii 
are  built  of  the  Bricks  to  be  burnt,  fomcrhing  attec 
the  Manner  of  the  ARhes  in  Kilns,  wn.  with  a 
Vacancy  bet  ween  each  Brick  s  Breadfli,  ^c.  for  the 
Fire  to  play  through;  but  with  this  Uuicrence 
that  inAcad  of  arciiing,  they  trtifs  or  fpan  it  over, 
hy  making  tlic  Bricks  pro'ef^  one  nvcr  another  011 
borli  Siics  ti)c  Mace  for  the  Wood  and  Coak  to 
i:  in,  till  they  meet,  and  are  bonded  by  the 
Bricks,  at  the  Top  which  clols  all  i;p.  Tlie  Place 
for  the  Fuel  is  carried  up  Aran  on  both  Sides,  till 
about  3  Foot  high,  then  they  fill  it  almo'l  with 
Wood,  and  orer  that  lay  a  Covering;  of  Sca-coil ; 
and  then  they  over-fpan  the  Arch :  But  they  ftrew 
Sci-coal  ;ilP>ovcr  at  the  <. 'limp,  betwixt  all  the 
Rows  of  Bricks,  then  they  fire  the  Wood, and  theft 
the  Coal,  and  when  til  is  bunit  out,  thej  con- 
cl  idc  the  Bricks  burnt  enough.  Sti^Atrt  I^Si* 

6  njrj. 

BRIDGE  «sf  CmmmieeHmt  is  a  Bridge  maidd 

over  a  River,  by  which  two  Armies  or  Forts  which 
arc  feparated  by  tiiat  River,  have  a  frecCommu- 
nicition  one  witli  another. 

BRIGADE  Maior^  is  an  Officer  appointed  Ky 
the  Brigadeer  toaltiA  him  m  the  Management  and 
Ordering  of  his  Brigade,  and  he  iSlere  ads  as  h 
Ma -or  General  docs  in  an  Army. 

BRINGbKSu/^,  in  a  Battalion,  are  the  whole 
laA  Rank  of  Men  in  it.  or  theiaft  Man  inevejy 
File. 

BUDDI.E,  is  the  Word  in  the  Worltt  for  Jref- 
fing  Tin  OrCf  for  a  Tye  of  B  "^ards  or  Slate  about  4 
Hoot  deep,  6  ioitt,  and  ^  over,  wherein  iiandsH 
Man  with  a  Shovelin  his  liand  (called  a  7r«wfr£i^ 
ShoveJy  as  this  is  alTi  cillcd  the  Trct»ihling  Buddie) 
bare-ixsoted,  to  caii  up  the  Ore  about  an  Indi 
thick,  on  a  long  fquare  Board  placed  jtift  befbrtf 
him,  and  as  high  as  \.h  Middle,  which  iscallcd  rhc 
Buddie  Board:  There  arc  fcveral  of  ihtk BuJdfis 
in  which  the  Ore  isftiU  tramblcd  over  again  and 
again,  till  it  be  at  laft  ft)  well  wafh'd,  as  ro  becomd 
what  they  call  bLick  Tttiy  which u  complcatly  rea- 
dy for  the  blowir^  Houfe. 

BUILDING.  There  arc  Ibme  Rules  md 
Diicdlons  about  Building  which  are  given  in  Mox' 
on*  Michanick  Exereifes^  and  other  Books  of  that 
kind,  which  'tis  very  proper  everf  Gentkman 
ihou'd  be  acquained  with,  that  he  may  not  bd 
cheated  or  impo  cd  upon  by  his  Workmen:  And 
thole  are  fuch  as  tluie ;  Full  with  Refpe^  to  the 
Foundation,  Care  ought  to  be  taken,  that  after  thu 
Cellars  arc  dug,  if  there  be  any,  or  if  none,  after 
the  Trenches  are  dug,  in  whidi  the  Walls  are  to 
fland,  to  try  aU  the  Fonndatiom  either  by  a  Crow, 
a  Rammer,  or  which  isbeft,  withaBorCT",  fuch  as 
Well  Diggers,  Mincis,  ^c.  ule,  whether  they  ar8 
throughly  found,  and  arc  fit  to  bear  the  Weight 
tdat  is  to  be  laid  upon  them.  If  the  Foundation 
be  not  very  loofe,  it  inay  b«  cured  by  ramming  in 
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tteac  Scones  witli  an  heavy  Rammer,  the  Stones 
being  placed  dofe  together,  about  a  Foot  wider  on 
each  Side  of  the  Trench  than  the  Breadth  of  the 
Wall  is  to  be  ;  but  if  it  be  fo  loofe  that  this  will 
not  do,  you  ntuft      g'X>d  I'ieces  of  Oak,  whofe 
length  iftofitie  the  Bieadth  of  the  Ti«nch,or 
about  2  Foot  longer  tlun  the  Breadth  of  rhe  Wall, 
and  thefis  Ihould  be  )aid  a-crofs  the  Foundation, 
•boat  a,  Foot  afunder,  and  being  well  ramm'd 
down,  Jay  long  I'lanks  upon  them,  xvhi'h  muft 
be  pmn  d  down  to  tlieni  :  aiid  if  this  be  not  ful- 
ficient,  Piles  of  a  mu.li  greater  Length  muft  be 
drivTr;  down  lb  deep,  till  they  touch  goodGround, 
and  then  ftrong  Hanks  pinn'd  down  to  their  Tops, 
£«f«.  If  die  Foundation  be  faulty  only  in  Patches, 
there  may  Aiches  be  turned  over  the  infiifficienc 
Placet,  wnidi  will  takepfF  die  Weight  item  hear* 
ing  upon  them.   And  fometioics  It  may  be  proper 
(0  ufe  invsrted  Arches. 

The  Foundation  hdnft  well  fecofed,  the  next 
Care  is  to  fee  that  the  Walls  be  all  made  of  the 
fiine  Thicknefs  as  they  are  in  the  Deiign ;  for 
which  Purpofe  there  fhould  be  Numbers  to  ex- 
piefs  their  Thicknefs  in  the  Draught. 

The  Walls  alfo  muft  be  well  wrought  aud 
Vnuuled  as  they  call  it :  In  order  to  which  the  Mor- 
tar muft  be  well  made  of  good  well  burnt  Lime 
and  fliarp  Sand  ;  the  ufual  Proportion  is  a  Load 
of  Sand  of  156  Bulhels  to  a  Hundred  of  Lime  of 
95  Bufliela.  or  a  Baibel  of  Liroe  to  one  and  an 
half  of  Sand ;  hot  when  the  Sind  is  not  very  fharp, 
there  muftbea  greater  Proportion  of  It  tothc  Lime. 

In  dacklngoflime,  Care  Ihouid  be  taken,  that 
though  it  he  wetted  every  where  a  little,  yet  it  be 
rot  over- wetted  ;  and  every  Layer  or  Bed  of  Lime 
ihouid  be  coveted  with  Sand  to  keep  in  the  Steam, 
that  it  may  not  fly  away,  hut  be  forced  to  mix  it 
fclf -virh  the  Sand  ;  and  t'  is  w'lW  make  the  Mor- 
tar much  Arcjigcr.  The  Morrar  alfo  muft  be  well 
htattn  with  a  Beater  three  or  four  times  over  be- 
fhie  it  is  uied,  that  the  Knots  of  the  Lime  may  be 
all  broken,  and  the  Lime  and  Sand  mingled  very 
well  together :  And  it  will  be  ftill  better,  if  after 
the  fiiii  beating,  it  be  let  lie  three  or  four  Days, 
•ndthen  ktit  be  Mat  well  over  aj^inwlien  Vis  ufed. 

If  the  Bricks  are  laid  in  very  hot  d  y  ^'.'  j  itlicr, 
and  it  be  fome  fniall  Piece  of  Wotit  which  you 
would  have  verf  ftront;,  it  will  be  worth  while  to 
dip  every  Brick  as 't  s  iaiJ  in  a  Pan  of  Water ;  and 
it  will  be  of  good  Uie  in  great  Workro  throw  Wal- 
ter on  the  Walls,  after  the  Bricks  are  laid,  by  a 
Wirtenhur^hSi^^hfin,  or  fbme  fu-h  Way.  An.l  the 
Walls  alio  Ihouid  be  covered  in  Suraincr  Time, 
CO  keep  them  from  drying  toofaafiily,  as  well  as  in 
Winter  Time  from  Rain,  Snow,  or  Froft,  which 
hft  is  a  great  Enemy  to  all  Kinds  of  Mortar,  cfpc- 
cially  tothar  which  liirh  btcn  newly  wetted. 

Let  the  Workmen  alfo  in  doing  up  the  Walls, 
not  carty  any  one  above  three  Foot  high,  before 
the  next  a  Jioining  Wall  is  brought  up  eq.-il  ■vitli 
it,  that  10  they  may  join  together,  and  make  good 
5Win  the  Work. 

In  the  middle  of  Walls,  Care  flioulj  he  taken 
•that  ]oint  is  not  laid  on  joint,  at  Icaft  as  fcldomas 
maybe,  that^o^i AMloutybe.madetheieas well 
as  on  the  Oudides. 

When  Timber  is  laid  on  Brick-Work,  as  Tor- 
fels  for  Mantle  Trees,  or  Lintels  for  Windows, 
Templets  for  Gilders,  let  it  be  always  laid 
in  toa'ii^  for  that  is  a  great  Prderver  of  Timber, 
wliiclj  Mortar  will  cat  and  corrode  :  The  faiuf 

thii)g  Qiould  be  done  with  the  buds  of  JoilU  and 


Girtlcrs,  fome  Workmen  dawb  th.cir  End  with 
Pitch,  to  preferve  themtioni  the  Mortar. 

BULL,  perhaps  from  Bvxw  ConfJhtmy  is  an  Tii- 
fttumcnt  fo  cdlcd,  granted  by  tlic  Hilhop  of  J^oi/ie^ 
and  fcaled  with  a  Seal  of  Lead,  containing  in  ic 
his  Arbitrary  Decrees,  Command  ,  or  other  Afti- 
ons.  By  the  Statute  of  28.  H  8.  c.  t  6.  it  w.is  ena£t- 
ed,  that  all  Bulls,  BruB,  Faculties,  and  Difpcn* 
fations,  of  whatever  Name  or  Nature,  had  or  ob- 
tained from  Jtotney  Ihouid  be  aroid.  M^st.  Pari/, 
A.D.  1 2:57.  dcfcribes  the  Seal  of  the  Bull  to  be  a 
Crofs  in  the  middle,  with  St.  Am/on  the  Rtghf> 
and  St.  Peter  on  the  left  Hand. 

BURNING  Gtaffes.  In  miof  Tranfaff.  N.  4c. 
there  is  an  Accoiinr  of  one  S.  Set  alia  3.1  Ml/an  who 
was  caufing  a  burning  Qals  to  be  made  of  7  Foot 
in  Diameter,  and  he  pretends  to  make  it  burn  at 
the  Diftanre  of      Palm  or  Foot. 

And  in  N.  iS8.  there  is  menr.on  of  a  burning 
Concave  which  was  made  at  Lufu  g  in  Gertiiatvf  ot* 
ntRT Leip/ick  Ells  in  Diameter,  which  cx«.ceds 
the  great  one  at  i^arii  by  4.  of  an  Ell.  '1  Irs  was 
made  of  a  Copper. Plate,  fcarcc  twice  fo  tlii.k  as 
rhe  Back  of  a  common  Kn-fc,  and  fo  mny  tnfily 
be  moved  from  Place  to  Llacc,  and  ordered  fot 
Ufe  ;  and  the  Worknunftiip  of  it  mav,  by  the 
Contrivances  1  have  invented  ( fiirh  the  German) 
be  eafily,  and  in  a  little  Time,  performed  by  one 
Mm.  The  Polifh  hcieoF  is  very  good,  and  rcpre- 
fents  by  diftinft  Reflexions,  all  thofc  Appeaianoet 
which arifefmm  the  Concave  Figure  thereoh 

The  Force  of  this  Speculum  is  irxredibic:  For, 
I .  a  Piece  of  Wood  put  in  the  Focus  (which  is  a  Ells 
of)  Flames  in  a  Moment,  foasa  frefli  Wind  can 
hardly  pur  it  our.  Water  applied  in  an  Earthen 
VefFel  prefently  boils.  5.  A  Piece  oF  Lea  J  or!  in 
^  Inches  thick  melts  away  in  Drops,  and  in  2  or 
2  Minutes  time  will  be  melted  quite  through.  4.  A 
Plate  of  Iron  or  Steel  is  prcfently  red  hot,  and 
loon  after  hath  a  Hole  burnt  throui^h  it.  I  have 
made    fuch  Holes  in  a  Mate  in  6  Minutes  time. 

Copper  and  Silver,  and  the  like,  applied  to  the 
Fociii  melt;  I  tried  witha  Rix  Dollar:  And  the  Iron 
aforefaid  will  run  in  5  or  <$  Minutes.  6.  State  at  fiift 
is  red  hot,  but  lira  few  Minotrs  ttnns  into  a  fine 
fort  of  black  Glafj,  of  which,  if  any  Part  be  ta^cn 
in  the  Tongs,  and  drawn  our,  it  runs  into  Glais 
Threads.  7.  Tiles  and  Earthen  Pot- Ihreads,  in  9 
little  time  melt  intr>  Gla/s,  as  alfo  doth  Pumie; 
Stone  into  a  very  white  one  :  A  Piece  cf  a  very 
ftrong  Crucible  mns  into  Glafs  in  S  Muuites.  I 
have  fecn  Bones  turn  ir  to  Glifs  cf  a?i  Opa.^ue 
Kind,  and  a  Clod  of  Earth  into  Grcenilii  Gia&. 
Tlicfe  Expeiinents  wcie  nude  in  Jbp^  and 
teniber. 

Dr.  fifok  propofed  to  the  Society,  that  one  might 
be  made  after  this  Manner^  of  in^ny  Feet  in  Dia- 
meter for  a  i'mall  Price  j  being  hammered  out  of  a 
Copper  Plate,  and  tiiuU  over  witha  Mtxtme of 
In;,  Lead,  and  Tin-gjbfs,  wblch  isfiNnnd tobett 
a  very  good  Polifh. 

The  Ufes  of  fuch  a  Speculum  would  be  veijf 
many,  and  perhaps  irs  EfTcSs  wonderful,  there  be- 
ing no  other  Heat  in  the  World  any  thing  like 
thatof  the  Sun's  Rays,  whofe  Weight  and  Finenefa 
are  not  poffihle  to  be  equalled  by  any  common 
Fire  ;  yet  rhe  Moon  s  Rays,  though  the  Light  was 
au;?mcnted  by  the  Glaft,  gave  no  Manner  of  Heati 

Mr.  Tfchimbaus  is  faid  to  have  made  Convex 
Burninc!  Glafles  of  5[  or  4  Foot  Diameter,  and 
i  wl^ofe  Fcui  is  IC  Fcetdiftanr,  and  of  1  -j-  Inch  in 
I  Diatneter ;  and  to  make  this  Faau  yet  ftroi^ers 
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he  conmEtt  it  by  «  ftoond  Lens,  placed  panllel  to, 
and  at  a  due  Dirtancefrom  the  firft,  and  then  the 
Focus  is  but  oE  8  Lixics  in  Diameter.  This  GUfs 
in  a  Moment  Titrifics  Tifes,  Slates,  Pttmice  Stones, 
Dutch  Ware,  and  Ta/k.  It  melts  Sulphur,  Pitch, 
auid  all  Kofiijs  uiuicr  Water;  any Meul  exposed 
to  it  in  little  Lamps  upon  a  Coal,  mehs  in  a  Mo- 
ment, and  Iron  fpirklcs  as  in  a  Smith's  For^e. 
All  Mctais  vitrify  on  a  Piece  of  China  Plate,  if  it 
be  notfodila  aito  melt  it  felf  •  and  Gold  in  vitri- 
fying rscdoes  a  Pttrp/.r  Colour:  H^art  dt  P  AM' 
deone  dgs  Sciences^  Anne  1 699. 

Th?  Linum  Vtvum  or  Ashtftts  would  be  vitrified 
hf  ttiis(ihfS|  even  in  jMatarj^  in  about  10  Mt- 
nutet  Time;  Vii.  AS.  Bmi.  Vnpf.Apnl.  r688. 

The  In:omparab!e  Sir  l[aac  Nexoton  prefented  a 
Bumine  Gla&  to  the  Royal  Sodetr  of  London^ 
«4wKor  he  h  the  moft  worthy  Pienient,  cnnlift- 
ing  of  fcvcn  Concave  Glaflcs,  and  fo  placed,  as 
that  all  their  Foci  joui  in  one  PbyGcal  Point.  Each 
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Glafs  IS  about  11  -f  In.hcs  in  Diameter:  lix  ot' 
them  are  plaoed rOond  the  fcventh,  to  whwrh  they 
are  all  contiguous,  and  they  compofe  a  kind  of 
Segment  of  a  Sphere,  whofc  Subtenlc  is  about 
:;4  4  Inches.  The  Central  Glafs  lies  about  ui  Inch 
lower  or  fiuther  in  than  the  reft.  The  common 
Focui  U  about  22  4  Inches  diftanr,  and  of  abouc 
;  an  Inch  m  Dumacr,  It  vitrifies  Bridc  or  Tfle 
in  a  Moment,  and  in  abooc  half  a  Minute  ndta 
Gold.  ^ 

If  another  round  of  Concaves  were  addedalmK 
rhcfc  fcven,  perhaps  it  would  outdb  any  ihiiw  we 
have  an  Atxount  of. 

BUTMENTS,  in  Arehiteflure,  arc  the  Malbn 
and  Bricklayer's  Terra  for  thofc  Supports  or  Plopt 
on  or  agamft  which  the  Feet  of  Aiches  left.  AIS 
Itttle  Places  taken  out  of  the  Yard  of  tlic  Grmd^ 
Wrf  of  a  Home,  for  a  Buttvj,  Scullery,  ^(L«n 
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ADF,  in  the  r>ook  of  Rates  is  us'tl  for  a 
certain  dctcnninate  Number  of  fome  kinds 
f  Filh ;  as  a  Cads  q£  Htrra^s  is  590,  cf 
Sprats  is  icco. 

CALCAGE,  Calcagimij  was  a  Tax  or  Contrl- 
btirion  formerly  piid  by  the  ncig'ubouring  InhabU 
tanrs,  toiv4nls  the  making  and  repauing  of  com- 
mon High  wavs,  Caufe-ways  and  Rotds  ;  as 
'  CALCEARUM  Operationes,  were  the  Work 
•and'  labour  of  this  Kind  done  by  the  inftrior 
frrvirc  Tenants;  and  fion  ihu  it  ms a  Fxivilege 
to  be  free, 

CAtCUtUS  SferMUii',  J.  Bamouin  in 
the  Lclpflch  A^b  for  Jan.  169I.  owns  that  o\:r 
famous  Dr.  iftfirw  had  eivenfome  Specimens  ot 
this  Method  al>ove  10  Yw%  bdFoie  that  Date  in 
his  Geontetrical  Lenures^  and  of  which,  all  his  Ap- 
paratus of  Propofttionstheie  contain  dare  fo  many 
Example; .  He  acknowledges  aIfo,that  Mx. Leibnitz  i 
Method  of  this  Calculus  d'rf^rentialis  is  foiindcJ 
on  Dr.  Earrow^^  and  differs  from  it  only  in  Nota- 
tion and  feme  compendiootAbrid^ments.  And  in 
.  jJuaDiflourfe  Mr. 
oF  the  Ufc  of  this  Qakului,  in  the  .Dio»^otl  of 
the  Parabolick  Spinl^  and  of  the  Flexaiea  and 
Evolutions  of  Carres  in  general. 

See  on  this  Subject  Mr.  U  Hofpttal,  Mr.  Nei- 
Wintij's  Analyfis  Infinitor. 

CAMBER  Bema^  in  Architeaure,  is  a  Beam 
or  Piece  of  Timber  cot  hoDow  or  arching  in  the 
Middle:  Tliey  are  us'd  in  Plat-forrns^  Ch  urh 
Leads,  £«fc.  and  are  very  propdr  «frliire«K:vcr  H  oc- 
cafion  tot  long  iBeams,  being  much  ftrOifger  thaii 
flat  Beams  of  the  fame  fizc;  for  hein^  laid  with 
the  hollow  Side  downward^ .  and  havinc  good 
Butments  at  die  Endsj  thcj  fim  for  a  kind  of 
»  Arch. 

CANON,  in  the  Ecclcfiaftical  Law,  was  origi- 
nally a  Book  wherein  the  Rcliinousof  every  Con- 
vent had  a  fair  Tranflript  of  the  Rules  of  their 
Order :  Thcfe  were  often  read  over  to  them  as  the  r 
Local  Statutes^  atnl  thexefiom  MCieodkd  Rl^ay 
and  Camn  their  Rule. 

CANON  in  Mufick;  Rolemy  Tejcftlng  the  Ari- 
fioxenun  Way  of  meafuring  the  htervaL  in  Mu- 
iick  by  the  Kbgnitude  of  a  Tons  (  wliich  they  fup. 
poTe  CO  he  fbnned  by  the  Difference  between  a 
D'apente  nud  Diateffaron^  thought  that  Mufical 
Intervals  ihould  be  aiAingnilh'd  according  to  the 
Ratios  or  Proportions  wmch  the  SmuJU  tmnmna- 
ttng  thofe  Intervals  bare  one  to  another,  when 
confidcr'd  according  to  tltcir  Degree  of  being  Ai^^ts 
or  GravSy  which  n  i  n  before  Ar\poxen»s^  the 
Vfd  ?,ih.r.,oi]i\:V\-xs,  Fi^Irniy  rhrrc'ore  made  tTie 
Diapiipm  to  ronfift  it)  a  iloublc  Ratio,  the  Diapsnte 
in  nSffquiijltera/y  the  Dia!f  If  i>  on  in  tSequiterti- 
Cfty  and  the  Tons  itfcU  (by  which  the  Diapsnte 
and  Diatefjaron  differ)  in  a  SffquioBavs  ;  and  all 
the  other  Intervals  a  cording  ta  t!  c  IVoportion  of 
the  Sotinds  that  terminate  them.  Wherefore  taking 
as  Canut  (  a*  'tis  can*d)  a  determirate  Line  oP  any 
T.cfuth,  he  lli(  \vs  !.i -v  ih\$  Canon  Is  to  he  cut  ac- 
cordingly, Co  that  It  may  reprefent  the  reCpe^ivc 
Intervab;  and  th^s  Method  anfwers  cndly  to 
Fxpcrimcnt  in  the  difftrrnt  lai  rh>5  of  MuHcal 
Chords.  Ai:d  from  thi^i  Cmum^  ftolsnrj  and  his 
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Followers  have  been  called  Cammi,  as  thoft  of 
Ariftoxenui  were  called  Ma  fid. 

llicre  is  a  Tra^  call  d  SeSio  Canoms  attt ibtjted, 
t  falQy,  to  Btdtdi  and  wliich  you  mil  finj 
the  End  of  hit  Woiki^  in  the  Oxford  Edition. 

CANTALIVERS,  in  Architeaure,  are  a  Kind 
of  MoJilionSf  only  tliofc  are  plain,  but  thefe  a<«  ' 
carved.   Tbey  are  much  the  fame  w  rh  C ;  f  -ri, 
and  are  fet  as  MadiBom  are,  uadei  the  Corona  ot 
the  Cornifli  of  a  Building. 

CAPIAS  OnduSos  ad  BMfimdmt  is  a  Writ 
th)t  fievfinr  tiking  up  fudl  men  at  having  recciv'd 
Prefj-mon?j  to  feivc  the  King,  (link  away,  and 
come  not  in  time.  'lis  an  origipai  Wricdireded 
to  thcSerjeataa  Jttmt^  having  indttdfed  a  Claufe 
of  Affinance. 

CARACT  is  i5ot  any  certain  Weightor  Quanti- 
ty, but  the    Partof  aiiyQuantity  ol-  Weight.  And 
the  Minteri  and  Goldjhuths  divide  it  into  ^  Parb 
which  they  rail  Grains  of  a  Cara&-y  and  one  of 
thefe  theyfobjiv[.]e  in  Halves  andQuatten. 

CARKE  feems  formerly  to  have  bcrn  the  Wdfd 
for  a  certain  Quantity  of  Wool,  whereof  Thirty 
made  a      f      27.  H.  8.c.  2. 

CAPS  U  LATE  tiantt  are  fuch  as  have  a  Tetra- 
petahus  regular  ^0Wtfr  ConfiAing  of  four  di/lin£l 
P,nal.j  in  each  Flou  er,  and  which  bear  their  Seeda 
in  fliort  CapfuU  ;  by  whidi  they  are  d.ftincuiflj'd 
from  the  Sihqii'  fs,  which  hear  their  Seed  ui  ^bnr 
C'lfes  or  QjpjuU  Seminah's^  and  aiC  the  Oti^ 
BfArtch  of  this  ttcnus  of  ^'ianrst 

CAPSQUARES  in  Gonnery,  are  thole  ihong 
Plates  of  Iron  which  i-ome  over  the  Trujinions  ^ 
a  C«in,  and  keep  her  in  the  Carriage.  They  arc 
faftncd  by  Hinges  to  the  Prize  Plate,  that  it  may  , 
lift  up  and  down  if  f^rrn<?  1  Fait  oF  an  Arch  in 
the  Middif,  to  receive  a  li.ird  Part  of  the  Tliick- 
nefi  of  the  Trunnions^  for  -J-  of  them  are  let  into 
the  Carriage,  and  the  other  End  is  faAened  by 
two  Iron  Wedges,  which  are  called  the  Fore  locks 
and  Keis. 

CAPTION,  when  a  Gemminion  is  executed, 
the  CbmmifHonfrs  Names  fuhfiribed  and  rcturn'd, 

thn  is  cillc-1  a  Cipli.n. 

Carcase  of  a  Houfc,  in  Ar  i  ire.^are,  are 
the  Rirtition^  Flooir,  Rancrs,  ^^fi-.  made  by  the 
Carpenter. 
cartesian  Sjj^em  of  the  World. 
Mr.  Des  CarteSf  in  Older  to  account  for  the 
Cclcdial  Aprcaranccs,  fuppofes  the  Matter  of  the 
\Vot!d  to  liavc  been  at  firft  divided  bv  Almighty 
God,  into  innuffi  ■tab's  Ittth-  equal  Eirts^  each 
endc'.v'd  vvit'i  an  c^jii  il  ni;^r.c  of  ^lotl:n,  both' 
about  ifi  owjj  Centre  and  fcjaratcly,  fa  as  thae 
this  Matter  conflitutcd  a  F/t/iJ.  He  fnppoi'd  aUb 
that  fcvcral  Col  Iccl  ions  of  this  Matter,  were  en- 
dow'd  with  a  Motion  about  different  Points,  as 
common  Centres,  ulTuh  points  were  placed  ac 
equal  DIDanccs:  Co  as  that  the  Micter  round 
them  oompmM  different  PirticfSy  tia  he  calls  them. 
He  fuppofcs  al  0,  t'  at  the  firll  Particles  of  Matter 
by  ihnfc  intcituie  .Motions  wercrendred  oretoand 
of  a  fphcr  cal  Figtirc,  and  fb  did  compofe  Cwm/m 
cf  fcvera)  Magnitudes!  And  the&  he  calll  tha 
Matter  of  his  feconJElsment, 

t      .  But 
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Bac  Uk  very  Qxali.  Paitides  which,  bv  the 
iifiMe&id  Modom,  were  ground  and  lubbd  off 

from  the  firft  Panicles  of  Mirtcr,  and  driven  vi- 
olently maay  different  Ways,  made  up  a  new  hiiit- 
ter,  wUch  lieedblib)&)|f  B2raMWt.  And  feeing 
that  lierc  would  be  more  of  this  firft  Element, 
than  was  fafficient  to  fill  the  Vacuities  between 
the  GkMu  t^thtftamd  EkmetUy  he  fiippofit 
lluit  the  rcnuLnini^  Frtrt  would  be  driven  row-irds 
the  Centre  by  the  cucular  Motion  of  thcic  Uiobuics, 
which  didfbr  that  Reafon  recede  from  it ;  and  dus 
Matter  being  there  amaflcd  into  a  Sphere,  would 
in  tlic  Centre  oR  cvciy  Vortex  produce  a  Body 
like  the  Son :  which  Sun  being  thus  form'd,  and 
moving  about  ha  oivn  Aztt  with  the  Gommoa 
Matter  of  the  Vortex^  would  neceflaiily  diiow 
out  fome  Parts  of  i' ,  Matter,  thr  luph  the  Vacui- 
ticaof  the  Globules  of  the  fccond  Element  confti- 
tnting  the  VtifU* ,  and  this  dpecially  at  Ibch 
Places  art-  F^nhcf*  fr-m  if.  Poles,  receiving  at 
the  &me  Time  in  by  tbefc  Poles  as  much  as  it  lo(es 
in  its  EqtiMorial  nttts,  or  abour  die  Eepiatnr  ; 
And  by  niis  Means  it  would  be  able  to  carry  round 
with  it  thofe  Globules  that  are  neareft,  with  the 
greater  Velocity,  and  the  remoter  with  Jdt.  And 
by  rhis  Means  thofc  Glcbulp-;  which  are  neareft 
t^ic  Centre  ot  the  Sun  muit  be  Icallj  becanle 
were  they  greater  or  Minal,  they  would  by  Reafon 
df  their  Velocity  have  a  greater  centrifiigal  Force 
and  recede  from  the  Centre.  And  if  it  ihould 
happen  that  any  of  thele  Sun-like  Bodies  in  the 
Centres  of  ^  feveiaiKflrttfff,  ihould  be  foincru- 
Aated  and  wealccncd,  astobecaniedalwat  in  the 
Vortex  of  the  trw  Sun  ;  if  it  were  of  lefs  S:ili;!ityj 
«rkfi  Motion  than  the  Gbboles  towards  the  £x- 
oftbeSdarF^fx,  theiiiCwoBlddefcend| 
tcMvuas  the  Sun,  till  it  met  with  Globnle ,  of  the 
Sunt  Solidity,  and  capable  of  the  lame  Dc»ee  of 
Motion  with  it  felf^  and  then  being  fitUthei^ 
it  would  be  for  ever  after  arrici  aSciit  by  the 
Motion  of  the  Vortex^  witliout  either  approachizig 
MjmaicrficsorfMedingfioaitlieSin}  andib  be- 
come a  Planet. 

Sttppofing  theji  all  tins,  wc  arc  next  to  imagine 
that  our  .^y?«m  was  at  Br{\  divided  into  leveial 
Vortices,  in  the  Centre  of  each  of  which  was  a  lucid 
Spherical  Body ;  and  that  (bme  of  thefe  being 
gradually  incruftaied,  were  fwallowcd  up  by 
others  which  wcie  laigcx  and  more  poweiftu,  till 
at  laft  they  were  all  deflroyed  am  fwallowed 
up  by  the  biggt:^  Soliir  Vbrtexy  except  fome  few 
vdttdl  woe  dtfown  off  in  right  lines  &om  one 
Vbrttx  to  anodKT,  and  fo  baoane  Comttr.  And 

from  licnc  it  apr  ears,  that  diofc  Vlaneii  which 
a^  neareft  the  Sun  aie  lefs  folid :  That  is  alio  D*t 
Gartast'a  Kcalbn  why  we  fee  always  the  fioae  Fue 
of  the  Moon  ;  becaufc  the  Hemifpherc  which  is 
oppofite  to  the  Sun  and  the  Earth  is  fomewhat 
man  fblid  than  the  other :  Becaufe  alio  the  Mat- 
.  tei  of  the  firft  Element  which  make';  np  ti.c  P.ody 
of  tbcSnny  moves  with  greater  Velocity  the  Tarts 
of  the  FbiiMP,  and  the  Bodies  fw  imming  in  it,  than 
thofe  that  are  rfmcitcr  :  Therefore  thofc  Planets 
whidiaxeneatei  to  the  Sun,muft  fiuifh  their  Periods 
fooncr  than  thofewhich  are  mote  remote  from  him. 
And  the  Reafon  why  the  PkoetsKvohre  round  their 
A»s,  is,  becaufe  according  to  this  Hypotbells,  diey 
were  ludd,  San-like,  and  revoMng  Bodies  before. 

But  notwithibmdiingal]  this  fine  Romance,  it  is 
(  Pr/?,)  certain  that  a  FWm  predooedby  the  Re-^ 
volutioji  of  a  Sphere  ab' ut  its  Aiis,  mufl  be  pro- 

^  i^ffintMa^  if  nothing  hinder  it:  And 
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therefore^  fince  there  muft  be  as  many  Vorticsj  ns 
thcteare  fbfdStars^  one  Vbrtex  would  cerninly 
run  into  another,  anJ  every  Purticlc  would  be  aiicd 
by  a  Motion  compounded  of  the  Modon  of  all 
the  central  Spheres ;  whidi  is  abTiud  and  con- 
trary to  that  Conftancy,  Limiurton  and  IJnifor- 
miiy  which  is  obferved  in  the  PhMomena  of  the 
Heavenly  Bodies. 

2.  Since  the  Motion  and  Parts  of  the  Vortket 
ncaieft  the  Centre,  is  fwifter  than  tlm  ut  the  more 
remote,  they  muft  prefs  upon  the  exterior  Parts, 
and  thad)y  perpetually  impart  fome  Part  of  their 
Motion  to  them;  and  tlierefore  thofe  interior 
Parts  of  the  Vortex  will  be  continually  le^mng 
Ibme  Pan  of  their  Motion,  whkii  never  being  re- 
paired, theft  Parts  muft  ftiU  moaeflower  and  llower 
by  Degrees,  till  at  laft  all  the  Motion  will  b« 
quite  deftroyed. 

^.  Accormngtodiis  Hypothefis,  each  Planet  if 
of  the  fame  Dt  nfity  with  the  l^artsofthe  Vortex  in 
which  it  Iwims,  being  govern'd  by  the  lame  Laws 
ot  Motions,  and  is,  as  ir  were,  only  fome  concreted 
Parts  of  the  Vortex.  But  the  Times  of  the  Peri^ 
odical  Motion  of  Bodies  carried  about  by  a  Vor* 
tcx,  are  in  a  duplicate  Ratio  of  their  Dtftancea 
from  their  Cf^ntre;  :i5  the  incomparable  Sir  Ifaac 
Nevtm  lia:h  dLuioiiliiattJ  ni  Se9.  IX.  of  hi* 
Princip.  Wlu  rcas  the  Scjusrcs  of  the  TloiCa  o£ 
the  Periodical  Revolutioiu  of  the  Planets  are  as 
the  Cubes  of  their  mean  Difiance  from  the  Centre, 
or  from  the  Sun:  Wherefiw  d»  Phnen cannot 
be  carried  aboutbf  a  Vorttjt, 

4.  If  a  F^Arran  Out  in  b^mitum^  then  would 
a  Body  carried  round  by  it  certainly  defcnbc  a 
perfca:  Circle  ,  unids  Ibmettung  did  hin- 
der it{  and  dmniftfa  the  gveaeer  Diftanoe  Acre 
fvere  between  thofc  (olid  Bounds,  or  tlic  hrgcr  the 
Bafon  be  which  contains  the  Vortex^  in  icfpefl  of 
the  Oibit  of  the  Body  carried  about  in  it,  the 
nearer  would  tliis  Orbit  be  to  a  Circle  ;  that  is, 
the  Ezcentridty  of  the  Planets  neareft  the  Suq, 
wodd  be  idk  titan  thatcf  tbafe  wbich  are  moae 
rcmntc  r  But  the  clirea  contrary  to  this  is  tme 
in  iaci,  the  Hi  ceniiicity  ot  Ai^CMrjr  being 

than  that  of  Saturn, 

5.  A  Body  carried  about  in  a  Vbrtex o£  the  fame 
Denlity  with  it,  would  neccflarify  defaibe  a  Cir- 
cle, to  whofe  Plane  the  Axis  of  the  central  Body 
producing  the  Ctrcolation  of  die  Fluid,  would  be 
perpendiodar }  And  yet  the»  ia  not  one  Planet  to 
the  Plane  ofwboft  Orbit  the  Son  a  Axis  i« 
pcndicular. 

6.  The  Gonida  have  lihtat  OiUts,  not  only 

oblique  to,  but  fbmetimes  at  tight  ingles,  with 
the  Plane  of  the  Ediptick ;  fometimes  the 
Couxfe  of  thefc  Comets  is  diametrically  oppdite 
to  that  of  tlie  Sun:  They  pcrfirvcrc  in  their  M-ition 
without  any  Qiangc  :  By  Lines  drawn  from  thcnx 
t  o  the  Sun,  they  deferibe  equal  Areas  in  equal 
Times ;  artd  fometimes  they  enter  into  the  Vor- 
tex of  the  Sun.  AH  which  is  impoflible,  if  the 
Solar  Vorttx  moved  round  forcibly  enough  to 
carry  thda  vaft  Bodies  o£  the  Piaoets  along 
with  it. 

Mr.  Lmbrntx  badi  indeed  a  little  altered  and 
mended  this  Hymchcfis  oC  Da  CarUsi  he  baiii 
accommodated  it  httta  to  tfae  Ceieffial  Phauo- 
mena,  and  madeicnota  agiaeabit  to  Ae  Baka 

/SSff^befteWB,  That  aflBodka,  wlddi  lit 

a  Fluid  defcribc  .1  Cunje-Hns,  are  0K>ved  h§ 
that  fluid,  im  of  themlalvM  tb«y  would  d^ 
*  R     -  laib< 
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Iciibe  iwght  Lines,  and  nothing  ( lieftith  )  Imt  the 

Fluid  concurs  to  turn  rhem  oat  oflhc  Way. 

Sccondlji  He  endeavours  to  ihcw,  that  every 
Planet  is  canied  aboot  by  a  Morion  compounded 
of  two  atlitr  Motiof^s  :  viz.  the  Harmoni  a!  Cir- 
culation ct'  the  deferent  Fluid,  and  the  i^aiacen- 
tricai  Mocton  of  Aaeft  lO)  or  R«cdt  fioA  the 
Sun. 

1  he  Planets  by  a  Radius  froin  the  Sun  dcfcribc 
Aieto  proportional  to  their  Times;  now  the  Fluid 
that  cairics  the  Planets,  maft  of  Neceffity  circu- 
late (b  as  to  produce  din  ESed ;  which  canmx  be 

dt-r.c  otlicrwiftr  tlian  by  fuppofing  innumerable 
concentiical  Orbits  of  exceeding  Thinneis  to 
make  up  the  Vortex ;  everyone  of  «hkh,  hath 
its  own  proper  Way  of  Circulation,  viz.  Thofc 
Orbs  which  are  neatcft  the  Sun  move  faftcft,  and 
the  Velocities  of  the  Circulations  are  everywhere 
jcciproc:illy  proportional  to  the  Di(>ii^ces  of  the 
tcfpedive  Orbs  from  the  Suji,  which  wili  nccef- 
Tarily  make  the  Planet  to  dcfcribe  equal  Areas  in 
equal  Times,  let  it  be  in  any  Part  of  the  Vortex: 
For  thefc  Areas  arc  in  a  compounded  Ratio  of 
their  Radii  or  Diitances  from  the  Sun,  and  m  a 
reciprocal  one  of  the  Arches  or  Lengths  of  the 
Circulation,  which  in  this  Cafe  Will  make  a  Pn>- 
portioh  of  E^juility  ;  And  this  Law  of  Olcohti- 
on  of  the  Vortex,  be  calls  HarmomcaL 

The  FiiraeMrkii  Motion  is  compounded  of  two 
otliCrs,  that  isj  the  Excuffory  ImprelTion  of  the 
Harmonick  Circulation,  whereby  all  Bodies 
moving  in  a  Curve,  endeavour  to  recede  from  the 
Centre  by  the  Tangent;  and  the  Attiaflion  of  the 
Suii,  oi  ilie  Planets  Gravitation  towaids  him. 
And  this,  MimL^mtz  is  of  Opinion,  arifcs  from 
an  Impulfe  communicated  by  the  circulating  Fluid. 
Now  Uncc  the  Planets  move  in  E&pfes^  in  one  of 
whoie  Feci  iht  Sun  is  placed,  and  by  Lines  drawn 
fiom  him  do  ddicrlbe  eouid  Areas  in  eooal Times, 
whidi  no  other  Law  oF a  dicolatii^  'Fluid,  but 
the  Hiirniorikh  Circulation  ran  account  For,  v/t 
snoft  find  out  a  Law  for  the  Faracgatrick  Motion 
that  may  make  the  Orbits  eltipticai.  The  excuf- 
lory  Imprcnion  of  the  circulating  Fluid,  svculd 
throw  off  the  Planet  from  the  Centre  by  the 
Tangent,  wherefore  the  Attiatton  of  the  Sun 
or  the  CJravitation  of  the  Planets  towards  it,  mufi 
be  fufficient  to  delkoy  tlat  Effcd ;  aixl  befides, 
to  make  them  move  in  elliptick  Orbits,  which 
cannot  be  brought  about,  unlds  this  Attra^ion  or 
Gravitation  be  reciprocally  as  the  Squares  of  the 
Diftanccs  from  the  Foctts :  And  this  is  the  Sum  of 
Mr.  L^bmtfi'a  Improvement  of  thi«  Hypothe- 
cs. 

But  this  Account  muH  be  falfe  for  thc!c  Rei- 
fbns  J  Firfit  Becaufe  the  Cornets^  as  hath  been  laid 
liefbte,  have  fiwir  OiUts,  Ibme  of  them  very  ob- 
lique too;  nay,  fnmcrimcs  at  rrnhr  Ans^Ics  with 
the  Plane  or  the  tcliptick,  and  tlieir  Coiuff  s  are 
fomctimcs  quite  contrary  to  thofe  of  the  Madct:^. 
Now  thefc  Comets  defcribing  about  the  Sun  Areas 
proportionable  to  the  Times,  muJi  aJfo  according 
to  their  Motion  be  carried  about  by  an  harmoni- 
aliy  circulating  Fluid:  But  then  we  (ball  have 
Phmeesmo^mgCMtrUftol^irtkes^whidi  is  very 
abfurd. 

2.  In  equable  Motions,  the  Times  are  always 
^r^fy  as  theSpaces,  and  reciprocaBy  as  the  Velo- 
cities ,  hut  in  a  circular  Motion,  the  Sj^ces  in 
one  Revolution  are  the  Radii ;  and  in  anharroo- 
aical  Circulation,  the  Velocities  arc  reciprocally  as 
f he  Sadii,  and  ibmfore  tte  Bmodipia  Tinis  of 


a  Fluid  dicukting  hainK)nica9jr  are  in  a  dupliate 

Proportion  of  the  RaSi  :  whereas  the  Periodical 
Times  of  the  Planets  are  in  fefquiplatc  Propor- 
tion of  their  Dillances  from  the  Centre,  or  of  thdx 
and  conlequently  the  Planets  cannot  be  cu- 
ncdby  in  hanmmcalhcirculatiiK Fluid.  . 

It  may,  pethips,  be  aOedged  here,  that  this 
harmonical  Circuktionis  not  continued  f i  om  Mer- 
cury to  Saturtiy  but  is  interrupted,  and  j  taches  on- 
ly troiu  the  Pt-rihe'im  of  Mercnry  to  his  Aphelion^ 
and  is  tlierc  again  intermpted,  and  fo  on  through 
the  whole  Syftem  of  the  Pknets ;  bnt  this  would 
produce  a  Deformity,  ;vhich  is  very  unlike  the  tim- 
ple  uniform  Mcalures  of  Nature  every  where  eUe. 
And  befides,  the  Comets  moving  forward  hi  the 
Zodiack,  pafs  through  all  thefc  imaginary  Chafms 
and  liiteifliceb,  and  yet  move  in  the  fame  Mannec 
as  if  they  were  carried  by  a  Fluid  circulating  hli* 
monically,  according  to  fome  uniform  Law  ;  nei- 
ther do  their  Appearances  give  any  Ground  to 
fufpc<Jt  fu  ll  Interruptions  as  thele.  Vid  Dr, 
Chsjnc  Ftii.  Prin.  of  Natural  Jifh^ion 

CARTILAG05c«^;/tfr»///,  is  one  of  the  ^  Cat- 
tilagesofthe  Larynx  -  'tis  called  inGr«tfJl:  Svyoifc/W* 
becaufe  of  its  Figure  It  makes  that  Pronibe- 
nmce  m  thefote-pait  of  the  LarmxaiSM  hmtm 
Alatni.  It  IS  about  one  Inch  broad,  but  not  fa 
long,  being  Concave  within,  and  Convex  without, 
its  four  Angles  have  each  a  fmall  Produaion ; 
the  two  upper,  which  are  !o:i^er,  are  tied  to  the 
Horns,  of  the  Ot  Hjotdes  j  and  the  two  lower  to 
the  lecond  Cartilage,  which  is  called  OtcmferoE 
AnmlariSf  from  its  being  like  a  Ring. 

CARTONS,  in  Painting,  are  the  moft  pcifea 
Sort  of  Drawings  on  Paper",  which  arc  fubferrient 
to  great  Works,  that  imift  be  throughly  finiihed; 
an  Sketches^  Drawings,  Models,  and  all  other 
Works  being  Preparatory  only,  and  to  be  reduced 
to  Cartons.  This  Way  was  pra6tifedby  Mkitff/ 
Angebtnd  JtafAaelXMin^*  ^c.  ttie  Ctrtoiu  at  - 
Iliuipton  Court  being  the  Work  of  Raphat  l 

I  hey  ate  fometimes  made  bj  rovafurujg  the 
Hcighth  and  Breadth  of  the  Maee  wheiethe  rant- 
ing is  defign'd  to  ftand;  and  then  by  dividing  that 
Space  into  Squares,  zn^onc  afccrward^t  of  the  iauie 
Dimenfions  on  Paper  ;  they  draw  on  the  latter  tlie 
Subjefl  of  their  Story  or  Defign,  transferring  it 
afterward  from  the  Carton  to  the  Wail,  by  paint- 
ing it  there  in  Oil,  £«f<:. 

DOC  Ibme  sreat  and  expcrienc'd  Maftcrs  will 
be  able  to  do  au  this  without  the  Help  of  the  Grate^ 
as  they  c:\i\  it;  that  is,  the  Divifion  of  the  Space 
ox  Table  into  !^qoarcs,  tho',  after  all,  'tis  a  good 
cure  Way. 

CARTOUCH,  is  a  Cafe  of  Wood  about  j 
laches  thick  at  the  Bottom,  girt  round  about  witli 
Marlin,  and  holding  about  ^  Musket  BaOt,  bfr> 
fides  6  or  8  Iron  Balls  of  a  round  Weight.  *Tia 
fired  out  of  a  Hobu^  as  they  call  it,  that  is,  afmall 
Mortar :  and  is  very  proper  for  dcfendil^  a  Pais. 

CARTOUZES,  ill  Ar  hirefture,  are  much  the 
fame  with  Modt/tom,  only  iheCe  arc  (et  under  tbo 
Corniih  in  Wainfcotting,  and  tl  j  under  dlft 
Cotnifli  at  the  Eves  a  Houfe.  Some  Wotkinca 
caB  them  DentUt  or  Teetlu 

CARUCATE)  from  Caruca,  and  the  French 
Caruifi  Plough,  was  the  Ancient  Fia^b  Land}  and 
lignificd  as  mwA  AvaMe  land  as  oould  be  tUieA 

with  one  Plough  in  a  Year.  Tliis  in  Rich.  I .  Reign, 
was  computed  at  6o  Acres,  but  'twas  afterwards 
varied  ;  and  the  Mcafiue  of  a  Carmat*  waa  dif- 
ftMt  tCQOiditig  to  TwwMd  PiMt* 
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CASE  HARDENING,  isa  Way  of  makijig  the 
Ootfide  6F  Iron  hard .  And 't  is  ufcd  Co  nictitnes  by 
Filc«Curtcrs,  when  they  make  Couife  Files  lor 
Cheapucfs  j  and  formerly  mo&  Rafpf  wen  Cafe- 
biwdtntd,  GunCmiths  aUb  tii&  it  to  haiden  the 
Ban-els  of  Guns;  and  for  Tobacco  Coxes,  Cane 
Heads,  Buttons,  ^c.  'lis  done  thus :  They  take 
Hotift  or  Horm  ot  Kine,  dry  them  in  an  Oven, 
and  po'\  Jcr  them ,  then  put  an  equil  Qiiauii- 
ty  of  Bay  Salt  loir^  and  mingle  botli  together  with 
ftale  Urine  or  Whitcwine  Vinegar.  Some  of  this 
Mixture  thry  liy  upon  Loam,  unl  %vrap  it  about 
the  lion,  putting  alia  more  Loara  over  all.  Then 
lay  it  upon  tijc  Hearth  of  the  Forge  ro  dry  and 
harden ;  and  when  t  s  dry  and  hard  they  put  it 
into  the  Fire,  an  I  b'  iw  till  they  give  the  whole 
Lump  a  bbod  red  Wat,  but  no  greater.  Then  'tis 
taken  out  and  quc-.ichcd,  and  at  iaft  tJie  Caft^bor- 
dcned  Iron  is  taken  out  of  the  Ct(c.  • 

CASEMENT,  the  fame  with  Caastto,  in  Ar- 
c1iite£kurc^  it  a  hollow  Moulding;  &tac  iay^  fomc 

of  a  Ciide  in  Gompafi. 

CASSINE,  in  the  Military  Language,  is  a 
Farm  Houfc,  where  a  Number  of  Soldieis  have 
pofted  them(elm,  in  oiderto  mak«  a  Stand  agiainft 
the  Approadics  of  an  Enemy. 
.  CASlELLOiiVH  Operation  was  formerly  Ser- 
tioeof  Work  and  Lalmt  to  be  done  by  interior 
Tenants-  f"ir  the  Repair  or  BuiKliiig  of  Caftlcs, 
To  this  fome  came  in  Peifon,  and  others  contri- 
buted, and  it  was  one  of  the  dine  iNOd&ry  T  ixcs 
from  which  few  Perfims  iveie  .exempted.  Dr. 
JCemut.  .  ^ 

CASTING  of  Drapery^  is  a  Terra  in  Painting, 
flgnifying  a  free,  cafy,  rented,  ncg!ie;ent  way  of 
cloathing  any  Figure  :  and  wh^nthe  Drapery  is  fo 
nanaged^  they  (ay  'tis  voeU Gift. 

CAVA20N,  in  Architedore,  istbe  digging  or 
liatlowit^g  away  of  the  Earth  from  the  Foundation 
of  a  Building.  P./i'/./;6;  fiirh  it  ought  to  be ^ of 
the  whole  Heifthc  of  the  whole  Build^w. 

CAVETTO,  in  Arehitefiure,  ha  hollow  Moul- 
ding if  a^^,  itior    of  a  Circle  in  Compafs. 

CAUKING,  in  Arcbite^oiei,  iignifiea  Dove- 
tailing aerod. 

CAUMCOLf  arc,  in  Architecture,  the  little 
carved  Scrolls  which  are  uiider  the  Abacus  in  the 
Corinthian  Capita). 

CASU  ALTY,  i?thcTin-minerN  ^Vords  for  the 
Earth,  a  Stony  Matter  which  is  by  wathing  in  the 
Stomping  Mills,  £«fc.  fcparatcd  from  the  fin  Ore, 
before  'tis  dried  and  ^oes  to  the  MilL 

CAZERN  ;  Sec  Cjfern, 

CEMENT,  in  Ar  liitedure,  isa  ftrong  bind- 
ing Mortar.  'Tis  iiftd  to  cement  Rricks  toi?ethcr 
fox  fome  Kinds  of  Moulding  ;  to  make  a  Block  of 
Bricks  for  the  carving  ot  Scrolls^  Capitab, 
.  Tit  of  cwo  Sorts :  The  hot  CnwMt,  which  is  com- 
mon, is  made  by  putting  to  a  Pound  of  Rozinand 
a  Qiiartcr  of  a  Wound  of  Bees  Wax,  half  an 
Ounce  of  fine  Brick-Duft,  aixi  as  mii>  h  Fcvdcr 
of  Chalk;  and  boiling  all  togetherina  Pipkm,  r«fc. 
for  about. of  an  Hour,  ftirring  it  all  the  while  ; 
then  let  it  flaiid  4  or  5  Minutes^  and  'tis  iic  for 
Ufe. 

The  Brick  to  be  cmfimtsJ  rr.uft  be  heated  in  nr 
by  the  Fire,  and  rubb  d  one  ujpon  another  like 
Boards  inglewiitg.  The«0JUQtiMMtis Jefieom- 

nion    ni"^  !■  'hn%  ni.idf . 

Ciratc  liau  a  Pound  of  old  Chcniire  Chce[c, 
well  pared,  very  fmall,  and  ro  it  in  a  I'ot  put 
half  a  Pint  uf  Millu  and  £>  kc  it  itajid  aU  Niglic: 

Vol.  II.  ^ 


the  next  Morning  put  it  into  a  Tn^j,  £5*  .  W  kh 
the  Checfeand  Milk,put  half  a  Pound  ol  .Lry  tine 
pawdercd  and  lifted  quick  Lime,  and  fiir  all  well 
together  with  4  Tiowe^  breaking  the  Knots  of  the 
Cheefcifanyremaiol  aud  theii  adi  tli^  Whttesof 
12  or  14.  Eggs,  which  Incorp  Mate  will  with  the 
Mixture,  and  then  it  will  be  fit  tor  Ule:  if  fou 
would  have  it  reddiffa,  eoloor  ic  with  a  little  very 
fine  Powder  of  Ijti.  ks. 

CEN  I  RE  of  AttraBion^  in  the  New  Aftrono-. 
my,  is  that  Pouit  to  which  the  revolving  Planetor 
Comet  is  impelled  or  attraflcd  !  y  tl.c  P  >r  c  or 
Impetus  of  Gravity.  Thus  the  Sun  is  fucii  a  Cen- 
tre of  Attraction  with  regard  to  aU  the  Primirf 
Planets,  and  as  they  themfclvcs  arc  towa;d  thcit 
Secondary  ones,  or  ircllites,  if  they  have  any. 

CENTKfe  of  Gravity.  The  Conlideration  of 
the  Centre  of  Gravity  is  one  of  the  Nobleft  Spccu- . 
lations  in  Geometry;  and  flncc  the  .V^w  Metktds 
Inve  been  In  U'e,  fuch  Ad  anccnients  in  it  have 
beai  made,  that  hardly  much  more  is  to  be  ei' 
prfled  :  for  the  whole  Bnfocfi  of  the  Invsrti^d- 
tion  of  C-^niies  of  Gr'^v'tty  is  now  reduced  to  one 
Gi'«tfttf/  Bfopofttion,  which  depends  on  a  few 
Clm^\z^beJMml^n^iples^^^i<ii^it\it&t 
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Balance,  aaduttiieirMaflei  be  rectprDcalty  Pro: 
ponxoual  co  their  DiftnKm&oaCche  Point  of 
R  2  Sufper.* 
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Surpcnfion ,  then  they  will  be  in  jEquilibrio,  ae  is 
the  known  Cafe  of  the  Lihr^  (fee  Libra  :  )  Tlut 
i$,  if  D  reprdem  the  Diflai>cc  of  the  Weiv^ht  B, 
and  ^  D  that  of  i  F,  and  2  D  that  of  6  B,  all 
ftom  the  Point  of  Surpcnfion  C;  rhcn  will  the 
Weights  and  6  B  be  in  o£iuilibrto,  becaufe 
%B:  6B::  ^b: 

2.  The  Mauient  of  any  Weight  is  =  to  the- 
Kcaingle  under  its  Vclo.icy,  and  theQtiantity 
of  Matter  in  the  fame.  V.  gr.  1  he  Moment  of 
f'h  viz=^0B*2D  {,2D\  lay,  for  the  Velocities 
areastheDiflaiKesfiomC)  sruBI?. 

And  if  the  Moment  and  Weight  (ot  Quan- 
tity of  Matter  )  be  given,  the  Diflancc  o£fhc  Point 
of  Application  fjoiu  C  xhc  Point  of.  Siiipcnfion 
will  be  found,  by  dividing  the  Momefit  by  the 
■Weight.  Thus,  if  the  Moment  of  tlic  W'cn-hv 
6  £  be  I  a  i;,  (  as  in  Principle  2. )  then  the  Di- 
jlance  of  the  Point  of  Application  firom  C  will 


4.  If  fcvcral  Bcdif  s  be  rufpended  on  each  Side 
the  Point  C;  then  multiply  cvciy  Weight  by  its 
icfpc^tivc  DUUn^c  from  the  Center  of  Sufpenfion 
C:  And  then  if  the  Sum  of  all  tlic  Re^  auglcs  on 
one  iiie,  be  equal  to  the  Sum  of  all  thofe  on  the 
other,  the  Weights  or  Bodte»  will  be  in  iEquili- 
brio  :  if  they  arc  not  equal,  that  Side  will  prc- 
ItondcraiCf  whofe  Sum  ii  the  greater.  Thus,  v. 
gr.  The  5am  of  aH.ilft  ReAangles  on  the  Right 
Hand  C  h  ]S  B  P:  i  fay,  +  iR  F  D  (fuppoftng 
-I-  to  fignify  towards  the  Right  Hand,  and  —  to- 
ivards  the  Left ;  and  tlie  Sum  of  all  the  Rc£lan- 
t,lcs  on  the  Left  of  C,  will  be  —  B  D:  Whence 
it  IS  evident,  liut  tl>e  Prepondcrancy  is  toward  the 

,    Left  Hand,  and  is  equal  to  i  S  B  D,  which 

therefore  is  tfacMoment-of  ail  the  Weights. 

.  5.  The  Moment  then  of  all  the  Weights  being 
in  this  Cife  -  -  I  0  B  D,  and  the  Sum  of  all  the 
Weights  1  )  H  D  )  'tis  plain,  if  you  divide  the 
former  by  the  latter,  the  Qtjotient  |;-  D  %vill  he 
<  by  t*rincip.  7,. )  equal  to  the  DiAance  of  the 
.  Commn  Cwtre  ofG^avitj  rfaB  the  Weigbttfiom 
thePoiiicC. 

6.  When  the  Weights,  B,  6  B,  and  «j  B,  hang 

all  on  the  fame  Side  of  C,  the  Sum  of  their  Mo- 
juncts  is  =  B  D,  as  the  Sum  of  tiie  Weights  is 
12  B.  Wherefore  one  Weight  =  12  B,  andhung 

at  P,  D  diftnnt  from  C,  niil  <  ravitatc  in  the 
fame  Manner  as  the  feparate  Weights  did  before 
at  their  rcfpe^UVc  Diftances :  That  is,  the  fa  id 
Point  is  the  Common  Centre  cf  Gravity  of  thofe 
Weights,  fincc  it  is  ihit  Point  in  winch  all  their 
Forces  unite  ;  and  whereat,  if  they  were  all  joint- 
ly fuf|>ended,  tlicy  wouli  produce  the  fame  EffeS 
before  ihty  uia  jeparatelj. 
\ 

7.  Let  the  Line  ^  B  be  fiifpended  at  At  and 
fuppoleic  divided  into  an  infiniie  Nutabec  of  hea- 
vy Points ;  'tis  then  plain,  thac  the  Euther  any 


Point  is  firom     the  more  it  will  gravitate ;  and 

the  Moment  of  each  Point  will  be  a  Rtclan  le 
u:idei  its  Diitancc  from  Ay  multiplied  l  y  its  lllf 
or  Unity:  Wherefore  the  Moment  of  all  the 
Points  muft  be  equal  to  the  Sum  of  all  the  Hiid 
Rectangles  ;  and  therefore  i^"  the  xvhok  Moui-nt 
be  divided  by  the  •nhole  Gravity  of  all  the  Points,  or 
by  the  Gravity  of  tiie  whole  Line  A  the  Quo- 
tient (byFr/m.7^.  ^.an  J  6.  )  will  be  equal  to  the 
Diflance  of  a  certain  Point  from  A^  at  which,  if 
all  the  Points  be  fofpended,  their  Moment  will  be 
the  fame  as  It  is  now ;  that  is,  that  Point  fiiall  be 
the  OMmioHCtHtr0tfGrmatjf<£ ^LimjtB* 

8.  If  a  IJwj  Flane^  or  SeUi,  be  Uflfcded  lb  hj 

a  hm^  or  flanSy  as  that  all  the  Parts  in  one  Seg- 
ment be  equal  to  tlie  relpedive  Parts  in  the  other, 
and  aifo  eaai>diftant  fiom  the  laid  Line  or  Plane  ; 
'tis  then  clear,  thar  the  Center  of  (Iravity  of  all 
fuch  Figures^  muft  be  in  that  Line  or  Plane.  And 
from  henoe  it  aatuially  follouvs, 

Brop.  General^  That  to  find  the  Centre  of  Gravity 
of  any  L(W,  flane  or  SoI  Jy  you  mult  ima- 
gine Lines  to  confift  of  an  infinite  Number  of 
Points,  Planes  of  an  infinite  Number  of  Lines, 
and  Solids  of  an  infinite  Number  of  Planes 
or  Surfaces :  and  then  that  all  thefe  are  fuf* 
pended  to  the  fime  Arm  of  a  Balance  com- 
mon to  them  all :  And  let  the  Point  of  Suf- 
pefifion  be  as  in  A  at  the  Hnd  ot  Extreme  of 
die  Aid  Line  in  the  Edge  of  the  Saiiftce,  or 
in  the  Surface  of  tl'.c  Solid  ;  and  then  find 
the  Sum  of  the  Moments  of  all  thofe  Points ; 
whkh  Sum  divide  by  the  Sam  of  the  Weights, 
or  the  Weight  of  all  the  Parts,  and  the  Quo- 
tient will  be  the  Diftance  of  the  CeTaer  cf 
GravityyOT  the  Line,  Plane  or  Solid,  from  the 
Point  or  Axis  of  Sufpenfion.   77)e  FraBics  of 
alt  vhichtn particular  Jnfiances,Jee  in  tiayes  < 
Fhtxioos,    261,  4ec. 

CENTRES  of  Gravity.  Tis  plaiflihatthe  Cen  - 
tre  of  Gravity  of  a  Circle,  aixl  of  a  Sphere  ot 
Globe  (  fuppofing  the  Matter  truly  Homogeneoiu 
all  overthem  )  xvill  be  their  Centre  of  Magnitude; 
the  Centre  of  Gravity  of  all  Parallelograms  will 
be  ^  the  Point  of  Interfc^ton  of  the  two  Diago*' 
nab ;  and  tfie  Centre  of  Gravity  of  all  folid  Pa- 
ranclo^rams  or  Parallelopipeds  will  be  in  the  fame 
Point  of  the  Flane  of  Gravitj,  i.e.  in  the  Point 
foond  to  be  the  common  tnterleOitin  of  the  two 
Diagonals  of  rliat  Plane  which  cuts  the  Solid  into 
two  Triangular  Prifms,  and  con(cquentlj  is  ea% 
found.  The  Centre  of  Gravity  of  all  Pbnesof  Tri- 
angles, is  in  tlic  Point  of  Iiitcirc^tion  of  two  Right 
Lines  hiirertiii^  any  two  ot  their  Angles  j  and  of 
all  lolid  Tiiinc-i  :s  or  Triangular  Prifms  itxvlllbe> 
in  the  midule  Point  of  tht  Diameter  of  Grai^ty  : 
And  that  Dxamelcr  u  found  by  the  common  Inter- 
fcflion  of  two  Planes,  each  of  which  bilTeits  one 
Angle  of  the  Top  and  Bafe,  and  conferiucntly  of 
all  the  Triangles  of  \vhich  the  I'rif.n  may  be  con- 
ceived to  be  compol'cd. 

If  the  Prifm  be  of  a  Quidrilaferal.  or  any  other 
mote  compounded  Form,  the  thing  will  be  more 
diflkulr,  bcc^ii  c  the  (  entre  of  Cravity  will  lieac 
a  proportionable  DiAance  from  the  Centre  of  Gra- 
vity of  all  the  Trlan«ialar  Piirnj,  thar  the  Mulri- 
nniiular  Solid  can  be  diviik- J  into.  But  tl.o'this 
be  a  little  more  troublefome,  'tis  by  no  Means  im- 
poflillr,  any  moie  dun  to  find  the  Centres  of 
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Gravity  of  Comi^  tjramidtf  ^C.  for  'vhi  h  you 
have  Rules  cnoujjh  in  Stepbinui^Lth.i,  tiem.  Stat. 
and  in  many  other  Authors. 

CENTRE  of  *:«  Hyperbola^  or  an  EB'tpfu.  In 
fhefe  Curves,  jnd  in  the  oppofitc  Sections  of  Hy. 
perbola's,  all  the  Diameters  terminated  in  the  Se- 
ction (or  ill  the  Qppolite  Sedions )  do  naturally 
btll^  one  another  in  one  and  the  fame  Point, 
•whi:h  Point  is  called  the  Csntrs.  AnJ  this  Point 
in  the  Ellif  fcs  is  within  the  Figures  but  in  the 
HfpttMa  without,  being  there  iht  Middle  of  the 
l^atus  Tr  inpin'rfuv!. 

CEMTRH  of  OfctUattatu  That  Point  oP  any 
Figure  where  all  the  Forces  are  anited,  ii  but  one, 
(  fuppofing  the  Figure  to  revolve  ronnd  a  Toinr  or 
Axis)  and  confcqucntly  oi;ly  one  iiiisilc  Pendulum 
can  be  made,  whofc  Vibrations  (the  Forces  in  both 
being  equal )  nuiU  1  c  Ifoihr^^-^fr-J  to  thofc  of  the 
whole  Sohd }  and  Iccaufe  il  it  Pv-sint  in  the  Fi 
gme  wherein  all  the  Forces  arc  fo  united,  deter- 
mines the  Length  of  the  limpk  Ifochronical  Pen- 
dulum, and  is  that  wherein  all  the  Figure  is  fup- 
pofed  to  be  contni£led  with  all  the  Forces,  while 
ic  vibrates,  iheiefore  'tis  called  the  (ktitrB  of  Oful- 
lathn;  and  fince  the  Cettires  tf  Fgratffim  and 
OfcUIat'ion  in  every  Figure  arc  the  Hime,  the  v.  iy 
of  InvclUeation  of  both  muft  be  the  Ikmc ;  Sec 
C&ntrs  tfe&eit^im, 

CEi^KE  of  pgrcuj/im  oF  a  BoJy  in  Mo'ion, 
is  tlut  Point  wherein  all  the  Forces  of  that  Body 
arc  confidcrcd  as  onited  in  one ;  ib  that  the  Jvnc 
cf  Perctiffion  in  that  Point,  is  greater  than  any 
where  elfe  ;  (b  that  the  Centre  of  Ferctijjion  is  the 
fame  with  rcfpefl  to  the  Forctt^  as  that  of  Gravity 
is  in  rcfpeS  of  tlic  Wo'tghts. 

In  calculating  the  Centres  of  Grayity^  we  fup- 
pofc  the  Figures  to  be  fmtplj  fnfpended  to  a  Point 
or  Axis:  But  in  order  to  calculate  the  Cfntrei  of 
Tercuffiony  the  Figures  arc  fuppofcd  to  be  aftually 
revolving  about  a  Point  or  Axis  :  and  as  there  the 
fiutple  Mome^a  are  cnnHdered,  bera  tlKf  are  con- 
Udered  alfo  with  the  Velocity  fuper- added.  And  as 
the  Sum  of  all  the  fivipLi  Momenta  on  each  fide  the 
Ctntre  <^ Gramtf  are  equal,  fo  here  the  Sum  of  all 
the  IRircei  on  every  iide  the  Cmtre  of  fercujffjn 
niuft  be  equal  ;  and  therefore,  as  the  Centre  of 
Gravity  is  found  by  dividing  the  Sum  of  all  the 
jMbments^  by  the  Sum  of  all  the  Weights ;  fo  to  6nd 
the  Centre  ojf  Fercvjfton^  you  muft  divide  the  Sum  of 
all  the  Re^angles  under  all  the  MomtntOy  and  their 
ie(j)eAiveVelocitic5,by  the  Sum  of  ah  the  Moments: 
See  more  of  this  in  Hayes  j  I'Juiions,  P.  281. 

CENTRIFUGAL  Foice.  Ail  moving  Bodies 
endeavour  after  a  reflilinear  Morion,  becaufe  that 
is  the  eafieft,  flioneft,  and  moft  limplc.  When- 
ever therefore  they  move  in  any  Cuive,  there  mini 
be  fometking  that  draws  them  from  their  reflili- 
ticar"Mofion,  and  detains  them  in  the  OrW/.  When- 
ever this  Force,  which  is  called  Centripetal^  ccaies, 
which  attrafts  them  towards  a  Centre,  the  mo- 
ving Body  wou'd  flraitgo  off  in  a  Tai^enc  to  the 
Carve  in  that  very  Point,  and  fb  woa'd  fet  mn 
farther  and  farther  from  the  Centre  or  Focns  of  its 
fbrroei  curvilinear  Motion:  And  that  Endeavour 
to  fly  off  in  the  Tangent,  is  the  Ceiarifugat  Arcf. 
The  EfTe^l  of  this  Force  is  fu;h,  that  if  a  moving; 
Body  were  to  dcfaibe  a  Circle,  it  wou'd  caufe  it 
fo  deicrihe  the  largcft  podible,  becaufe  a  great 
Cir,  ]c  is  Icfs  curved,  and  difKrs  IcG.  from  a  f'ght 
Line  than  afnullone:  A  moving  Body  therefore 
wiQ  fuffcr  more  Vioknoe  of  Attra£^ioiN  and  con - 
fei|iicndy  will  cnrt  m^re  ot'  its  Ctt^rifi^eU  Boru 
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when  it  Jefcribci  a  Icfs  Circle,  rlnn  ;n  a  t;irirer. 
It  is  much  the  fame  in  other  Curve;  as  ijj  the  Cir- 
cle: for  every  Curve  may  be  c^i  h  J .  rcrf  ascom- 
poled  of  an  Infinity  of  Aik;:  cf  mfiuitc'y  fmalj 
Circles,  alJ  defcribcd  ly  JitTeiciu  Radii  ,-  and  fo^' 
that  where  the  Curve  hath  the  greateft  Cun'ature,' 
thoe  it  is  compofedofjuch  Arksaa  aic  Portiona 
of  the  leall  Orcles,  or  whicli  are  dc'cribeJ  bv  the 
fliorrert  Radii.    A  Body  therefore  mo-.m^;  ni  si 
Curve,  doth,  every  Moment  endeavour  by  the 
Centrifugal  Force  to  get  oT  from  %  Point  which  it 
the  Centre  of  the  Aik  of  an  infinircly  fmall  Cir- 
cle then  ddcfibed.  And  this  Endeavour  is  fo  mudl 
the  greater,  by  how  much  the  Arfc  oF  the  infiriire- 
ly  fmill  Circle  is  the  Portion  of  a  IcilLt  Circle  ; 
fo  that  ill  one  and  the  fame  Curve,  the  Cer^trifugal 
Forct  of  the  revolving  Body  may  vary  according 
to  the  different  Poijits  of  the  Curve  in  which  is 
may  at  any  time  be.   It  may  he  thcrcfoie,  that  in 
a  Curve  where  tlic  Force  ot"  Gravity  in  the  defcri- 
bing  Body  is  continually  virhi'  Ic;  the  dntrifijat 
Force  may  alfo  continually  vary  la  chc  Time  mlin- 
ner,  and  fo,  that  one  may  alio  fupply  the  Dcfeft, 
or  abate  for  thp  Exctis  or'  th.e  ot:ieT,  and  confe- 
quently  the  Effelbe  every  where  equal  to  the  ab- 
folute  Giavity  of  the  revolving  Hody,    And  this 
as  a  Problem,      To  find  fitch  a  Curve  in  a  verti- 
cal Pianf,  hath  Been  pmpofcd  by  Mr,  Btrnoulli  of 
Groningen.  Vid.  Hifi.dst  Aedd*m,R)j4liF.^z, 
for  the  Year  1 703. 
CENTRUM  Pfcfiiiww,  "?  ,    ^  , 

CENTRUM  ?bonacampt:c.  >!  J^^^^^^^' 
CLNTRY-BOX,  the  C»mc  with  the  Gueritt^i 
only  the  former  is  of  Wood,  and  the  fatter  o£" 
Stdnc.  Iris  made  to  favc  the  Cwfry  from  Inju- 
ries of  Weather.  'In  a  Fornfication  they  are  ufu-i 
ally  placed  on  the  Flan k*d  Angles  of  the  Baftions, 
on  thofe  of  the  Si  nulder,  and  fometimes  in  die 
Middle  of  the  Cuitin. 

CERT  Mangj^  Meneta,  wxn  the 

Htad-Mtney  or  common  Fine  paid  by  the  ReHants 
and  Tenants  of  feveralMannont  to  their  Lords.  In 
fomc  ancient  Records  this  b  call'd  CertWH  Let*. 

CtRUSSE.  In  Piil,  Tranf,  N.  i  37.  there  is 
this  A<xoimt  of  the  way  of  making  Csrufff.  Pigs 
of  clean  and  foft  Lead  arc  c-d  i.i  j  t,  .n  Phtes,  a 
Yard  long  and  fix.  Inches  broad;  thcfe  arc  xolie4 
round  fb  as  the  Sorfitxs  no  where  meet  to  toodi, 
for  where  they  do  no  drnffi!  grows.  Each  of  thefe 
is  put  into  a  Poc  jud  capable  of  holding  one,  and 
dpiwld  by  a  litde  for  from  the  Bottom,  thai  ic 
come  nor  to  touch  the  Vir.cg  ir  v/lncli  is  put  inro 
each  Pot  to  tffciil  tiie  Couveilion.  Twtniy  of 
thefc  abicaft  are  put  into  a  fi^uare  ficd  of  new 
Horni-Du;  Li; ;  and  ca  h  Pot  is  covered  with  a  PJare 
of  Lead,  and  tb.cn  over  that  with  Boards  as  clofe 
as  can  well  be.  This  repeated  four  times 
makes  oot  Heap  as  'tis  called,  containing  1604 
Pots. 

After  three  Weeks  the  Pots  are  taken  Up,  thtf 
PjatcaanroUcd,  laid  on  Boards,  and  beaten  wtiha 
Batdedorp,  till  all  the  PhlCes  esme  olF,  which,  if 

good,  arc  thick,  hard,  and  weighty.  IheTc  Flikea 
are  eiouud  with  Water  bctwcn  Milftones  to  al- 
mon  an  impalpable  Finenefi;  after  which  'tia 
moulded  into  fcvcral  Parcels,  and  cxrofcd  to  ch6 
Sun  to  dry,  till  it  become  hard  and  fit  for  ule. 

Tis  obfcrvcd  that  fome  Pots  will  yield  thick 
and  pociil  Fhkc;,  while  o;hers  nl  kc  ordered  and 
fee  by  them,  without  any  poflibic  Diflui^ion  of 
Difadvanta^e,  vicld  few,  foall,  or  none  at  all^ 
Somecimes  tlw  Pwsaic  takea  up  all  diy,  and  fome- 
'       "  tiiuii 
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times  they  prove  bcft:  fomctimcs  they  arc  takm 
VP  wcr.  The  IMatca  thit  cover  the  Pots  yic  U 
litter  a,  dthicker  Flakwdian  do  the  RolU  w.t  nn 

and  the  Outfides  next  to  the  Phnks  bt;'gcr  and  I  et- 
ur  tlian  the  Infides  next  to  the  Roll  ,  and  to  tlic 
Siititswhidtfirftrifefromthe  Vme-ar. 

CESSION^  is  one  mannft  of  an  fccckliantcal 
Eeixfices  bevonUng  void.  By  the  Canon  Law,  it 
a  Cletklww  one  Living,  though  undtr  8  1  ound 
ter  Annum  Val.ic,  and  takes  *  Second  of  what 
Value  ibcver,  the  fc  rmcr  is  void  without  a  Dirpen- 
fation;  that  is,  rnso\'i  de  Jurs,  ftdnonde  FaBo. 
But  bv  Statute,  if  a  Clerk  have  one  Benefice  ct  H 
Foor4      Annuw,  or  upwards,  and  takes  another 
oF  any  Value  whatlbevcr  witii  Cure  ot  Souls,  anJ 
>  -ivithout  Difpenfaiioo,  the  fonr.cr  Living  is  ipto 
f  Bo,  void:  And  this  kind  of  Voidance  ot  a  1  i 
vin?  is  called  C-Qlon,    And  wint  is mlica  C  fion 
in  Ptlicr  Bcncficts.  is  called  Creation  in  relation 
to  a  Jiitlioi^uck;  for  if  ao  IiKombent  be  nndc  a 
Bifcop,  hi»  Benefice  h  ftM  w  be  w:d  by  Crga- 

CESSION,  in  theCivU  Law,  b  putting  another 

PetP-)n,  whothcitf  re  Is  called  the 

CESSIONARY,  mto  the  Vha  and  Rigljtof 


andent  Books,  as  Dooms  day liook,  andtbcblack 
Book  of  tlie  Bxchs^mr,  remain. 

CHAMl'lON,  in  the  Common  Lnw,  is  ufoJna' 
lefs  for  him  that  trieth  a  Combat  in  his  OwnCaule, 
than  For  himthit  fighteth  in  the  QiJarrel  or  P.'acc 
of  another;  And  aiv-wtdini^  to  B),u^..u  iiij  fomc 
otherS|  it  is  uiedfor  one  that  holder h  by*  SjrjsaMrj,^ 
or  (bme  tach  Senrifie,  of  anodier.  There  is  alfo  sa' 

Off  crnr.vv  nlld, 

CHAMl^lON  of  the  Kin^,  who  s  at  a  CdrotiA* 
ticn,  while  t]te  Ktng  is  at  Dinner,  to  ride  armed, 

Cap-a  pesy  imo  Wefirf  If  n^t-r- If..'/',  .inllya  Hr:a!i 
make  a  Challenge,  I  hit  if  any  I  Vrlun  Ih.til  deny 
the  King's  Title  to  the  Ciouii,  lit  thereby  readjf 
to  defend  it:  Which  done,  the  Kin>;s  druiks  to 
hlnij  a-.id  '.(.lids  hun  a  gilt  Cup  wirli  a  Cover,  full 
of  Wnic,  which  he  hath  for  liisFce. 

CtlANCELLOR »  is  a  Tide  given  in  oar 
Kingdom,  to  him  that  is  the  chief  Man  for  matter 
of  Jnrtice  (in  privitc  Cannes  cficrially  J  next  to 
the  Ftince:  For  whereas  all  other  Juftices  arc  tied 
by  the  Law,  and  may  not  fwerve  trom  it  in  judg- 
:iici:t :  tlic  Chiit^crl]orhat:i  ill  this  the  King's  abfo- 
lutc  Poner  to  moderate  and  temper  me  written 
Law,  fahfefHng  himftlf  only  to  the  Law  of  Na-' 


Yam.  And  where  III*  !»»•*»'•        •~'""">""— i .     ^  .      i,    v  /->   .-•  it- 

nantO#f*withootanyiOorc  Words,  u  is  to  be  by  the  written  Law,  bin  byConxicnccand  E-iuity, 

vu  !  Poo  l,  rheTenantceaftthtodobjbis  Laiid»|a«o«ding  to  the  C.rcarnftances  of  the  Matter  iti 

or  Tenement  Iqacftion.  This  Ingh  Offioer  now  bears  theJTttle 

CUAFERY,  is  the  Term  for  one  of  the  Forpn^  I  of  Lord  Hirh  Ch  mceUor  o/"  Grear  f.riti  i :,.  fuic 

in  an  Iron-woilu  J  The  other  is  called  1  there  arc  others  that  bear  this  Name  or  Quiv;cflor, 

'as  the 


CHALCOGRAVHYj  is  the  Ait  of  Engraving,!  the  Lord  Trea  urafor  the  iettmg  of  Crown  Lauds, 


Sc  dpture, 

CHAMBBRT-ATN,  from  the  Trmch  Ch.^mbd- 
lan^  i.  e.  Cubifftlaruu  vsl  Frafecliu  Cuhicuh^  u 
ufcd  in  divers  Senfts  in  our  Chronicles,  and  old  | 
Pooks  of  Lvvs  ardSraturcs:  As  the  Lord  Great 
Chambcrlainof  fw^'^^w  ^  Lord  ChamberUinof  ihc 


Kmg's  Hoofe,  the  K>:v<'s  Ch.imbeTl.ii-,  13  E.  I. 
c.4.1.  17  ??■  2.C.  I  '-.    To  whofe  Office  it  a^per- 
taineth  to  look  to  t  ie  Kmr;  s  Chambctsand  Ward- 
fobe,  and  to  i; ovcm  the  Undcr-Servants  and  OfS- 
cers  there.    There  is  alfo  a  Chamberlain  of  any 
of  tlic  King's  Courts;  as  Chanhtrlatn  of  thx  Ex- 
thequery  <,l  H.  ^.Stat.^.  rqE.  ^n-  14F.3.14. 
26  //.  8.  2.   There  is  a  0>a>nherf(t:n  of  North 
Wales,  of  CheftcT,  flf  the  Cty  of  London:  Tliis 
Officer  is  commonly  rhc  Receiver  of  all  Rent?  and 
Revenues  belonging  to  the  Ciry  -vhcrcof  he  is 
Chamberiain,  Wien  there  is  10  Prii  ce  o*"  W.jUs 
and  Ear!  of  Cheft;r,  the  Chambcr];ii  i  of  Chefier 
hath  the  Rereipt  and  Return  of  all  Writs  coming 
thither  out  of  any  of  rhc  Kiir^'s  Courts. 

Tn  the  Exchequer  there  be  two  Officers  of  this 
>jamc,  who  were  wont  to  keep  a  Conttoulment 
of  the  PJ/s  of  Receipt  and  Hxitui ;  and  kept  cer- 
tain Kcvs  of  the  Treafury  and  Rto>rds.  They 
kept  alfo  the  Keys  of  that  Tffafury  where  the 
Lnfoes  of  the  Kt^'t  Piedecellbr^  and  divers 


£efc.  and  Inth  bytheFrivy  Seal  from  the  King. 
Power  with  others,  to  compound  for  Forfeit  11  res  of 
Bonds  upon  penal  Statutes ;  and  his  Power  extends 
to  the  I  'll  ft  Fruits  Office,  g«fc. 

CHANCELLOR  of  the  Dutch  rfUnci(\cr, 
is  an  Officer  inthatConrt  prinripilly  co  jvidgc  and 
determine  all  ContrDvcrlics  bct'vccii  the  K  nt^and 
his  Tenants  about  the  Vutcbj  Lan.i  ctherwife' 
to  dire£l  all  the  King's  Afiairs  belong: to  that 
Court. 

CHANCERY,  is  a  Court  of  Equity  and  Con- 
fcicnce,  modentin?  the  Ri(*ors  of  other  Courts, 
and  is  not  tied  fliiflly  tn  the  Letter  of  the  Law. 
The  Officers  in  it  arc,  Tlic  Lord  Chancellor,  or 
Keeper  of  the  Great  Seal:  Twelve  Mafters  of 
Chmrery,  whereof  (ome  arc  al-vays  Sitting  in 
T-icir  turn  oil  flic  Bench,  as  AfiiHints.  The  fix 
CIctIsSj  whi  have  under  them  abaur  93  Clerks^ 
in  the  Nature  of  Attonieys  in  the  Court :  two 
chief  Examiners,  who' have  each  of  them  fevcral 
Clerks.  0»c  chi  f  Regifter,  who  u'uilJy  hath 
four  or  five  Deputies.  The  Clerk  of  the  Crown* 
The  Warden  of  ihc  Fleer,  the  Ulher,  Serjeant,  at 
Arms,  and  Crycr  of  the  Court..  Tne  Curfitors 
and  their  Cicrks  r%f  tlie  Perry  V^ii^.  The  ^..-icrlc 
of  the  Appeals,  of  rhc  Facilities,  Pircnts,  Preftn- 
iatiojis»  Diftniflion,  Licenfcs  to  alicnat^  Injun- 

Sioas. 
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fiions,  HnrollmentSj  Prote^ioiis,  Subumas^  and  ot 
tlie  Affidavits,  £«f«.  The  Seakr,  CluK-waz,  gjfc 
CH  APHL,  u  of  two  Ibm  ;  cither  adjoining  to 
a  Church,  as  a  Parcel  of  tlic  fmie,  wliich  Men  of 
Wonh  hold  ;  ut  ibidem  Faaaliaria  Stfulcbra  fibi 
conftituoHt;  or  elfe  Je^ate  from  the  Motner 
Chinch,  where  the  PaiUll  is  ividc  ;  and  is  uraally 
called  a  Oa^of  Eaft^  beciuic  bu>lc  for  the  bafe 
of  luch  Ptiiihionen  as  di*«U  too  6r  fiom  tlie 
Churdi.  Sometimes  this  is  fcrvcd  by  a  Curate, 
{)rovidcd  at  the  Charge  of  the  Redai,  and  fome- 
times  at  tbeirs  that  have  Benefit  by  it,  according 
to  Cuftom  or  CompolitLon.  And  ibtac  of  thcfc 
latter  Chapels  which  have  x  Mauircuancc  perpetual 
by  fomc  Lands  cliaritably  beftowed  on  them,  or 
otherwife,  without  the  Charge  of  tlie  of 
the  Church,  ate  called  Frw-CAtf^*//." 

CHAPTER,  Capitukm;  in  the  Canon  and 
Common  Law,  is  either  CangregMio  Otriearwn  in 
Elide fta  CatbMrali,  regulari  vol  CoBmiaa ;  Of 
llfCtt  in  quo  funt  cottwiunji  traSiatns  QiUtgiato- 
^m,Cowti,  Tbefe  Chapters  aiofetbu*;  in  ancient 
Times  the  BUhops  Ind  their  Qagf  rmAtn^  with 
them  ii)  their  CarhcvJrals,  to  afliil  them  in  the 
Perfgioiance  of  iiiaed  Othccs,  and  in  the  Govem- 
WbM  and  Difcipline  of  the  Chorch.  And  even  Af- 
ter Parochial  Settlements  were  miJe,  there  were 
flifl  a  Body  of  Clergymen,  which  continued  with 
the  Bifhop  at  his  Church ;  and  were  indeed  his 
Family ,  and  maintained  out  of  his  Income. 
Aftct  the  Monadic  Life  grew  into  Requeft  and 
Rie'potation,  many  Pniliops  chofe  to  have  Monks 
xkthcr  than  Seculars  to  relide  with  them  and  at- 
tend them  in  their  Cathedrals.  And  thefc  Bodies 
of  either  Monaflkks  or  Seculars^  bad  the  lame 
Privilege  of  chufing  the  Bifliop  and  being  his 
"Council,  whidt  the  wbbk  Clergy  of  the  Diocefe 
had  before.    But  by  degrees,  their  Dcpcndancc 
upon  the  Biihop  and  Relation  to  him  grew  leis  and 
lelis ;  and  when  they  had  diltind  Piattxls  of  the 
Bithop's  Eftate  afligncd  for  their  Maintenance,  at 
Jaft  the  Bifliop  had  little  more  left  than  the  Power 
of  ^fitini;  them.  And  on  the  other  lund,  thefe 
cap'ituIaroO'Yic^  did  by  Jc(>rccs  alfolofe  their  Privi- 
leges; pauicuUrly  that     chufing  thulUlhop,  for 
which  the  Kings  of  England  hii  a  ]ong.Struggle 
vnth  the  Pope,  b  :rnt  hii  Iknrj  8.  a^ot  tliis  Power 
vefted  in  the  Crowrij  and  now  the  Dean  and 
Chapter  have  only  the  Shadow  of  it. 

The  lame  Prince  did  alfo  cjedl  the  Monks  out 
of  thefe  Cathedrals,  and  placed  Secular  Canons  in 
iSuax  Room.  And  thofe  whom  he  thus  regulated 
arc  caflcd  Deans  eaid  Chapters^  of  the  nsw  founda- 
ticn:  As  are  Catittrburjj  Winchefiery  Worcefier^ 
Ely)  Carlifle,  Durhjw^  Uoch  fter  and  Norwich; 
and  of  fuch  fort  are  the  Chapters  of  the  ^ve  new 
Sees  of  ftttrhurgb  y  Oxford  ^  Glouce0gr  and 
Briflofj  to  which  may  be  added  Wjflni'mfler  ;  tho' 
ibis  laft  Bilhopiick  is  now  funk,  and  the  Monafte- 
xy  ttnmed  into  a  Collegiate  Chodb  by  Qaecn 
tBzabeth. 

CHAPTRELS  in  Architcaurc,  are  the  fame 
vAth  htipof}sy  and  Hgnify  thole  Parts  on  which  tlic 
Feet  of  Arclies  fund.  Their  height  of  tliicK 
ought  to  be  equal  to  che  breadth  or  the  lower  i'arc 
iof  "r'l   Key  Stone. 

CHARGED  CYLINDER  is  tha,t  Part  of  the 
C'larx  of  a  great  Gun  where  diie  Powhlerand  Ball 
arc  placed. 

CHARGE  of  Lead  ia  ^6  Pig^,  and  each  Pig 
oontabufizStofW}  wantiflgtwoF^opdj  every 
•Stbm  (heic)  ttCwclKFaiind.  .. 


CHARTER,  in  Law,  is  a  written  Evidence  of 
any  Thing  done  between  Man  and  Man:  And 
fometimes  Chanere  are  called  C'mrters  of  thi 
King^  and  'vhcii  the  Kiiij^  palTeth  any  Grant  to  any 
Perlon,  Body  Politick,  ^c.  to  excufeaManfrom 
being  impaneHed  on  a  Jury:  Cbarttrtof  P.trdm^ 
whereby  Men  are  forgiven  Felonies,  Sefc. 

CHARTER-LAND  is  fiich  Und  as  a  Man 
holds  by  Cbartery  i,  «.  by  Deed .  or  Evidence 
in  Writing;  and  this  te  otherwife  caOed  JVw-' 

CHARTS  nftd  it  Sea,  are  cithet  the  Plain  or 
Mircat(h-'i  Charts^  as  'tis  ufu illy  caltej,  though  it 
ihouiJ  inJ-eJ  be  rathijr  called  Wn^ht's  Chart,  ^ec 
tiie  Word  FLiin  Chart  and  Mercator^  in  Vol.  h 

CHATTELS,  CataBa,  is  a  VVorJ  ^v!uch  came 
TO  nt  from  the  Nor^ans^  who  called  all  moveablo 
"oods  by  thb  Name>  the  contrary  was  called 
Fttfy  or  as  w!c  now  caU  it  fee-.  But  nov^in.oue 
Law,  CbauitvttM'Si(itx%df  Goods  moveable  and 
mmoveabit,  except  fudi  aj  are  in  the  Nirurcof 
Free-hold  or  Parcel  thereof.  Tliey  reckon  Cbatteis 
alio  to  be  either  psrjhnalox  reah  The  Former  ard 
filch  as  either  do  beiunL^  immediately  to  the  Perfon 
of  a  Man,  as  lits  Horle,  Sword,  £«f(.  or  fuch 
Things  as  being  injtirioafly  withheld  &)m  him,  a 
Man  hath  no  way  to  recover  bur  by  perlbnal 
A<^ion.  But  Chattels  real  do  not  appertain  to  tlie 
Perfoh,  hot  io  fimc  other  thing  by  way  of  De- 
pendancc,  as  a  Bojt  with  Ciiartcrs  6f  Land,  Ap- 
ples upon  a  Tree,  ^c.  Such  things  alfo  as  ne- 
ceffarily  iffuc  out  of  fome  immovcabfe  Thing  to  a 
Perfon,  u  a  Leaiie.or  Rent  for  Years,  they  call  a 
Otattel  reed.  Alfo  to  hold  at  Will}  is  a  Chattel 
real. 

CHAUNTRY  is  a  Church  or  Chapel  endowi. 
ed  with  Lands  or  other  yearly  Revenue)  fdr  tha 
Maintenance  (formerly)oFoneormorePricfl3  daily 
iayijw  or  iinging  Mais  ^r  the  Souls  of  the  Donors^ 
and  (udi  ocmis  a*  chqp  flnll  appoini; 

CHEMIGE,  dib  An  of  aiUng  Figuret  in  Me^. 
tals. 

CHEST.ROPB  in  a  Ship,  is  the  ftue  witH 

tlic  Guef}c)t  G'ft  Rops,  and  is  aided  to  the  Boat- 
Kopc,  when  the  Boat  is  towed  at  the  Stern  of  the 
Ship,  tokeepherCroin5KiMr»;f ;  t.«.frdmfwia^ 
ing  to  and  fro. 

CHILIADS  are  the  lables  of  Logarithms,  and 
ib  called  becaufe  they  were  at  fiift  divided  info 
Thoulands.  Thus  in  the  Year  1624.  Mr.  Briggt 
publiOi'd  a  Table  Logarithms  tor  20  Chiliads  of 
absolute  Numbers,  and  again  for  10  Chiliads  tiiore, 
aiKl  theM  tor  one  (note)  thic  ie^  fi»  QiUiadr* 
The  Book  is  called  Arithmetiea  Logarttbtmea. 

A.  D.  1 6i8,  A  Irian  Viacq  pubhfii'd  this  again 
with  a  Supplement  (according  to  Mr.  Brags'* 
Diredion)  of  die  QiBads  befixe  admitted  |  ut  all 
mikln^iuo  \r  \  ChiliaJj. 

CHINALKY,  in  our  Law,  ltgniiiesa  Tenure  of 
Land  by  Knight's  Service,  or  by  Obligatbn  to 
perform  ione  Manial  oc  Militiiy  Owe  10  the 
Lojd. 

CHISSELS  u(ed  in  )oyiiery  and  Carpentry 
are  of  fe  vera  I  KinJsjas  I.  The  Fowwr,  which 
IS  ufcd  firft  of  all  bcfure  the  Faring  Cbijfely  and 
juil  after  the  Work  is  Icribti,  and  a  little  without: 
the  fcribed Strokes,  and  with  iu  Baiil  outwards. 

2.  the  Faring  Chiffel  hath  a  vejy  fine  and 
fmooth  Edge,  and  tis  ufcJ  to  pare  off,  oc  fmooth 
the  bregtuuuies  which  the  former  makes.  Thi* 
ttnocOmckwUhtheliftUlrtaedwJWrii^  bufc 
pnflad  witlfr4»SlMald««p^  Woikn«i»  M 

fady* 
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hoMstheCfei/y^/bct  .cct,  the  Fore  and  Little  Fin-!  bcr  of  Degreet,  wlwfe  Chord  applyd  round  the 
oeTof  hir nabt  Haiid.  and  wich  rJie  two  middle  Orcumference  moU  divule  it  as  rcquu  d.  As  U  you 
*^  ^  would  divide  any  Circle  uito  32  e»iu»i  Parts;  let 

the  Sefioc  to  the  lUdiui,  and  tlien  dhridiiig  a6o 
by  :?2,  the  Quotieiit  is  il*,        The  Chotdof 


Finecn  dotched  upon  itc  ,  „  ,  r  ^  c- 

2.  The  Shrx  FomuTy  which  is  a  Chtjfe^  ufcd  for 
deanfiiK  acute  Angles  by  the  Point  or  Corner  ot 
iitiiMiSr  Edge,  and  whew  the  Angtaef  other 

Cbiffeh  cannot  come. 

L  The  Morteft  Chijfel  is  narrow,  but  very 
tiiidc  uid  Aroi^  to  enaure  hard  Bbws  with  tlie 
Mailer,  and  'tis  groand  to  a  «rf  hK»dB«ffl  ;  its 
Ufe  is  to  ait  deep  fquare  Holes  in  the  Wood, 
Ullidl  1«  aBed  Morteffes:  Thefe  are  of  fevn  il 
Si^e^  sccQidins  as  the  ^eadth  ot'  the  Martejfei 

<.  The  Geugh  is  a  Ci#/  v  ith  a  ronnd  Edge, 
one  fize  of  wBch  feives  to  prepare  the  way  for  an 
Augre ;  and  othew  to  cot  fcA  Woodaautobe 
toundcd  01  hillowed,  ^c.  .  „     r  ir 

6.  Socket  Chiffels  are  fuch  as  are  chiefly  ufcd  by 
Carpenters,  and  have  their  Shank  made  with  a 
hollow  Socket  at  the  top,  to  receive  a  ftrong 
iffOodenSfoie  made  to  fit  into  that  Socket^  with  a 
firaafBShoaner  above  it  j  which  makes  th  n  vc  y 
f^rone  to  bear  the  heavy  Blows  of  the  Mallet. 
Theydiftinguiih  theft  Socket  Cbiffels  itxotdin^  to 
the  Breadni  of  the  Blade,  and  call  them  half 
Inch,  thiec  qnartei  Inch  CbijfelSf  Inch  and  half, 
two  Inch,  and  three  Inch  Chjf«fr,     ^    ,  , 

7.  The  Rippif^  Chiffel  is  a  Socket  Chiffel  about 
an  Inch  broad,  and  having  a  blunt  Edge  with  no 
Bafil  to  it ;  iti  Ufe  u  to  rip  and wartwo  Pieces  of 
Wood  fafincJ  together  from  one  another,  by 
forcing  in  the  blunt  Edge  between  the  two 


CHORDS.  On  all  plain  Scales,  and  paiticu- 
lailv  00  the  Seaor,  there  is  a  Line  drawn  called 
iha  liMt  tfCbtrAfiMtV^  an«ay-«<«^ 


which  taken  off  p.^ralklly,  will  divide  the  Circle 
into  22  equal  Parts  j  01  into  the  Points  of  the  Ma- 
rinei^Compali. 

CHORF.PISCOn  WCTC  andc:itly  ^^mi/Bifhops 
delegated  by  the  prime  Dioceian  ;  but  their  Au- 
thority became  retrained  by  feme  Councils^  and 
this  very  Office  by  Degrees  abolifli'd  ;  after  whoia 
the  Rural  Deans  \vere  fo  L-ommillioned  to  exeicife 
Epifcopal  ]urifdi^lioii,  till  inlubitedbf  flope^** 
ander  III.  and  the  CcHincil  of  Tours. 

CHRISM  was  anciently  (in  times  of  Popery )  a 
Conle£tion  of  Oil  and  fweet  BaUam,  which  waa 
conieoated  by  the  fiifhop,  and  ufed  in  Bapcifau 
Confirmation,  Extreme  Undion,  £«f f . 
.  CHRISOM,  Chrjfvuile,  was  the  Facc-cloth  Ot 
Piece  of  Linen  laid  over  the  Child's  Head  when 
it  was  baptized:  Whence  in  our  Wecl^  Bilhof 
MortaUiy,  fu  :h  Q^dien  ai  die  ia  the  Afonth  ai« 
called  Cbnfotfjs. 

CHOROIDES  is  the  fourth  Coat  of  the  Eye, 
lying  under  the  Selerotick  ;  it  hath  many  lutlc 
Glands  which  lepaiatc  a  black  Liuuor,  whicli 
tinges  the  Infide  thereof;  otlicrwile  of  a  white  Co-v 
!  iiTj  in  order  to  hinder  the  reflcAed  Light  fiooj 
diilurbing  or  confounding  the  Pi3ures  cA  Objcas 
from  being  truly  reprefented  on  the  Ifetimi.  This 
Coat  hath  a  hole  befoKj  which  is  called  rlie  Pu- 
pUhy  which  ftirves  to  admit  Light  and  Colours  ijuo 
the  Eye. 

CHRONOLOGY,  Authors  on  this  Subjed  an 
7.  Bap.  Riaio9  Chrvmbgia  Tbtftrmata,  2  Took 

Bonon.  Tu'69. 

Qwl,  Beveregii  Inftiiutiemi  CbromU^gK4t 
Mar.  Bffxhom^  Cbromlogia, 
Sethi  Cahi/ii  Opus  Qironohgicum* 
'  \i  Thefaurtu  Cbranowicuj, 

i  CbronoUg.  Thefts  ^  tabidt. 
ici  Ch;  oml<^ia. 
Jef.  Scalif  er  de  tmendatione  Temp&rum* 
Striim.Li!  ChronoJog. 

CHRYSALIS,  a  Term  ufed  by  the  modem 
Writers  of  the  natnnl  Hiftory  of  Inlea;:,  for  the 
fame  with  iVym^ ,  which  fee.  Indeed  the  Woi^ 
as  well  as  /UreSa  ufed  in  the  fame  Senle,  leems  to 
imply  a  pecoBar  Yeflmv  or  golden  Odour  in  the 
Nympha ;  but  this  is  purely  accidental,  and  is  by 
no  means  found  in  all  Njmpbd:  Though fome 
confine  thnWofdGK7/2iir  to  the  iVifisH/^  oF|l*> 
terflies  and  Moths  only.  See  SMmmmAm  IBBfU 
Jnle&  general.   Sc^.  2. 

CHORCH-SCOT,  Payment  or  Contribution  % 
by  the  Lattn  Writers  was  fi  cqucntly  called  PritniiiS 
SeminuWy  bccaufc  it  was  a.t  fiilt  a  Quantity  of 
Corn  paid  to  the  Prieft  on  St.  Martini, Day  as  the 
fiift  Fruirs  of  Harvefl:  This  ei.ioyn  d  by  the 
Laws  of  King  Ina^c^.  4.  and  by  Catmie^  c.  10.  but 
after  thii^  it  camt  to  %nify  a  Refenre  of  Cotn 
Rent  paid  to  the  Secular  I^iefts,  or  to  the  ReU- 
gious ;  and  fbmetimes  was  taken  in  (b  genera^  a 
Senle,  as  to  include  Poi  1  ny  or  an^  other  Provifioo 
that  ma  paid  in  kind  to  the  Reliaioaa. 

CHYROGRAVHUM,  in  the  Sasam  Tina^ 
li",nlfieLl  ariy  public^  Inilrunicnt  of  Conveyaiict 
attefted  by  Witne&s :  This  the  Nmaam  caOai 
Divide  :»6o  by  the  NonAef  of  e()nBl  Atftfl  re-  OtaHm^ 
maf^y     by  the  Nviinh'jr  oF  thf  Sid'-t;  oF  the  re-      To  prevent  Frauds  an3  Concealments,  they 
ylif  Poli^oa^  and  tiw  <4i>otieat  wUi  U  a  Num- 1  made  their  Deeds  oC  lontuai  Coveoaut  in  a^cr^t 


I.  rpmt^  ^.Qumi^  fm  Ai^  fimi 


With  6c  of  the  Chords,  and  one  Foot  of  the 
Compafict  in  the  Vertex  of  the  Angle,  ftrike  an 
Arch  between  die  Legs  of  the  Angle,  and  then 
taking  that  Arch  in  the  Compaffcs,  and  applying 
the  Length  of  the  Chord  which  iubtends  it  to  the 
Ane  iSm  of  Chords,  yon  will  find  the  Quantity 

3.  By  the  CM*  m  tUSeSor  to  JhUe  anj  GrcJa 
ints  its  proper  Dmrees,  and  to  mtafure  the 
^antttj  of  em  Aru>  of  a  gwm  Grdt. 

Apply  over  the  Radius  d  the  Circle  between 
and  60  in  thelinearf  Chords,  and  then  if  you 

take  out  the  parallel  Chords  rf  one  Degree,  ^'c, 
mid  apply  them  to  the  Circumbcrencc  of  the  Circle 
given,  they  (hall  dhHude  it  into  its  proper  Degrees : 
And  the  Vr.ircr^  of  any  Arch  fliall  be  known  by 
entering  the  Diitance  between  its  Extremities  in  the 
SeOos,  parallel  to  the  Radius  between  60  and  60; 
^  by  fo  applying  it  into  the  SeSor,  that  it  faQ  on 
file  fame  Numbers  on  each  Leg. 

ft.  Todhnde  tbeCtramtferenceafaGrdehaoatKf 
NvmAot  ofefiol  tartly  9rt$iHfsribt  eaq  r^tilar 
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and  Refer  I  pt,  or  in  3  R?rf  and  CouMer-fort^  npon 
tlKfkine  Sheet  o[  I'apcr  01  Parchment  j  and  in  the 
middk,  between  the  two  Copies,  they  draw  tkc 
Capital  Lettenof  the  Alphabet,  or  fometitnes  the 
Wctd  Spigrapbiss  in  the  like  great  Letters  ;  and 
then  taUiatsd  or  cut  the  (aid  Sheet  afunder  in  an 
indoited  Maimer,  which  bong  dcUm'd  to  the 
two  Piaities  eoncetned,  were  )»a«cd  Anthwitidc  by 
r^atchin^  wich  or  anfwerin^  to  cnie  annrlicr,  like 
our  prefent  Indentura,  or  like  Tallies  in  Wood. 
And  when  thn  pradent  Oiltom  lud  fbr  fiMnetiine 
prevail'd,  the  VfordCbir^apkmwuiippOfm' 
ccd  tofuch  bipartite  Writti^s. 

OMA>  in  Archite£hjre,  is  a  moulding  fome- 
what  refembling  an  5.  Vitruviui  makfs  ir  of  two 
Quarter  Ciides  joku'd  together.  Our  Workmen 
callittttO-^-.-. 

^in  Archire^ore,  is  what  our 

IWorkraencall  an  O  -  G—  with 
the  Hollow  downwards,  'tis 
^iiiv^f  ii4  '<  P*rt  of  the  Ornament  of  the 
CIMAIUH,  ^  jj^j^,^  Capital;  it  Handaioft 

I  above  the  Siquaii^  and  Indi  a 
^RlUttymiu 

'  CIRCLE.  Its  Quadrature,  or  the  fyairlng  of 
the  Circle.  Tliis  accordiiig  to  Mr.  Leihatzi 
7.  Ffulof.  CoUtR.  may  be  mdnAood  at  twofidd; 
■>>7z.  citlier  by  CakuLitiem,  or  by  Linear  Conffru- 
Sian :  And  each  of  thelie  may  be  either  perfedly 
cxaft,  or  cMb  almoft  fi>,  or  pietty  fmr.  Of 
theft,  that  r.'hi-h  is  done  by  arnirate  or  exaft 
Cakuiation  may  be  called  the  Analpical  Wajj  as 
that  which  b  don«  by  esift  Linear  Conftroaion 
is  the  GfomettHcal  lV:ry  ;  thit  v.'Viicb  i-^  dnne  hy 
pretty  near  but  not  exati  Calculacio:;,  may  be 
caDea  the  Ap^nndti  and  ttax  by  a  Confbruaion, 
only  ptetli  MV,  flMf  be  called  the  Macbameal 

The  Approaches  have  been  further  carried  on  by 
Ceulen,  Vieta  and  Hupemus;  and  ocben  have 
given  feveral  Mechanical  Ways. 

The  accurate  Geomerri c^J  Conf^rufllon  may 
be  bad,  b|  which  not  only  an  entire  Qrde  may 
be  meafbred  or  iquared,  but  any  Seffion  or  Aith 
of  it  alfo  :  Indeed  this  is  by  an  eraft  and  ordinate 
.  MoCioiv  but  it  is  in  tbofe  that  tbe][  call  tiaaiceii- 
dental  CSDrwcs ;  wlndi)  fiiiA  ttwAmitj  aie  enone* 
oufly  accounted  Mechanical,  for  they  are  as  Geo 
metrical  as  thole  which  are  commoniy  fo  edeem  d. 
Tboush  indeed  they  are  not  all  Algebraical,  nor 
can  tncy  be  rcduc'd  to  Al;jcb'HTck  Fqn^tions  of 
certain  Degrees,  becaufe  they  have  Degrees  proper 
to  themlelves ;  andtfboo^  not  A^dboioU^  are  yet 
Analytical. 

The  Analytick  Quadrature  may  be  again  fubdi- 
vided  into  three  Kinds,  xht  Analytical  Tra$rfcen- 
dtttt,  the  Algebraical^  and  the  Aritbmetical. 

The  Anahtical  Tranfcendent  is  to  be  obtain 'd, 
amongft  others,  by  Equations  of  Degrees  Inde. 
finite,  hitherto  coo&fef'd  brs  as  if  Xx+  X  be  = 
:|0,andX  belbogjir,  it  wnlMfbondtobe  be- 
cuTe  :j  +  ^  -1-  ^  =  i7  +  3  = 

The  Aigchraical  is  dol^s  by  Vulgiar,  though  it 


i  have  fixtnd  (Aich  he)  that  if  the  Square  of  the 
Diameter  be  pot  i,      one,  the  Afeaof  theCirj 

dc  xvUI  be^— n-trs— rV+A,  efc. 


that  is.  diminifliing  the  entire  Square  of  the  L»ia 
meterbyathirdPart(thatitmaynotbetDobig) ; 
and  then  again,  becaufe  hereby  too  much  is  taken 
away,  augment  it  one  hith,  and  then  diminilh  it 
by  one  (eventh  :  and  fo  OH  continually  in  that  al- 
ternate Order  of  the  Sigrn^  and  die  caiurai  Order 
of  ttie  odd  Numbers. 

CIRCULAR-LINES;  in  Mathematician  an 
fuch  (IraightXintfj  aaaiedtfidcdfrom  th'eDivifions 
made  in  the  Arch  of  a  Orck ;  fitch  as  Sinet, 
TatventSj  Secants,  &c.  an  Account  of  the  Con- 
ftruOion  of  which  you  have  under  the  Woid  SaUt 
jnVc/X    • 

CIRCUT  AR  VELOCITY  is  a  Term  in  the 
new  Aftronomy,  %nifyiflg  that  Veloaty  of  any 
Planet  «hc  icrarnqg  Body  which  ii  mafMlif 


the  Arch  of  a  Circle ;  as  fuppo&  by  ^  !>  deicribed 
on  the  Centre  of  Attn£Uon  S:  and  the  ciicdit 
V  l  rttv  of  a  Body  moviiig&Mft  H  toQ  ubmh 
fur  d  by  the  Ark  B  C.  ' 

CIRCUMSCRIBED  HjperhoU  'vi  one  that  cuts 
H$9mn  Afymptotetf  and  contains  the  Plaits  cut  off 
within  its  own  proper  Space.  See  Ci»vst, 

CIRCUMSTANCES  arc  fuch  Things,  which 
tho'  they  are  not  eflential  to  any  A^ion,  do  yet 
tome  Way  af&d  it.  And  they  redbm  diac  lbaw 
Circumriaiices  air  purely  i%»^ci/,  which  don't  con- 
neS  any  moral  Good  or  evil  with  ai)  Adkxij 
fach  as  killing  a  Men  widi  a  1^  or  Li/i  Hm/L 
&c.  And  nrhri  ,  they  account  properly  MoraL 
becaufe  they  do  really  influence  our  Anions,  and 
lender  4ien  more  Good  or  Evil  than  they  would 
be  without  fuch  Circamftances.  And  the  Wr 
of  Etbicks  (iim  tbem  all  up  in  tiiis  one  Verft  ; 


Equitions;  which  for  the  general  CL'iaJriturc  of 
the  Circle,  or  its  SeSors^  is  indeed  impoiUble. 

There  remains  tbevefiiie  the  Arithmatlad  Way, 
which  perBrm'd  by  certiin  9cTir5  exhibiting 
die  Quantity  of  the  Ciicle  exad.  by  a  Progreflion 

oTTermt  (fidt)  Ratkaal;  M  as  I  ihaD  hoe 

mopound. 

Vol.  if; 


quando. 


Vid.  Wbitlej'i  Ethicks,  p. 


CIVIL  Law,  The  Civil  Lewis  not  jacaiMd 
at  this  Day  in  any  one  Nation  widioutibme  Ad- 
dition or  Alteration,  forfomctimcs  the  TewlalLaw 
i*  tSMt  with  it,  OT £etmal  or  partimiar  Cufttmu ; 
miontl  Vulgar,  or  by  the  Roots  of  ocmmon'  andoRenOrdinanecsand  Stttnces  coc  off  a  great 


Pari  of  ir. 

In  Turkey  the  Jufitman  Greek  Code  is  only  ofeJ. 
In  Jtaiy  the  Canoo  Law  #nd  CuAoms  have  ex- 
cluded a  good  I'atc  nf  it.  In  P'erdcn,  Cuftom  hath 
almoft  an  abfoiute  Government.  In  the  MdaffsfTf 
the  feudal  Law  and  particubr  Cufloms  bear 
fway.  In  and  Sk^.iim  Cooffitotioiis 

'  S  and 


c  t  o 


c  o  c 


9  nd  tans  of  the  Lombards  are  Qud  to  prevail.  In 
Gertnany  and  HaUand  the  QvULaw  is  eflecmed  to 
be  the  Muiiicipai  Law  ;  but  yet  matvf  Parh  of  it 
are  there  grown  obfolete;  and  others  are  alterU 
eitlter  by  the  Canon  Law,  or  a  different  Ulii^c 
III  Trigzeland  it  is  obfcrv'J  with  rac^re  firiftnels. 
Biiun  the  Nortl)€n  Parts  oiGertnanyj  tlic  JusSax- 
otacutfty  Lubecgnfs  or  Cnlnienfe  is  preferred  before 
it.  In     nuMirJirand  Svftden  it  hath  fcarce  any  Au> 
thorityat  aB.  In  Bvwtcr  only  a  Part  of  if  i«  de- 
ceived, and  that  Fait  is  in  (ome  Places  as  a  cu 
Aomary  Law;  aiid  in  thofe  l^vinoes  neardi  to 
kt^  the  Mnnicfpal  wjittoi  JLtir.  In  criminal 
Caufcs  the  Civi!  I  iw  is  more  regarded  in  Tranc", 
but  die  manner  t^  Trial  is  legulated  by  Ordi- 
SMiKCa  and  EdiSk  The  p^il  Law  in  Spain  and 
Tiniugal  is  corrcftcd  by  the  Jni  Pe^iiwi  and  Cu- 
ftom.  In  Scotland  the  Statutes  of  the  Sederunt^ 
Ikrt  of  the  He^it  Majefiatisy  and  thwr  Galtoins, 
controul  the  CiviJ  Law. 

CLAMP-NAILS,  are  fucb  Nails  as  ai«  uied  to 
&Aen  on  ^mps  in  biutdii^  and  lepainng  of 
Ships. 

CLAMPU  Wl  len  a  piece  of  Board  is  fitted 
with  the  Giain  to  tlic  End  of  another  piece  of 
Board  aaofs  the  Gfain,  the  former  Board  is  faid 
to  \ttdmnp*d.  lAnd  thai  lie  the  Ends  of  Tables 
nliMlfj  ditmp%t»  keep  them  ftomMtr/n^  or 
eafiittg. 

CLARO-OftSCURO,  is  «  Tenn  in  Paitnting ; 

and  flgnifies  the  Art  of  diftributing  Lights  and 
.Shadows  advantageoufly ,  as  well  on  particular 
Obicils  as  on  a  Pifture  in  general.  On  particular 
Objefh  'tis  ncceflary  to  give  rhcm  an  agreeable 
Rouixlijcfs,  and  a  particular  Relieve;  and  in  the 
Pi fl lire  in  general,  to  expofe  the  Objects  with 
Pleafurc  to  the  View  of  the  Speftators,  by  giving 
'the  Eye.  an  Occafion  to  reft  ;  which  is  belt  done 
by  an  happy  Diftributlon  of  great  Lii(htsattd  Sha- 
^w^which  bgr  fhm  Oppc^ition^  iet  off  one 

CLASP-NAILS,  arc  fuch  whofe  Heads  arc 
brou^t  into  a  little  Compafi^  fb  that  they  will 
fink  into  the  Wood^  and  When  drove  home,  let  a 
Smooth  ;  5;  Plane  go  over  them. 
.  CLENCH-NAILS,  are  fuch  as  will  drive  with> 
•Matting  tile  Boards,  and  draw  without  break- 
in^.  They  are  ufcd  by  Boat  and  Barr'c  Builders; 
and  are  proper  for  any  Buiklijig  witl)  Boards  chat 
fttuft  be  taken  down  again:  For  fine  Wotk  iliey 
are  made  with  Cafp-heads. 

CLEPSYDRA.  In  the  Memoirsof  the  Fr^w&t 
jZ0ytf/  Acsdemj  for  April  1699.  there  is  an  Ac- 
icount  by  Mr.  yarignm,  of  a  General  and  Geo- 
flietrick Method  to  make  Cisf/jfydr*  or  Water-  Clocks 
witli  any  kind  of  given  Vcliels,  and  with  any  gi- 
ven Oiifioesfor  the  Water  to  ifliie  out  at,  and  ac- 
c^ndinf  to  any  given  Velodty  of '^Waters 
Dcfccnr. 

CLERK.  This  Wwl  did  anciently  lignify 
fSecula  r Pi icfl:,  iaOMCiaditindiOft tO  t  'Rtligtous 
or  a  Regular.  Rut  by  Degrees  it  came  to  be  in 
^general  attributed  to  every  Scholar,  and  at  laft  was 
CMWBOnto  cveiy  Scribe  and  Notary;  and  hence 
lb  many  of  out  Law  Officcn  kite  the  Title  of 
tlerk. 

CLINCH-BOLTS  in  a  Ship^  ax  fudi  as  are 
dincbed  with  a  riWiiflg  HaaMcr  at  tfaofe  £adi 
winch  come  through. 

CLOSE-FIGHTS,  are,  aboard  a  Ship,  fuch 
Bulk-beads  asare  in  a  clofe  Fight  pot  up  fore  and 
-aft  iadR  Ship,  fox  ihe  Men  to  flaod bduod  them 


fecurc,  and  fireupoft  the  Enemy;  and  if  tlic  Shi^ 
is  boarded,  to  fcoui  or  dear  the  Decks, 

CLOVE,  IS  a  Weight  ofChcciI.  onrainingthe 
:j2d  Part  ot  the  Weight :  and  ia  is  S  I'ouijd  bv  a 
/7.6.C.8. 

CLOUTS,  arc  thin  Plates  of  Iron  naileJ  on 
tha^  Part  of  the  Axk-Txcc  of  a  Gun-CamaBc 
which  comes  tbrou^  the  ZVam^  thioogh  which  tM 

CLOXTT-NAILS,  are  fuch  as  are  commonly 

nft  ri  for  nailing  on  o\' Clouts  (  or  Plates  of  lron> 
to  the  Axle-1  rees  of  Carriages ;  and  arc  pxopexto 
fallen  any  Iron  to  Wood. 

COCCYGiELiS,  is  a  Muf  Ic  f  Fthc  O 
ariiing  TenMm  Quftms  from  the  acute  Froccis  ot' 
the  Oi  i^'UniMr,  between  the  Ligament  that  reaches 
from  thence  to  the  Os  Sactum,  aiiJ  one  of  the 
Heads  of  the  Gemini  ;  from  a  nairow  Beginning 
it  gradually  dilates  its  felf  into  a  thin  fleihy  Belly, 
intcrfpcrfcd  with  fome  tendinous  Fibres,  It  is  in- 
fcrte  J  ijito  the  whole  Length  of  the  Os  Ojccjgxs^ 
laterally. 

Itsule  Is  to  draw  that  inwards  or  forwards  after 
the  Excretion  of  haidned  Rc**,  g«fc.  This  Muf- 
v  ie  was  firft  difcovcr'd  bj  Dr*  Uw^i^  See  his 

CXKaCET,  is  m  Seal  appertaining  to  die  King's 

Coftom-Hoiifc :  And  alfo  i  S  roll  of  Parchment 
fcaled  and  delivered  by  the  Oihcers  of  the  Cu«> 
ftoin.iHoiife  to  Mefdianti>  as  a  Wemift  thatdieit 
Merchai-dizc  be  Cufiomed.  This  Word  is  ufed 
alio  in  the  Sututcs  of  Bread  and  Ale,  made  1 5  H. 
^.  where  there  is  nientioned  Cocket  Bready  among 
fcveral  other  kinds:  And  it  feems  to  have  been 
hard  Sea-Bisket,  which  perhaps  L.ad  then  (qom 
Cocket  Mark  ox  Seal ;  or  clfc  was  fo  called  from  ite 
being  defigned  fbc  the  ufe  of  the  Csck-fmam  or 
Seamen. 

COCKS,  aboard  a  Ship,  arc  little  fquarc  Pieces 
of  Bnfs  with  Hoies  indicia^  and  put  into  Wooden 
SluvetSj^to  keep  diett  firoiA  fplitting  and  galling 
by  the  Pins  of  the  Blocks  In  which  thcv  move. 

COCK- WATER, is*  Stream  of  Water  brw^hc 
ui «  Ttoii|^  thvoarii  a  long  Pole,  in  order  tb  waflt 
out  the  Sand  of  the  Tin-Ore  into  the  Laundery 
while  it  is  biuifingindie  Offftr  ci  ^  Stamtnttg" 


COCHLEA, 
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COCHLEA,  is  one  of  the  Mechanical  Powers, 
confining  of  a  Cylinder  fukatctl  or  liollowcd  in  a 
Spiral  manner,  and  moving  or  turning  in  a  Box  or 
Nat,  OK  (b  as  to  anfwer  to  it  exadly.  Now  the 
Power  oi  Force  of  this  Engine  may  be  thus  eftima 
ted  :  Suppoft  in  the  Figure  annexed  the  Weight 
F  to  be  railed  bjr  the  Turn  of  the  Male  Screw 
bymcana  or  the  Handle  or  Lever  0C  Tu 
pbinthstinaneRevQliKitm  6Ft1ieCylind«^C^ 
tl|e  Weight  can  be  raifed  no  more  than  is  the  Di- 
fluHe  between  any  of  the  two  adjoinii^  Leaves  of 
dieSoevr.j  and  mt  die  Power  novet  as  fir  m  is 


die  OompiG  of  one  Revolution :  That  is,  the  way 
of  the  Power  to  that  of  the  Weight  in  the  fame 
time,  is  as  the  Ambit  of  the  Powet  in  one  Revo- 
lution of  the  Cylinder,  to  die  Difltnce  between 
any  two  contiguous  Leaves  of  the  S:rcw.  Where- 
fore the  Celeiiqf  of  the  Power  to  that  of  the 
Weight  win  be  in  the  ftme  Ratio.  And  confe- 
quently,  if  yon  apply  a  Power,  which  fliall  be  to 
UK  Wei&hc  to  be  railed,  as  the  way  of  that  Pow- 
cc  in  eacn  Revdmion,  lhanbe  to  the  afore&id  Di  - 
tance  between  any  nvo  next  adjoining  Leaves  of 
Ae  Screw  ;  the  Power  {hall  be  in  ttquiltbrio  with 
the  Weight,  and  therefore  being  increafed  never 
fi)  little  more  (hall  raifc  it.  This  Power  is  plainly 
a  Combination  of  the  Lever  and  the  Ash  in  Fe- 
fkr^io  tcwether. 

CODICIL,  is  a  Schedule  at  Supplement  to  a 
Will  or  other  Writing.  Tis  ofed  as  an  Addition 
to  a  Tcftatnent,  when  any  thing  is  omitted  which 
the  Teftator  would  add,  explain,  alter,  or  re- 
traSj  and  is  of  the  fame  Nature  *itli  a  Tefta- 
nent,  but  that  it  is  without  an  Executor:  So  rhar 
m  Codidl  is  a  lefii  fokinn  Will  of  one  that 
dies  either  Teftate  or  Intelbic^  withoat  die  Ap- 
pointrhent  of  an  Heir.  Teflate,  when  he  that  made 
t»»  Codicil,  hath  eithei  beifore  or  afterwards  made 
his  Teftament,  on  which  that  Csdidl  depends,  as 
to  whi  -h  it  refers.  hUtfiatey  when  one  leaves  be- 
hind him  only  a  Cxfict/  withoat  a  Teftament, 
wherein  he  gives  L^adn  onb  Cobep^  tf  dM 

VoL  II. 


Heir  at  Lcm^  and  not  by  anv  Heir  inAitoeedBf  t 

Will  or  Teftament.  Odicils  firfl  came  in  ufc  in 
the  time  of  Augufius,  A  Coditilis  well  as  a  Will 
may  be  cithe  r  writttn  or  mmaifiathm>  hflitute  of 

Imp.  or  Civil  Law. 

i     Coffer  is  a  long  fquare  Box  of  the  firnKft  ' 
Timber,  about  :j  Foot  long,  and  I  4-  Foot  broad, 
wfaereiii  Tin  Ore  is  biolcento  Pieoe*  in  a  ftampins 
Milr.  SeeTfff. 

COFFERER  of  the  King  or  Queen's  Hou'e- 
hold^isa  principal  OiEcer  in  the  Court,  next  under 
die(>Kw^a0fr;  that  in  the  Counting-Houfe  and 
clfewhere  at  other  Times,  hath  a  fpecial  Charge 
and  Overiight  of  othet  C^ioezs  of  the  Houlefox 
their  good.Demeanox  and  CaniaM  in  their  Of-> 
Hces,  to  all  which  he  pays  theix  Wwff^,  VuL  ^ 
Eiiz,  c.  7. 

COHiESIONflf  dwFartsoPMaiter.  ^Ifaae 

Nexpton  at  the  end  of  the  tatm  Edition  of  his  ad- 
mirable Opticks,  concludes  from  the  Coherence  of 
the  Pkrts  of  hard  and  Iblid  Bodies,  diat  dieir  Par* 
rirlcs  do  attract  one  another  by  a  certain  Force, 
which  a£ls  moA  intenfcly  when  the  Particles  touch 
one  another.  At  fomc  little  Dillance  it  produces 
ihofe  Cbjtnical  EffeBt  or  Operation* ,  which  you 
will  find  an  account  of  under  the  Word  AttraSlum^ 
and  which  doth  not  extend  to  rwmoUr  Dtfianutt  aa 
far  at  leaft  as  Senle  can  determiiie :  and  indeed  'tis 
hardly  poiBble  to  account  for  the  Firmnefs  and  So- 
lidity of  many  Bodies,  which  have  either  a  vaft 
number  of  Pore^  or  Meatus  in  them,  and  confe- 
quently  whofe  nntides  canhot  toudi  one  another 
with  their  whole  Surfaces,  without  fuppofing  that 
tbofe  Particles  be  cither  ftrongly  compieft  ti^ecber^ 
or  do  ftrongly  attrad  one  anodier.  But  vt  dodi 
not  ftem  reafonablc  to  attribute  this  Cohasfion  of 
the  Parts  of  Matter  to  any  PreJTure  of  the  ^yitbtr^ 
as  fomehave  imagined ;  becaute  there  is  no  certain 
Experiment  of  the  Exiftence  of  any  fuch  thing  as 
their  ty£tber,  nor  if  there  were,  would  it  be  ef- 
fe^ual  tofiimdiis  Phenomenon,  any  more  than 
it  is  for  many  others,  which  they  account  for  only 
b}  this  means.  But  this  mutual  Attra^ion  of  the 
Particles  of  Matter  within  fuch  very  nanow 
Bounds  and  Limits,  which (eem  to  bets  much  the 
Law  of  Nature,  as  Gravity,  (^c.  will  fairly  ac- 
connt  for  this  hitherro  Inexplicable  PfjdnJmenoH. 
Dr.  Cbepu  takes  into  Confideration  thedaittDelsof 
the  Sttrtaces  of  the  cohering  Parts  of  Matter,  in 
order  to  account  for  this  Property  ;  which  indeed 
feems  a  ncceilary  requifite.   He  thinks  we  may 
fuppofe  Tome  of  die  primary  Atoms  df  hhtttt  oc 
%vhich  Bodies  arc  cotiftituted,  to  be  terminated 
with  plaiji  Surfaces  on  all  Sides.  And )Q<c^  pro- 
duce BodUes  of  the  Ariaed  and  firmeft  Coheuon  ; 
ethers  may  be  terminated  partly  with  Curve,  as 
well  as  partly  with  plain  Surfaces,  and  thereoom<- 
bined  nuy  produce  Bodies  of  a  middle  Degree  of 
Cohelion;  and  fuch  as  have  Surfiures  mfrre;/^  Cmtt;* 
may  produce  Fluids,  ffp't.  But  this  will  not  do 
alone,  for  though  it  wuTbring  Bodies  to  immediate 
Contadi,  it  wiU  not  keep  them  there,  nor  hinder 
them  from  being  feparated  by  any  Fbrce,  ho«r 
fmilirocver:  Ani  the  Fluids  which' funround  our 
Globe,  as  the  Particles  of  Lkht  and  Air,  will  get 
in  between  the  Sodaces  of  fibte  when  they  are  . 
at  any  Diftance  ^atcr  than  the  Diameters  of  tht.. 
conftituent  Particles  of  thofe  Fluids,  and  fo  by 
their  lateral  Preflure  will  deftroy  the  Efficacy  of 
tliat  attraflivc  Force  by  which  Bodies  cohere. 
For  fince  Luht  and  Bodies  a£t  mutually  one  upon 
anote  &  aid  dnt  fhe  Ftatidis  of  Mr  endHWWK 
Sa        ■  t» 
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th  recede  one  frtfm  atwther  (  fee  Mr' and  Light ) 
they  will  rcnJcr  that  part  of  Attra^ioii  whereby 
Bojies  cohere  altogether  iiifcnfiblc  at  any  Di- 
ftanee  greater  ttian  the  length  bf  the  piameters  of 
the  Particles  o\  thcfc  Fluids:  SC);'rhnt  the  Foi^e 
by  which  Bodies  cohere,  cannoc  but  at  very 
fttiall  DiAailcesj  and  certatnlf  is  much  ereater  in 
immediate  QmuAt  tbaQ  tc  any  Dirauioe  how  { 
finall  foever. 

COLAPTICE,  is  the  Art  of  Carving  or  Cut 
titig  the  Refembbnces  and  Figures  of  Natural 
1  hi  iigs  in  Stone.  TheTertft  for  the  Artift  here  is 
Lithoxos. 

COLD.  It  hath  been  obfcrv'd  by  Mr.  C«0^m 
(in  aDilconrle  which  he  read  before  the  ^«mb 

Royal  Acadf  my  of  Sciences,  and  which  is  menti- 
oned in  PhU.TrarU.  N.  274.)  tha.t  a  Mixture  ot  the 
greateft  Part  oF  all  the  Rveral  Kiilds  of  Salts,  in 
many  Liquors  is  accompa-icd  with  a  fenfihh'  de- 
gree of  Cotdmfs,  notwitliftandin^^  the  violent  Fer- 
mentations which  fnch  Mixtiirr s  do  fometiihes  pro- 
duce. As  iiWecd  the  Learned  and  Ingenious  Dr. 
Sfare  liad  before  Experiaiented  (  fee  thil,  Tranf. 
N.  1^0.  J  ''^  Mixture  of  an  Acid  Menftruuni, 
and  the  Volatile  Spirit  of  human  Blood.  Mr. 
Geoffr^  found  that  pouring  but  h4lf  an  Oiince  of 
Sill  Arntoniiic  iiito  three  Oun^f  s  nf  Spirit  of  Vi- 
triol, though  a  vcTV  violent  Fcinicntatioiienfaedj 
yet  the  Spirit  of  Wine  in  (he  tnctodcd  Thermo* 
meter  dcfctnded  three  Inchc-  nnJ  n  half. 

COLDSHIRE  Iron,  is  fuch  as  is  brittle  when  it 
is  cold.    Sec  Iron- 

COLLATION,  is  the  bcnowing  of  a  Living 
on  a  Clerk  by  an  Archbilliop  or  Bidiop,  when  tiiat 
•  Living  is  the  Bifhop'sor  Archbifliop's  own  Gift: 
But  when  the  Living  is  in  the  Gift  of  anotl  cr,  rh.c 
Billiop  is  fiid  to  give  the  Clerk  InH'ttution  into  it 
on  the  Patrons  Piefentation,  and  the  Arch-deacon 
gives  hi  m  Inju9hn  into  ic  on  thf  Bifliops  Mandate, 
as  tvell  from  the  Q>11arion  as  Inftitiitfon. 

COLLATIONE  Urtmita^ii^  isa  Writ  where- 
by the  Kins  confiers  the  keeping  of  a  Hermita^s 
If  pon  a  Oeik. 

COLLEGIATE  Churches,  arc  Churches  hnik 
and  endowed  for  a  Body  Corporate,  of  a  Dean  or 
other  Prefldent  and  Secular  I  ricfts ;  as  Canons  or 
Prebendaries  in  tlie  faid  Church.  Such  as  arc  with 
us,  \Ve/It/iin/ier,  Wituifor,  Eippon.  Wolverhanip- 
tony  Soutlmel,  Mancbefier^  Sec,  None  of  thcfe 
Collegiate  Cbuxcfaca  are  E^ilcopal  Sees  or  . Cathe- 
drals. 

COLLUM  Mimu  Uteri,  is  the  Cavity  of  the 
Womb  next  its  internal  Orifice,  wheie  ic  is  more 
conrraded  than  ik„is  at  the  Bottom. 

COLONNADE,  in  Architeaure,  isa  Ran;,>cof 
Pillars  running  qdtie  round  a  Building,  aiid  iflan- 
ding  within  the  Walls  oF  it. 

COLOUR,  in  a  Law  Senfe^  is  a  Pica  that  is 
ptobablc,  though  in  truth  falle ;  and  hath  this 
End,  to  draw  the  Tiial  df  cheCaide  from  the  Jury 
to  the  Judsje. 

C0I,OUR  of  Q^ce^  is  always  ufed  in  the  Law 
in  an.ffl  Senfe,  fignifying  foroe  ill  A£t  done  under 
Countenance  of  an  Office ;  and  fo  'tis  oppofed  to 
Viriute  O^cii,  which  is  always  taken  in  the  bcft 
S«nlist  and  i^iplwsa  Man's  doing  a  right  and  jufi, 
liiinB  under  the,Bsecutton  of  his  OlBce. 

COlOUR.  It  hath  Iwcn  obferv^d,  that  tranf- 
parent  Subftances,  as  Glifs,  Water,  Air,g«fc.  when 
made,  very  tbin  by  bcioe  blowit  into  Rubbles^  or 
otfiejtvile  fivmed  into  Flaies,  do  exhiUc  fanoiis 
.C^fodn'acooidirig  fA  Adx  vaiioiis  Tlufliie^'al* 
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though  at  a  greater  Thidknefi  they  appear  very 
clear  and  calourlefs.    About  thefe  Sir  /Jaac  Nero- 
ton,  in  his  Opticksy  Book  2,  made  many  exceHent 
Obfervations  fervii^  lo  IDoftntte  and  aeninnflraoei 
t'  .e  Theory  of  Colours. 

A?,  I.  By  ^mpieffing  two  Prifms  hard  togc. 
ther,  &  that  their  Sides,  which  by  chance  w^re  a, 
little  Convex,  might  fomewhcrc  touch  j  he  found 
the  place  where  they  touch'd  to  become  ^fiffyftfyi 
trmjparent,  as  if  they  bad  been  there  but  one  con■^ 
tinned  piece  of  Glafi  :  For  when  the  Light  fell  ib 
obliquely  on  the  Air,  between  tiicm  in  other  PJa<xs 
as  to  be  tf^  refitSed^  it  leemed  in  the  place  of  Coii- 
caa  tobeall  tranffmttei^  inlbmudi  that  when  look'd 
upon^  it  appcar'd  like  a  little  dark  Spot^  and  when 
look'd  throuj^by  it  feera'd  like  a  hole  in  that  Ait 
which  was  formed  into  a  thin  Plate  by  being  com- 
prcffcd  between  theGlafles;  and  through  that  hole 
ail  Objeas  that  were  beyond  it  rai.>ht  be  feen  di- 
Ain£lly,  which  could  not  be  fecn  at  all  through  other 
Parts  of  the  Glafles  where  the  Air  was  interjacent. 
By  prefling  the  Prifms  hard  together,  this  Spot 
would  bfcone  oonfideiaUy  braader. 

'  2.  WhenthePIate  of  Air,  by  ttirning  the  Prifms 
about  their  common  Axis,  became  fo  little  inclined 
to  the  incident  Rays,  that  Ibme  of  them  began  to 
be  trai^mittsd,  there  arofe  many  flender  Arks  of 
Colours  in  it,  which  increafed  by  continuing  the 
Motion  ofthofe  Prifms,  and  bended  more  atid 
mote  about  the  laid  rranfparent  Spot,  titl  they 
were  cnmpleatcd  into  Circles  or  Rings  encompaf- 
fing  it,  and  afterwards  continually  grew  more  and 
moie  oontraded.  Thefe  Arks  at  their  firft  Appear 
ranee  were  of  a  Violet  and  Blue,  and  between  were 
White  Arks  of  Circles,  which  prcfently,  by  conti- 
nuing the  Motion  of  the  Prifms,  became  a  little 
tineed  in  theirimier  Limbs  with  Red  and  r<rZ^, 
ana  to  theb  ootwaid  limbs  the  B/tie  was  adjacent. 
The  Motion  of  the  Prifms  round  their  Axis  Mfig 
continued,  theie  Coloursoontradicd  more  and  nme. 
(hrinking  towards  the  WUteHefs  on  either  Side  of 
it,  rill  at  lali  they  totally  vanilhcd  into  it,  and  then 
the  Circles  in  thofe  Partsappeared  black  and  whii^ 
without  any  other  Coburs  intermixed  j  but  ^ 
farther  moving  the  Prifms,  the  ColiMai  woliSdl 
emerge  out  of  the  Wbiteruft  again. 

In  his  4.th  Obfervation  heconfideredmorc  nicely 
the  Order  of  the  Colours  arifing  out  of  the 
white  Circles,  according  as  the  Rays  became  left 
and  icfs  inclined  to  the  Plate  of  Air,-  and  by  uHng 
two  Objea  Glafles  of  pretty  long  Telelcopes,  he 
oLllived  theSucceifion  and  Quantity  of  the  Co- 
lours to  be  thus:  Next  to  the  Pelludd  Central 
-Spot  looceeded  blue,  white,  yellow  and  rcdj 
the  blue  was  fo  fmall  that  he  could  not  difcern  it 
in  the  Ciiclcs  made  by  the  Prilhu,  nor  could  he 
well  diftinguifli  any  violet  in  it ;  but  the  yellow 
and  red  rven-  pretty  copious,  and  fcein'd  about  aa 
much  III  extent  as  the  white,  and.  four  or  five 
times  more  than  the  blue.  The  iiext  GlCnit  OT 
Older  of  Colours  fucreeding  and  compalTing  thcle, 
were  violet,  blue,  green,  yellow  and  red  j  and 
theft  were  all  copious  and  vivid,  esoepc  the 
green,  which  was  wy  little  in  Quantity,  and 
very  faint  and  dilate.  Of  the  other  four  the  Vio- 
let was  the  leall  in  extent,  and  the  Uuel^  thui 
the  yellow  and  red.  The  third  Circuit  ot  Order 
was  purple,  blue,  green,  yellow  and  red  j  in 
whidi  die  pwple  fteoNd  noie  wddifli  cfaan  the 
^         '  violec 
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Viokt  in  the  formet  Citcuic;  and  theGrecii  oiuch 
HiBie  CMii^caous,  tnd    vivid  knd  copioas  as  any 

Colour  ihiTc  hnt.  the  Yellow;  but  the  Rc  J  be- 
gan to  look  faded,  ajid  vciy  much  iiKUiunjg  to 
Furple.  After  this  (hccceded  a  (bunh  Cutcmcor 
Order  of  Green  and  Red:  Th«  Green  was  very 
copious  and  lively,  inclining  oa  one  Side  to  Blue, 
on  tht  other  to  Yellow.  But  here  was  neither 
Violcr,  Hii!c,  nor  Yellow,  r^nd  the  Red  was  im- 
l)crfc£t  and  dirty.  Alio  the  luccecdin^  Colours 
became  more  and  more  imperted  and  dilute,  rill 
aft^  chieejor  four  Kevolutioua  tbej  ended  in  per- 
ftftWhiteners. 

In  Oblemtion  the  5th  and-  ^<th  he  determines 
ttie  ThUrknefsof  the  Air  lying  between  the  Glaf- 

Its,  by  which  each  Colour  was;  proJurcd:  And  in 
the  7  th  gives  a  Table  of  it  in  all  the  Obliquities 
of  the  Ai^of  Inddentt :  (  See  Air.)  In  the  9th 

he  fhews,  that  the  Air  between  tlic  two  Objcfl 
GlaiTes  exhibited  Rings  of  Colours,  as  well  by 
tranff/iitthtg  Light,  as  by  riflciling  it ;  which  he 
found  by  looking  through  the  GbfTts.  Bur  the 
Central  Spat  was  now  Wbitf,  and  the  Colours  op- 
pofite  to  thofc  made  by  Rcdcxion  in  thefiarmer 
Cafes ;  i.  f.  thoft:^^'*'^^^  Glafs,  were  now 

Black,  whi^h  before  were  White,  ^  vice  verja ; 
and  thofe  which  were  then  Red  wcie  ntnv  Blur  ; 
which  were  then  YeUow,  were  now  Violet, 

In  the  Tenth  he  found,  that  by  wettti^t^  Ob- 
jcQ  Gbflb  a  link  at  the  Edges,  the  Water  crept 

flowly  in  between  them,  whereby  the  Cinlcs  be- 
came lefs,  and  the  Colpius  more  faint :  and  he 
fixn^  the  IXfciittten  of  the  coloared  Cfades  made 
now  by  Water  to  thofc  before  made  by  Air,  to  be 
about  fcven  to  eight;  and  that  itf  any  other  Medi- 
tiln,  more  or  lefs  dcnft  than  Water,  be  compreiTcd 
between  the  Glalfc?,  their  httertiah  at  the  Rings 
caufed  thereby,  wdl  be  to  thofe  made  by  Air,  as 
the  Sines  meafuring  the  Refiaftion  nadeoot  of 
that  Medium  into  Air. 

In  the  1 2th  he  found,  that  by  viewing  thcfc 
Rings  in  a  darkened  Room,  they  became  more  vi- 
iible  and  diftinAj  and  apptai'd  in  a  greater  Num- 
btr.  / 

In  the  13th  Obfervation  hefiMuuL  that  when 
thePrifin  was  made  to  torn  loand  its  Axis,  fi>  that 

all  the  Colours  might  fuccefTivcly  fall  on  that  Part 
ok'  the  Paper  whidl  he  iaw      Refie^lLon  from 

Vitt  of  the  Gbifih  where  the  CSicks  appear- 
cd>'fb  that  all  the  Colours  might  be  fucrellivcly 
M§edcd  from  the  Circles  to  the  Eye,  whUe  it  was 

immoveable ;  he  (bund,  1  (ay,  that  the  Cir- 
cles'which  the  "Red  Light  made,  were  manifoftlv 
bi^r  than  thoie  made  by  tlic  Bine  and  V'loUt  ; 
amfit  waspkalant  to  fee  them  gradually  fwcll  and 
coiSttaft,  according  as  the  Colour  cf  the  Light 
was  changed:  Ard  in  the  14th  Obfervation^  he 
foand  then  the  Contraction  or  Dilatation  of  the 
Colotirs  was  fwiftcft  in  the  Red,  and  floweft  in 
the  Violet,  and  in  the  intermediate  Colours  had 
intermediate  Degrees  of  Celerity  :  and  he  gives 
yon  the  Projiprtions  In  Nuoaben  ^  and  he  fhews 
alfo,  tJnttlicThicknefs  of  the  Air  between  the 
GlfllTcB  there  where  tlic  Ring  is  fu.refTivcly  made 
bv  the  Limits  of  the  five  pnnci^l  Colomrs  (  Ked» 
Y^ow,  Green,  Blue,  Violet)  m order,  are tn  (me 
anotti'  r  vcjjf  nearly,  as  the  fix  Lengths  cf  aOiord 
which  found  the  Notes  in  a  lixth^jor/oi^  la^  mi^ 
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fa^fbtyUt.  But  that  it  aerces  better  with  OUaw 
variontofay,  dnttheThicKnefiof  OieAtrbetweeii 

thcGlaflcs  there  where  the  Rings  arc  fuc.^fTivily 
made  by  ijie  Limits  of  the  fefcn  Colours,  Red, 
range,  YcHow,  Green,  Blue,  Indtco,  and  Violet 

ill  order,  arc  to  one  another  as  the  Cube  Rootsof 
the  Squares  •  f  tl)c  eight  Lengths  of  a  Cbord, 
which  found  the  Nores  in  an  Eighth,  as /«//,  la^fa^ 
Joly  la,  fj^  fol ;  that  is,  as  the  Cube  Roots  of 
the  Squares  of  the  Numbers  i,  J,  ^  i, 

Then  in  Obfervat'ton  1^.  he  manifelUy  (hews 

the  Origin  of  tb  fe  Rings  ;  for  he  found  that  tTide 
Rings  in  the  preceding  ObfervatioO)  were  not  of 
varioos  Colotirs  tike  thofe  made  in  the  open  Air, 

but  appeared  all  over  of  that  Prifmatick  Colour 
only  with  which  they  were  illuminated ;  and  by 
proie^^ing  the  Prifmatick  Odoun  immediately  tip> 
on  the  GlafTcs,  he  found  that  the  Light  which  fell 
on  tlic  dark  Spaces  which  were  between  the  co- 
loured Rings,  was  tranfmitted  through  the  Glaflea 
without  any  Vaiiirijis  of  Colour;  for  on  a  white 
Paper  placed  bchmJ,  it  would  paint  Rings  of  the 
lame  Colour  with  thofe  which  were  refleded,  and 
of  the  Rignefs  of  their  immediate  Spa.-es:  fo  tliat 
tis  plain,  That  ths  Air  between  tbeGlaffei^accord- 
!"X  to  its  variout  TIttchufsy  is  difpofed  in  fl»i€ 
Vlaces  to  refisB^  and  in  ethers  to  tranjtmt  the  Lvbt 
of  arvf  one  Colonr  j  and  imtbe  fame  Piact  to  nfisS 
thjtof  omOlaurf  j^tkh-mfmUthMtf  m»4 
tber. 

T;i  Obfervalion  \  6.  he  r::^u[u!,  that  the  Squateiof 
the  Diameters  of  tbefe  Rings  were  in  Arithmeti- 
cal Progreffion.  In  Obfervatiim  17  and  18,  he 

confiders  the  Phxnomena  arifingfrom  the  Colours 
(cen  in  Bubbles  of  Water,  made  tenacious  by  a 
little  Soap  ;  and  in  the  19th  he  collets  the  Tbkk* 
riffs  of  the  Water  requifite  to  exhibit  one  aixi  the 
fame  Colour  at  fcvcral  Obliquities,  and  expreiiea 
their  Proportions  in  a  Table ;  And  in  the  21ft  Oj^ 
fervation  he  flicws,  by  Help  of  10. 
and  16.  the  Tbif-ktttfs  which  Plates  of  Mufcoi^ 
Glafs,  Water,  or  any  other  SubAanos^  AmV)  at 
at  any  Colour  cabled  by  them.  . 

Sitffaac  Newton^  in  the  22dObfervaticn  of  his 
Second  Book  of  UptiiJis^  found,  tJiat  a  thin  tran- 
fpartntBodyi  which  is  dk«/«r  than  its  ambient  Me- 
dium, cx'.ihitb  i-.iorc  brisk  and  vivid  Colours  than 
that  which  isfo  much  rarer :  as  he  particularly  ob-  ■ 
ferved  in  dw  Air  and  Glafi  ;  ibr  blowinf  Ghn 
ry  thin  at  a  Lamp  Furnioc,  thcfc  Plates  encoin- 
paiTed  with  Air,  did  exhibit  much  more  v^vid  Co- 
lours than  thofe  of  Air  made  thin  becwisen  two 
Glades:  ^.OJ/mw.  i.and^* 

And  he  Ihews  farther,  that  lince  by  his  loth 
Qhfctvation,  the  Tbickmfs  of  Air  to  the  'Thicknefs 
of  Water  ,  which  between  the  fame  Glalits  cxlii- 
bitcd  the  (ame  Colour,  toas  as  ^  to  2;  and  lince  ic 
a  ppea  rs  (  by  the  2 1 A  Obfervation  )  that  the  Colouta 
of  thin  Bodies  are  not  wuied  by  varying  the  Aui- 
bient  Medium;  xYiiifSoxtthe'fbicknefs  of  a  Bubble 
of  Water  exbiinting  atvf  Colour ,  wiiil  be  \of  tb4 
Tbichnef$<fsArtn^odttcif^tbefam(jekiir.  And 
fo  according  to  Obfervation  21.  the  Thicknefs  of 
a  Plate  of  Glafs,  whofc  Refra£Uoo  of  the  mean 
Refrangible  Ray  is  fflCldilMd  by  the  Proportion  of 
the  Sines  of  to  20,  may  be  ff  of  the  Tl\ickneft 
of  Ait  producing  the  iaoM  Colours,  and  the  like 
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of  othei  Mcdinnis.  And  on  theft  Grounds  the 
excellent  Author  gives  a  Table,  wherein  the 
Tbicknefs  of  Air,  Water  and  Glafi,  at  which 
each  Colour  is  moft  inrenfe  and  fpccifick,  isex- 
prefled  in  Parts  of  an  Inch,  divided  uuo  lco,acO 
CqmJ  fkm.  Ard  by  means  of  this  Table,  he 
fliews  how  to  coirc^tuTc  -it  rhc  Pi"t'efs  of  d)e 
Partsof  Natural  Bodies  L  y  tin  ii  Cuiours. 

In  tlie  24th  Obfervatim  he  takes  Notice  of  fome- 
thing  very  odd  and  farprizing ;  and  that  is,  that 
Bubbles  of  Water,  or  of  Ulafs,  and  Plates  of 
Maf  'covj  Glafit,  which  are  not  quite  thin  enough 
CO  reprfefent  the  m'rioos  Coloun  above-mentioned, 
yet  when  !onlc'd  on  rhs  igbaPrifm,  fliould  ap- 
pear adorn'd  with  Rirwi  or  lV<n;/>^*;  whereas  a 
Prilm  nJbaDy  makct  Objeds  appear  coloured  only 
where  they  are  terminated  with  Shadowsj  or  have 
Parts  unequally  luminous:  And  the  Rcafon  of 
this  he  explains  largely  at  p.  4:;,  43,  ^c.  of 
JBookthe  zd.  Part  the  2d.  And  from  tlic  whole  he 
eftftaally  proves  tiioie  Properties  of  Light  above 
diicovered  to  be  connate  with  the  Rays  and  immu- 
table; and  coiileqfient|y  that  all  the  Produ^ioiu 
and  Appearances  of  Colours  in  the  World,  aie 
derived  not  from  any  1-hyfial  Changi^caufed  in 
the  Light  by  Refradion  or  Reikxion,  but  only 
fiom  the  vattoos  Mixtures  or  Sepancicm  of  Rays 
fcy  virtue  of  their  different  Refrangibility  or  Rc- 
flexibility.  And  in  this  Rcfpeil  the  Science  of 
Coburs  becomes  a  Speculation  as  truly  Madiema 
tical  as  any  orher  Part  of  Opticks,  fo  far  as  they 
depend  upon  the  Nature  of  Liglit,  and  are  not 
ptodnced  or  alterol  by  the  Power  of  Imagi- 
nation,' or  by  ftiiking  or  pnifijig  die  Edges. 

Then  in  the  following  Part  of  the  Second  Book 
beconfideis  the  Phznomena  of  the  t>erinanent  Co- 
loors  of  Nattnral  Bodies;  and  the  Analogy  bet^rccn 
them,  and  the  Colours  of  thin  tranrparciit  Plates  : 
And  having  before  ibcwn.  That  Bcdiet  atpear  of 
ihtrt Ceibuttf  aeeoriJin^  as  the^  are  tbfpofedto  re- 
fUS  mofi  copiou/fj  the  Rajs  originaBy  efulund  vgith 
th§fe  Colourt ;  he  proceeds  to  examine  their  Con- 
fttttirions,  and  to  (iMmr  the  Rcafon  of  their  thus 
refle£Hnf;  fomc  Rsys  more  copioufly  tbanoihersj 
wUch  be  doth  in  the  following  Propolitions. 

PROP.  1. 

thofe  Superfities  of  transparent  BoJiss  reflcfi 
the  greattB  {^icnaitj  if  L^bt,  which  have  the 
great  eft  fefiafting  ftww,*  That  w,  which  intercede 
Mediums  which  differ  rr.oA  in  their  rcfra£livc 
Den(itic5.  And  in  the  Confines  of  equally  te- 
fnfiing  Medfanu  there  is  no  ReBedon* 

P  R  O  P.  II. 

The  ieaft  Forth nf  alvioft  all  Natural  Soifist 
fre  in  fame  AfeaJ  ure  tranfparcnt  ;  anj  tite  Opad- 
tf  cf  toofe  Bodies  arifetb  from  the  MuUHud*  tf 
lU^fOOiucmiffd  m  thar  vAunal  farts, 

PROP.  in. 

Betmem  thFmts  of  opaie  midethmni  W^i^ 

jre  many  Spacfs^  ;hhrr  f'-'-fy,  or  reptenipo'd  vcith 
Aiediutm  of  other  D  itfitiesj,  at  Water  between  the 
t'rgtrg  OirpufcUt  «mb  xemh  mt/  Uquor  it  m- 
prrgnated;  Atr  between  the  Aijueeus  G  'ohnldi  that 
c«nftitutc^  Clouds  or  Mifis :  /M  for  tb*  mofi  part 
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  — ^ 

spaces  void  of  both  Air  and  Water ^  hut  yet  perhaps 
not  void  ef  aUStiffiamei  betwten  the  tartttfb^4 
Bt£tt, 

• 

l>  R  O  P.  IV. 

The  Parts  of  Bodies  and  thfh-  JnterfHcety  nat^ 
n9t  be  kfs  than  of  fotrn  defimte  Btgnefs^  to  raider 
thmu  oamrMdmidopakf, 

P  R  O  P.  V. 

The  tranf parent  Part  sot  Bodtes^ccordim  to  tbe'tr 
ftveral  ftzfSy  nmft  refleil  Kays  of  om  GaEwr,  and 
tranftnit  tbofeof  atvAher^  on  tbejatnt  Grotmls  t  hat 
thin  Elates  or  Buifbles  da  r^eat  or  tranfoiit  t&efg 
Rays.  And  this  I  take  fl>  be  die  Gtound  of  ait 
Caloaiii 

For  if  a  ditim*d  orpktedBody,«rhich- being  ofaia 
even  thickiiefs,  appears  aD  over  of  an  unifjim  Co- 
lour, fijould  be  flit  into  Threads,  or  broken  into 
Fragmcntsof  the  fame  thicknefs  uith  the  Platej  I 
fee  no  Ke^fon  why  every  Thread  or  Fragmein  ihouIJ 
not  keep  its  Colour,  and  oonfeqttently,  wliy 
heap  of  thoft  Threads  or  Fragments  fliould  not  con- 
ftitutc  a  Mafs  of  Powder  ot  the  fame  Culour  whidi 
the  Plate  exhibited  before  it  was  broken. 

And  the  Partsof  all  natural  Bodies  being  tike 
fo  many  Fia^iuaitt  of  a  Plate,  muii  on  the  lame 
Grounds  exhibit  the  fame  Colours;  and  thatdiey 
dofo,  wil]-,ppcar  by  the  A*Hnity  of  rheirPropcr- 
ties.   The  hnciy  culouad  Feathers  of  fume  Birds, 
and  particularly  thofe  of  Peacocks  Tails,  do  in 
the  very  fame  Part  of  the  Feather  ap  pn  r  r  f  (everal 
Coloors  in  (everal  Pofitions  of  the  Eye,  after  the 
very  fanu-  manner  that  thin  Plates  were  found  t» 
do  in  the  7th  and  i^cb  Obfervaciom  ;  and  there- 
fore arile  ftom  the  thlnneft  oF  the  tranfpaient 
Parrs  of  the  Feathers;  that  is,  from  the  Slcnder- 
nefs  of  the  very  fine  HairL  or  CafttUammtM.  nrhiA 
grow  out  of  the  fides  of  the  grofler  hteraf  Bran- 
ches or  Fibres  of  thofe  Feathers,   And  to  f  l,r  Ta  me 
Purpofc  it  is,  that  the  Webs  of  forae  Spiders,  by 
being  fpun  very  fine,  have  appeared  coloured,  as 
fomc  hive  '~b(;:n'ed  ;  and  that  the  coloured  Fibres 
of  fomc  .Silks,  by  varying  the  PoHtion  of  the  Eye, 
do  vary  their  Colour:  A  lib  the  Colours  of  Silks, 
Cloaths,  and  other  Subfhinces which  Water  or  C^f 
can  intimately  penetrate,  become  more  faint  and  ■ 
ob  cure  by  being  immerged  in  thefc  Li.juors,  and 
recover  their  Vigor  again  by  drying,  much  aftee 
the  manner  of  die  thin  Bodies  mentioned  in  the 
icth  and  1 2th  Obfervations.    Leaf  Gnid,  foiae 
forts  of  painted  GUIs,  the  Infulion  of  Uffimm 
Nephriticuw,  and  fiune  other  Siiblbnces;  refleft 
one  Colour  and  tranCnit  another,  like  r!i  i  B  Jics 
in  the  pth  and  20th  Obfervations :  And  (amc  of 
thofe  coloured  Powders  which  F^tersuft,  may 
have  thrirCr'  Mrs  a  little' changed,  by  being  very 
elaborately  and  lincly  ground.    Where  I  (ce  not 
what  can  be  juftly  pretended  for  thofe  Changes, 
he&des  the  breaking  of  their  Paxfs  into  kfs  Parte 
by  that  contrition,  after  the  lame  manner  that  tho 
Colour  of  a 'thin  Plate  is  chanaed  by  varying  ita 
cbickiiels.  For  whidi  Reafim  dfo  it  is,  that  the 
cotooed  Floweri  of  Plants  and  Vegetables,  by 
being  bruifcd,  ufually  tccLsnc  more  tratifparenC 
than  before,  or  at  Jeaft  in  fome  Oraxeeor  other 
change  their  Cbhum.  Norisiemnchlefi  todib 
Purpofc,  Thar  by  mirirfr  (!ivcrs  Liquors,  veryodd 
and  tenutkabie  Ptodu^iont  of  Cokws  may  bo 
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cftc^ed;  of  which  no  Claufc  can  be  more  obvious 
and  ratioiwl>  ditn  that  the  lalilieCorpufcks  of  one 
Ijtiuor,  do  varioufly  a£l  upon  oroaittwith  the 
tinging  Corpufdcs  of  another^  (b  ts  to  mttethem 
fwcfl  orflirtnk,  (  whereby  not  only  their  Sulk,  but 
ilicir  Denfuy  alfo  may  be  changed  ; )  or  to  divide 
them  into  toaller  Corpulcles,  (  whereby  a  coboi^ 
Liquor  may  bcmmc  tranr,\Trcnt  ; )  or  to  malce 
many  of  them  alfociate  into  one  Clufter,  whereby 
two  tranrparent  Liquors  may  compofe  a  colour'd 
one.    For  wc  fee  how  apt  thofe  faline  Menrtruums 
arc  to  penetrarc  and  diirolve  SubftaiKcs  to  which 
they  are  applied,  and  Home  rf  them  piedpitace 
WJKit  others  lUflblve. 

In  hkc  manner  if  wc  condder  the  various  I  ha;- 
noincnaof  tlw  Atmofphcre,  we  may  obfcrvc,  ttiat 
when  Vapoursarc  ni'cd,  thc'y  hinder  not  the  Tranf- 
parcncy  of  the  Air,  being  divided  into  Parts  too 
fmall  to  caufe  any  Rcflemn  in  their  Superficies. 
But  when,  in  order  to  compofe  Drops  of  Rain, 
they  begin  to  c^^ice,  and  to  conilitute  Globules 
of  all  intcrmedljjP  Sizes,  thofe  Globules,  when 
they  become  of  a  convenient  Size  to  reflc£l  Ibiae 
Colours  and  tnifrfnibotheTs,  may  conftince  Ooods 
of  various  Co!<iurs  accorduig  to  their  Sizes-  And 
1  fee  not  what  can  be  rationally  conceived  ia  fo 
tranrparent  a,  Sobftance  as  Wacerfot  tlic  Piddnftion 
of  thefe  Colours,  bcfiJcs  the  tttfioQi  Sizet  of  hs 
.  fiiUd  and  Globular  t'articics. 

PROP.  VI. 

^  •< 

Parts  of  Bodies  on  wiw^  tlitir  Colours  depend, 
are  denfer  than  the  MtSmn  wUek  ptrvodes 

their  Interftices. 

Tills  appc.irs  by  confidering  that  the  Colour  of 
a  Cody  dcf^enJs  not  only  on  the  Rays  which  are 
■  incident  perpendicularly  on  its  Parts,  but  on  thofe 
alfo  which  arc  incident  at  ali  other  Angles  :  And 
that  according  to  the  7th  OWenratioo,  a  very  littJe 
Variation  of  Obliqu /y        clian^c  the  rcflc£lcd 
Colour,  when:  t^ic  thin  fiody  ot  fouU  Paxticle  is 
larer  than  the  anbicnt  Medium,  infeiwrh  ibu 
fnch  a  fmall  Particle  will  at  divcrR-ly  obliijuc  Inci- 
dences le&e^  all  forts  of  Colours  in  £b  great  a  Va- 
x|etv,  ^ae  the  Colour  fdnlting  from  them  all, 
conruledly  rcfle£led  from  a  heap  of  fuch  Particles, 
muft  rather  be  white  or  grey  than  any  other  Co- 
lour, or  at  beft  it  muft  be  \}\xt  »  very  impcrfeva  and 
dirty  Colour:  Whevris  if  the  rhiii  Tixly  or  fm.)II 
Particle  be  much  denier  than  the  ambient  Medium, 
die  Colours,  according  to  the  ifth  Obferratioo, 
are  f ">  little  changed  by  the  Variation  of  Obliquity, 
that  Rays  which  are  tcfle£led  leaft  obliquely,  may 
pndomtnatt  o>ver  the  reft  ib  mudi,  as  to  caulie  a 
heap  of  Paitides  to  appear  ^tjimaafielf  of  theJr 
Colour.  It  conduces  alfo  fomething  to  ctMifirm 
this  Prop,  that  according  to  Obfcrvation  22.  the 
Colotirs  exhibited  by  the  dcnfti  thin  Body  within 
the  rarer,  are  raore  ondc  ttaui  ijxtSt  taildpileA  by 
^nut«idiindie4iM»edBfilefv  ■ 

PROP.  VU. 

'XbaBi^fi  of  the  component  Bartsof  NatttralBo' 

'  For  fince  t)ic  Parts  of  tlicfc  Bodies,  by  Vrop.  5. 
do  moft  properly  exhibit  the  lame  Colours  with  a 
Plate  of  cqtul  thi-kiicfs,  provided  tl-.ey  hare  t!!c 
iiuQe  retractive  density  j  and  iiiice  tiieii  i^aiti  leem 


for  the  moft  pirc  to  hafve  mndiihe  famedenfity 

with  Warcr  or  Glafs,  as  by  many  Circumftauccs 
is  obvious  to  coUed ;  to  determine  the  Sizes  of 
thefe  Parts,  you  need  only  have  reeoiirie  to  the  pre- 
ceding Tabic  where  the  thickncfs  of  Water  or 
Gbis  exhibiting  any  Colour  js  cxpre&'d.  Tlius, 
if  it  were  dcfired  to  know  the  Diameter  of  a  Cor- 
pufclc,  which  beijifi  cf  equal  dcnfity  with  Ghfs, 
Ihaii  rclicil  giccn  of  the  third  Order  j  (and  what 
the  meaning  of  thefe  Orders  are,  I  have  explained 
above  under  Sir  /fi/.^c's  4th  Obfcrvation:)  The 
Number  in  the  Table  will  be  16  ^,  whicli  Ihcws  it 

oi  4ii  In-li.   And  from  tliat 


be  -i'^-  ra:ts 
1CCO"0 


4th  and  his  i8tli  ObfervatioHj  he  gathers  thefe 
I'artionlaR. 

1 .  That  Scarlets,  and  other  7?  .-Jj,  Oranget  and 
TelltmSf  if  they  be  pure  and  intcnfc,  arc  moft  pro- 
bably of  the  ftcond  Order:  Thofe  of  the  firft  snd 
third  alio  may  be  pretty  good,  only,  the  yi:llow  of 
thefirft  Order  is  famt,  and  the  orange  and  red  of 
the  third  Order  have  a  g^t  Mixture  of  blue  anii 
violet. 

2.  There  may  be  gpodCr^rnr  of  the  fourth  Or^ 
der,  but  the  purdl  «re  of  thethlrd.  And  of  this 

OrJer  tiic  j-  jm  oi' all  Ve^et.iblcs  fjcms  to  be, 
partly  bccaufe  of  the  Inten&ncfs  of  their  Colours; 
and  alio  that  when  they  wither,  (bme  oF  them 
turn  to  a  greenifti  yellow,  others  to  a  more  per* 
feft  yellow  or  orange,  or  perhaps  to  red,  paP 
fing  firft  through  all  the  aforefaiJ  intermediate 
Colours.    Which  ChaiK^cs  fccm  to  be  effeilcd  by 
the  cxiuling  of  the  Moifture,  vvhich  niiy  leave 
the  tinging  Corpiifides  more  der^e^  and  fomething 
alfo  auirmcnted  by  the  Accretion  of  the  oily  and 
earthy  Part  of  iliat  Moifture.   Now  the  green  is 
without  doubt  of  the  fame  Order  with  thofe  Co- 
lours into  which  it  changes,  becaafe  the  Change^ 
are  gradual ;  and  theft  Cioloai^  t^^  ufually  not 
very  full,  yet  arc  dftin  too  ffalt  and  itvelj  tp  be  of 
the  fourth  Order. 

Blues  and  Tttrpls^  msvl  e  cither  oFthclcc^n^ 
ox  thiid  Order,  hut  the  beii  are  of  the  tlurd.  Thus 
the  Coiottf  of  Violets  Ibems  toTse  of  that  Ordeii 
bccaufe  their  Syrup  by  Acid  I.iqunrs  turr\<;  red,  ana 
by  Urinous  and  Alkalizate  turns  green.   For  fincc 
'tis  the  Nature  of  Acid«  to  dtffblve  and  attenuate, 
-lii  of  Alkalies  to  pre ipitatc  snd  inrralfitc  ;  it" 
the  purple  Colour  of  the  Syrup  was  of  the  fcconJ 
Ordef  ;  an  Add  I.i  .]uor,  by  attcnuaiftif/irstingine 
Corpufclf".,  v.  onlj  rhangC  it  to  a  red  of  the  firft 
Order,  and  .an  Alkali,  by  iiKiafiktlng  tlicm,  would 
change  it  to  ft -green  of  the  fccond  Order :  Whic^^ 
red  suid  green,  cfpecially  the  green,  feem  too  im- 
perfeS  to  be  the  Colours  produced'by  thde  Chantjcif. 
But  if  the  laid  purple  •t:ic  fuppfeJ  to  I  c  of  rhe 
third  Older,  us  diange  to  red-of  the  fecond,  and 
green  «F  the  thitd,  may  wi^HMit  iiny  Incoiivenf- 
ency  be  allo'.vcd. 

*  If  there  be  any  Body  of  a  deeper  ^and  leB  rc<^- 
difh  |>urple  tbatr  thK  of  Viotets,  ^ic  probable  itt 
Colour  is  that  of  the  fccond  Orikr.  ' 

1hcBIu9  of  the  firft  Order,  though  veryfiint 
and  little,  may  pofTibly  be  the  Colour  of  Ibmfc 
Subfhnces;  and  pirrinilivly  the  A'/nrc  Colcnr  nf 
the  5>ky  feems  to  be  of  this  OrJcr.  l  or  all  V  a- 
pours, when  they  begin  to  condenfc  aiSd  coilclcc 
into  fmall  Pfi- bc  omc  firft  of  that  bigncfe 
1  wiieicby  Inch  an  Azure  muft  bc-refle^cd,  before 
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thev  can  conlliiute  Clouds  of  o*en  Cotewf. 
Auk  lb  this  being  thefirftC  I  m  whi^h  Vapours 
bemntoteflea,  it  ought  to  be  the  S?'°u't,°  « 
fiSft  and  moft  tT.nfp.i«itSkie»in  which  Vapours 
mfe  not  arnvfd  to  ihic  GrnfTncfs  requifite  to  re- 
flea  Other  Colouwj  as  wc  find  «  by  Expe- 


 COL 

I  itt  Fartides,  that  they  may  exhibit  the  fame  Co- 
loan  with  thofe  of  Bubbles  of  Water,  ought  to  be 
1  lefs  than  the  thicknefs  of  the  SUn  of  thole  Bubbkt 

in  the  Ratio  of  2  to  7. 

I    Wheoce  'ti»  pofhble)  that  the  Particles  may  be 
I  as  Ihtls  astlw  nitkk*  of  Ibne  tnnTparent  and 
volatile  Fbids,  andfCK  idkft  tbc  wta»  of  tlie  fiiA 

I  Order. 


4.  WbUtmfii  if  moft  intenfe  and  luminoas,  is 
tiittef  the  fidl  Order ;  if  Ids  ftrona  and  umi- 
noos,  'tis  a  Mixture  of  the  Colours  of 
dcis.  Of  this  laft  kind  he  takes  the  NAOnteneft  or 
twdi-  Paper,  Linen,  and  raoft  white  Subftanccs  to 
be;  and  ofthc  f-rm  r  rhatofwhiteM«l»ls.For  lince 
the  dcnfeft  of  Metals  ( Gold  )  if  fcriated,  is  tran^ 
fwent,  and  that  all  Metals  become  tnnfparent  by 
letng  diflblved  in  Mcnfinmiiii,  01  bj  being  vimfa- 
ed,  the  Opacity  of  while  Mettb  MMth  not  ftom 
this  Denluy  alone :  They  being  lefs  denfe  rhan 
would  be  mose  tranfpaient  than  it,  did  not 
fiwe-othcr  Cittfe  concur  with  their  Denfity  to 
make  thtm  Oyikr.    And  thisCaufe  hetakes  to  be 
fudl  a  Bigncti  ot  thcu  Particles  as  fits  them  to  re- 
fleddw  white  of  the  firft  Order:  For  if  theybe 
rf  odier  ThickncfTes,  they  murt  rcfleft  other  Co- 
lours, asis  manifeft  by  the  Colours  which  appear 
vpon  hot  Steel  in  tempering  it,  andfometimcs  up- 
on the  Surface  of  melted  Metals  in  the  Skin^  or 
Scoria  which  arifes  upon  them  in  their  eooiing. 
And  as  the  white  of  the  firft  Order  is  flrong- 
eft  ikhkfa  can  be  made  by  Plates  of  tianTparent 
SubAances,  (b  it  oog^ttobe  ftronger  in  the  deiifet 
Subftances  of  Mcrals  than  in  the  rarer  of  Air  , 
Water  and  GJals.  Nor  doth  he  Tee  but  that  Me- 
talliclc  Sdblfauwes  of /iccft  a  TbkHmefi  as  may  fit 
them  to  rcflcn  the  white  of  the  firfl  Order,  may 
by  reafon  of  theii  great  Denfiry  (according  to 
hvfh  I . )  reflea  all  the  Light  incident  upon  them, 
and  lb  be  as  opaVc  and  fplendcnt  as  'tis  poflible  for 
any  Body  to  be.   Gold  or  Copper  mix'd  with  lefs 
than  half  their  Weight  of  Silver,  Tin  or  Rcgulus 
of  Antimony^  eithcrin  Fu fio n or amalgaBUtcd with 
a  my  little  Meicury,  become  w4f*tf ;  wWdilbews 
both  that  the  Patticks  of  white  Metals  have  much 
<;iip€rfid«s,  andfoare/swiifer  than  thofiecf 
G-jld  and  Copper ;  and  alfo  that  Aey  are  lo  ©pake 
as notto fuller  the  Particles  oF  Gold  or  Copper  to 
£hine  through  tbem«  Not  is  it  to  be  doubted  but 
that  the  Goloan  of  Gold  tnd  Copper  are  of  the 
fecond  Order,  or  of  the  third,  and  therefore  the 
Fartidesof  white  Metals  cantK>t  be  much  bigger 
Hmn  isTC^Mfitetonakediemreliea  diewUtc  of 
the  firn  Order.   The  Volatility  of  Mr rairy  arp-ues 
that  they  are  not  much  bigger,  nor  may  they  be 
modi  Ar/x,  left  aieflofc  their  Opacity,  and  become 
ctdier  tranfpartnt  as  they  do  when  attenuated  by 
Vitrification,  or  by  Solution  in  Menftruums ;  or 
black  as  they  do  when  ground  Cnaller,  by  rub- 
bins;  Silver,  Tin,  or  Lead  on  other  Subftances  to 
draw  black  Lines.    The  firft  and  only  Goloiir 
•whidi  white  Metals  take  by  grinding  ti  e  r  Parti 
cles  froaller  it  Uaeki  and  therefore  theu  wbue 
ought  to  be  that  which  bofden  upon  the  bkck 
Spotin  the  Centre  of  the  Rintis  of  Colours  menti- 
oned in  the  precedirw  Obleriration  j  that  the 
white  of  the  firft  Order:  But  if  you  woaM  hence 
gather  theBigncfs  of  Metallick  Patricks,  yon  mtift 
allow  for  their  Denftty.   For  were  Mercury  tanf- 
parent,  its  Dpnfity  is  fuch,  that  the  Sine  of  Ina- 
dencc  upon  it  (by  Sir  Ifaac  2V*w<<»is Computation) 
would  be  to  the  Sine  of  its  Reftaaing,  as  71  to 
^watytos.  Aodtofiwtihctkickiiefiof 


For  the  Proinfllon  of  B^acl-nffi  (  he  fhcws*) 
that  the  Corpufcles  muft  be  lefs  than  any  of  thofe 
«rt»ch  exhibit  any  other  Colooss,  becaufe  at  all 
greater  fizesof  Parri  irs  there  is  too  much  L^t 
reflcacd  to  conftitutc  this  Colour:  But  if  they  be 
fuppofed  a  little  lefs  than  is  requifite  to  refled  ttie 
white  and  very  faint  blue  of  the  firft  Order,  tliey 
win,  according  to  Obfervation  4,  8,  17,  and  18, 
reflea  fo  very  little  as  to  apriu'  'ntenfeJy  black  j 
and  yet  nay  peihafa  varioully  refraa  it  to  and  firo 
within  thetailUvei^fo  long,  unril  it  happen  to  be 
ftiflcd  and  lofl,  by  which  racarj^hr-y  will  appear 
black  in  all  POfitionsof  the  Eye  ^hout  any  Tranf* 
parenee.  And  from  hence  may  be  underftood  why 
Fire,  and  that  more  fubrle  DifTolvcr  Ftttrefa&tm, 
If  dividing  the  Particles  of  Subftances,  turn  them 
tobbidc:  Why  fmall  Quantities  of  black  Subftan- 
ces impart  their  Colour  vpry  freely  and  inrcnfcJy 
to  other  Subftances  10  which  they  are  applied,  tke 
minute  Ptottidesof  thde,  by  reafon  of  their  very 
preat  Number,  ealily  overfpreading  the  grols  Par- 
tides  of  otlicrs :  Why  Glafs,  ground  very  elabo- 
rately  with  Sand  on  a  Copper  Plate  till  it  be  well 
poUihed,  makes  the  Sand,  together  with  what  it 
worn  off  from  the  Ghils  arMl  Copper,  become 
very  black  :  Why  black  Sub  fiances  do  fooneft  of  all 
others  become  hot  in  tlie  Son  s  Light,  and  bum; 
(  which  rafeft  may  proceed  partly  from  the  Mohi- 
tudt  of  Refractions  in  a  little  Room,  and  partly 
from  the  eafy  Commotion  of  fo  very  fmill  Parti- 
cles :  )  And  why  Blacks  arc  ufually  iiKiined  a  lit- 
tle to  a  bluifh  Cokw;  for  rh:it  they  arc  fo,  may 
be  feen  by  illuminating  white  Paper  by  Light  re- 
fieaed  &om  black  Sobftanoes,  when  the  Paper  wiS 
ufually  appear  cf  a  bluifti  white :  And  the  reafon 
is,  bccaufe  black  borders  on  the  rfyfcure  blue  of 
the  firft  Older  in  the  18th  Obfervation,  and  there- 
fore rdkOt  moie  Ra|s  of  that  Goloui  than  anj 
other. 

The  Setifatimu  of  diffaretd  Colours  feem  Co arife 
froth  hence,  That  fevent)  fetts  of  Rays  do  make 

Vibrations  of  rcvcTal  Bignc(I«,  which,  av  oiding 
to  thcil  Magnitudes,  do  excite  Scnfatious  of  feve- 
lal  Colonnj  mndi  after  die  manner  that  the  Vi- 
brations of  the  Air,  according  to  their  fevera!  Kig- 
nefies,  do  excite  Senfations  of  different  Soimds. 
And  in  particular  'tis  probable,  that  the  mo/f  re- 
frangible  "Rajs  eicite  the/horteff  Vibration?,  anr!  fo 
produce  tlie  ^eolation  of  a  deep  violet  Colour ;  and 
thatthe/ftf/l  ttfrawibU  Rajs  excite  tht  larveft  Vi- 
brations, and  fo  produce  the  Senlation  of  a  deep 
Red:  And  that  the  feveral  intermediate  Sorts  of 
Rays  do  excite  Vibrations  of  feveral  intermediate 
Bignelles,  and  dieietir  piodooe  tlie  Sealkcionsaf 
the  feveral  intermediate  Colour*. 

And  'tis  probable  alfo,  tint  the  Hirmony  and 
I)i/cflrii  of  Colours  (foi  forac  Colours,  as  that  of 
Gold,  Yellow,  and  Indico,  arc  agreeable  to  die 
Eyes,  and  fomc  not  )  arife  from  the  Proportions  ot 
thefc  Vibrations  propagated  through  the  Fibre-;  of 
the  Optick  N«r«s  into  the  Brain,  juft  as  the  Hrr- 
and  of  Soonds  aiifa  &om  the  Vi- 

briUons 
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brarions  of      Air:       Newton'*  Optiek^  M 

the  End. 

He  fliews  alfo  there  at  the  21ft  Qpery,  That  to 
the  Produftioii  of  all  the  Varieties  of  Colours^  and 
the  various  Decrees  of  Refran^ibility  of  tJie  Rays 
of  Light,  there  is  nothing  more  nectif^ry  than  that 
the  Rays  of  Light  be  fmall  Bodies  or  l^'artides  of  ^ 
different  Magnitudes.  The  leafl  Size  of  which 
conftitute  a  dieej)  Violet  Colottr ;  as  being  the  mod 
dark  and  kiwpid of  aU  otbexa,  andis being  moA 
tomed  out  of  thdr  way  by  the  hSion  of  lemding 
Surfaces  upon  ti  em.  And  the  other  Sizes  of  the 
Rajs  of  Light,  accordii^  as  they  incrtafim  Mag- 
Mffwlr,  do  exmbit  ftior^  and  brishier  Qhurs,  as 
Blue^  Green,  Tdhxo  and  Hed ;  and  arc,  in  Propor- 
tion to  their  BigneG,  leis  and  iefs  capable  of  being 
nfiaOed)  or  tartxd  one  of  their  Way. 

COLOURS.  Dr.  Hook,  in  his  Op/r.  Pof.  p.  «^4. 
from  the  Apparition  of  Colours  in  the  Triangular 
or  Hexaneular  Sthrit  of  Crylbd,  where  a  lovely 
Variety  of  Colours  is  produc'd,  in  a  way  different 
quite  from  that  which  Nature  takes  in  the  Ge- 
neration of  Colours  in  other  Bodies,  as  in 
Flowers,  Blood,  Meuls,  £«fc.  he  concludes, 
that  all  other  Hjpothefei  ot  Coloan  are  over- 
lAirown>  and  that  nothing  beiides  a  It/rfraBion^ 
whidi  it  cai^id*rei>U  em^h  to  ti^matt  tie  fulfe 
of  Light,  is  iKceflkry  for  rlw  FMfii6Hon  of  <jo- 
Jooxs. 

GOMBARONS  ^xcthtFeUaw-BamuotOmi- 
iMMMMAy  of  the  Gnque«Portt,  of  die  two  ancient 

TownSj  and  their  Members.  The  Members  that 
reprelent  them  in  the  Houfe  of  Commons,  are 
caBed  Barons  of  the  Cinmg-Ports. 

COMBINATION  of  Qjaantities  is  defined  by 
Mr.  Strode^  in  his  Treatife  on  this  Sub  je£},  printed, 
^Jumiim,  1676.  to  be  the  many  feveral  Ways  one 
may  takr  my  Number  of  Quanticiety  without 
having  any  leipctl  to  their  Places. 

CoL  Thomyaoft  1  treatife  of  Combinattons/rtfm 

Phil.  Tranf.  N.  299.  tn  which  ih$  whole 
.  0f  Combinations  and  Alttntioflp  i*  ~~  '  ' 

MmJ  niutil/gilttit 

i  And  Ftrjly  He  prcmife^;, 

Tbac  as  in  pU  Noation  of  Powen,  aaaa 
hhhce  is  defign'd  t»y  <r*  h*  c%  aod  oni^effiilly 
p  times  the  PoCtion  of  c,  by  ap,  ^c.  fo  in  things 
expos'd  Ukewifc,  (  unJefi  where  'tis  propos'd  they 
ihould  be  all  diSerent )  which  indices,  as  thcf 
have  here  no  relation  to  Powers,  but  exprefs  only 
the  Occurrences  of  ihofe  Thingi  to  which  they  re- 
l^vdy  bdongi  Iiihenrore  call  Indices  of  Oc 
omences. 

zdlj.  That  as  often  as  I  (hall  hereafter  mention 
the  Cotuhinestim  ajid  AUematum  of  the  ^  ^>  r 

(which  confider'd  by  themfelves  arc  capable  of 
no  Variation)  1  mean,     thofe  things  whofe  In 
Alices  they  are. 

.  iyiht  That  m  is  generally  put  for  the  whole 
Nainber  of  things  etpos'd,  whedKi  all  difiaent 

or  I'lOt,  I.  e.  equlU  to  the  Sum  of  their  Indices;  and 
n  for  fuch  a  Number  of  them  as  each  Combimtion 
and  j&muiim  miftconfiftoF,  (onlels  prefuppos  d 
equal):  which  explains  what  is  hereafter  meant 
by  the  Combinatiom  and  Alternations  of  m  things 
taken  n  and  n,  or  of  m  things  taken  m  and  m ; 
ind  the  like  Exprelfion,  by  whatever  Symbols  the 
Number  of  things  out  of  which  the  Qm^nations 
weAAbtrimkm  ZTt  to  be  mad^  ocof  ivUdithey 
are  to  confift,  may  bcdcfign'd. 
VoL  II. 


hsmna  \. 

If  in  a  right  Line,  at  any  Dift^nces,  be  plac'd 
any  number  of  Things,  abed,  ^c.  the  Number 
of  the  Intervals,  a  bCj  cd,  ^c.  terminated 
each  by  two  a<iiacent  Ihing^^  is  one  Jefi  than  the 
Number  of  Things. 

For  whereas  every  Interval  is  terminated  by  two 
adjacent  Things,  if  to  any  Number  of  Thino  be 
idoed  one  Thine  more,  one  Intemlonly  isincit- 
byaddel  QeEO. 

Lmnma  II. 

The  Number  of  the  Alternations  of  m  Things 
ah  c  dy  £*f<:.  different  each  from  other,  taken  m 
and  IS  tn  times  the  Number  of  the  Aherna- 
itoni  of  »A— I  Things  a  b  taken  w— i  and 
w— I. 

For  (by  Lenma  1.)  the  laft  Letter  J,  befi  Jcs  the 
Pofition  it  hath,  nuy  have  f/^— 2  Poiitions,  viz.  ui 
the  Intervals  which  are  between  tn-^\.  Thinp 
a  be,  hMt  it  nay  alfo  have  one  more,  for  it  may 
be  put  firft  of  aD,  it  may  therefere  have  tn  Pofiti. 
ons-  and  thofc  in  all  the  JiFcrcnt  Orders,  where- 
of tn—i  Things  are  capable,  which  being  all 
the  poffifak  Vafinons  oF  ij;  in  aD  the  Varieties  of 
ah  Cy  is  all  the  Variety  whereof  the  whole  Num- 
ber of  things  cxfoied  abcd^  is  capable. 
■Q.  B»  D» 

Lemma  III. 

The  Number  of  the  Alternations  of  m  things 
abcdf  £«f<.-.  different  each  from  other,  aken tu 
and  a»,  is  equal  to  m  *  m — i  «  *n  m^l  »  m 
— an m — ^ 0c  continu'd to m places. 

For  let  m  O  exprels  the  Number  of  the  Alter- 
nariorn  of  m  thi^  cUfianm  each  fiom  odier-| 
«»  —  1  O,  of  m—\  things,  and  the  like. 

'Tis  evident,  that  if  xn  =  1,  it  will  be  w  O  =s 
m  \  for  there  can  be  but  one  Order  of  one  thing. 

And  if  w  be  greater  than  Unity,  then  it  will 
be  (  by  hem.  2.)  m  O  -^ztn  *m  — 1  O  —  m  * 
•»  -—  I  »  «ii"-20=ini«nr —  i  ««  — a 
«  m — O  =,  £«fc.  till  \vc  have  an  Equation 
confifting  of  m  places;  i.  e.  z=m  nm-^  i  * 
m~2  *  ^e*  cootUmM  to  ai  phoob 

«  IV. 


If  m  •  cxprcfs  the  Number  of  the  Alternations 
of  w  things  afybp,  cp^  dpj  *y,/"r,  gffc.nkctr  »i 
and  r/i;  and  <c  the  Number  of  i  the^OOlbec 
of      y  the  Number  of  r ',  it  wUl  be, 


V    —  ■ 
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"I  «  5  "9  €5?c.  conimu'd  to  m  jhxts. 


p»p—\» p—2  K,        »  9 >«i— »  *  r  nr~i  Kj^jpc.  >  eicb  Sctie* coaanuci  top,  3,  r, 

£«fc.  places  refpcaivcly, 


FoT  tlieNomberof  theAkeriMtiontoFanjNim- 
bcT  of  tilings,  however  divided  into  Pats,  is  pro- 
duc'd  by  »  continwU  Multiplicauon  oi  the  Alter- 
nariort*  of  thofe  tWnwtmonaft  thcmiavcs  refpc- 
fiivcly,  whLh  compote  each  Part,  into  the  Num- 
ber of  thcit  Alternations  011c  amongft  the  other  j 
i.  #.  in  the  piefent  Ofc  ( the  fevend  OccumiKes 
being  fuppofcd  to  compofc  the  fevcral  Parts,  and 
coufeiiucntly  the  Number  of  the  Alternations  of 


the  thii^  coropoling  each  Pair  equal  to  Unity  ) 
OT  tt  =  to  the  Number  of  the  Alternations  of  tlie 
thlut^s  compoitng  the  Pairts  one  amongft  tlieocberj 
but  tlK  Number  of  their  Altematioii ,  one  araongft 
the  otlier,  is  the  lame  in  this  Calc,  f  the  things 
expos  d,  being  all  different,  were  diviJc4  into  the 
(ame  Parts ;  for  the  things  which  co.npori:  each 
Part  in  both  Cafes,  are  diSetent  from  tiw  reft  of 
the  things  expos'd  j  i.  #.  by  Lem.  ^. 


^nm^t  »«» — 2*w  —  ^  »  m- —  4»«»>  —  ^  »,  gtfc.  continued  to  m  places. 


p  Tf  I  X  p — 2  *i^C.\  *  n<J  » 

topi     r  places  icfpeaively.  Q.E»D>. 


The  Number  of  the  Combinations  of  vi  things 
ahcdi  ^c.  different  each  from  other,  uken  n 


For  if  the  things  expos'd  be  divided  in  two 
Parts,  viz.  in  the  "Ratio  of  n  and  w — n,  'tis  cri- 
dent  that  their  dilfcreoC  Combinations  taken  « 
and  ff,  are  producVt  by  the  Alternations  of  the 
conipofing  the  Parts  one  amongft  the  other :  And 
therefore  the  Number  of  thofesto  the  Number  of 
theft  =  to  the  Number  of  the  Alterna;jotib  of  m 
things  taken  m  and     the  Indices  of  wlu4<:  Ocoic- 


CKh  Series  ooodimed  to  »  flaoet. 

m  xw—l  *m  —2  K  w  —  1,  *»  €if<-  oontinu'd  to  w  places. 

Twi^^^^^^  «w— II— I  »i(^c.  each  Series  continued  to  n 


vcnoet  ive  «  and  ««— 


and  tn  —  11  places  refpc^iveiy ,  (by  Lfin. 
4^1;)  f.  «•  Mamfe  s  if  «  —  «  ss  trr 


«tdi  Seties 


tri  %tn  —  I  xw — 2xf»  —  ij,  ^c. 
Ito  If  places,  by  Lem, 


T)i€  Number  of  the  Alttrnaticns  of  rn  things 
abcdf  gffc*  dif^rcnc  each  from  other,  taken  n 
Mld%  iiaaw  MM;- 1  MM— 2  11 «— 9  »>£^C' 


Since  in  die  liiuigs  cxposd  tiiclaffle  things  may 
occur  more  than  once,  and  iUo  n  be  Je&  than  w> 
die  Indi  OS  of  the  Occurrences  which  arc  in  fomc 
of  the  Combinadous  of  m  things  taken  n  and  n, 
may  differ  from  thofc  which  arc  in  others;  but 
chofc  Combiiutions,  the  Indices  of  whofe  Occur- 
rences are  the  fame,  are  fiid  to  be  in  the  fime 
Form  :  Therefore  whereas  n  is  equal  to  the  Sum 
of  ^  Indkes  which  are  in  each  Combination  u- 
kcn  n  and  n,  iF  11  be  eiprefs'd  by  all  the  diSerent 
Combiiutions  of  fuch  Indices  only  (  being  integer 
Numben)  whereof  no  one  may  exceed  the  high- 
eft  IndcK  oF  die  things  cxpos'a,  and  being  more 
than  one  in  a  Combination,  ate  each  of  them, 
which  arc  in  the  (ame  Combination,  comprehend- 
ed in  a  diAindl  Index  thereof;  thcfc  Hxpreflions 
of  n  will  n^c(  (Tinly  be  rhr  !"rveial  Forms  of  the 
Combinations  uken  n  and  n,  Whereof  m  thxnff 
w»  eapi^:  Wbenoe  it  dedv^d  «  General  Theo- 


rem (or  finding  the  Conibinatioasand  Alcenneions 
of  »i  things  taken  wand  n  univcrfally  ;  ;'.  e.  Whe- 
ther «i  confift  of  things  all  diSeraitox  not;  aui 
wbedier  «  be  e^ual  to,  ot  lels  than  ae. 

Theorem. 

If  n  be  cxprcfs'd,  according  to  all  the  different 
Forms  of  Combination  which  the  things  ex^'d 
areoftble  of,ind  ^ 

p=thchigiH  !1  Index'  3  — che  number  of    ■)in  er'ry 


>tx«— I  x«— »x»«^:ix«— '4X«"*43       <  xw— <^fif<» contlntfd to n jihq*. 


tinued  to  p,    r,  ^c.  places  refpeffivety,  jMlbe 
ibe  Nambex  oi  theu  Alternations. 
Sot  tbe  Son  of  all  tbi  GaabimtiBtt  and 


f  SBtbe  next  bigbcA 
rarbe  neic  bigheft 
fzzxYit  next  htgheft 

A-^  fp. 
B  C=the  Number  of  aQ In- J  q. 
CC  dicca not  Je&  than  Sr. 

And  fr=:«  +  #,  6=1^  + 


yadwiiiudNtcfr'  Ccoabi* 


Which  aie 
in  the 
thirmex* 
posVL 


nd  =:  «  +  e  =  If  +  >,  <f  =  f  +  /,  fjfi 
I  fay  the  Number  oi  the  Combinations  of  « 


m 

thiap  taken  n  tod  «,  in  any  one  Form  of  Com* 

A  »  A     I  *  A  —  2  - 

DC  -•  -  JkgfC*» 


a  K  4«  —  1  »  d 


P 


C —  b  X  C  — f»— •! 


'  £S^c.continp*dto 


fc  many  Terms  as  there  are  different  In  Jket  in  the 
Form  of  Combination,  apd  each  Term  r  >  /5, 
>»  A  Sfc.  places  refp^ively,  and  iliis  Numiser 
■wtciply'dMMD- 


^  X  #  — >  I  x>—  2  niy&A*  X  « x'^^i  Xi6r^  4*  ■  >     C^"*'  ewA  Safet  eon: 

AltLTii:i:ions  which  s-vr  in  every  Form  of  «, 
fhaU  be  the  whale  Number  of  Combinatioat  and 


AtocBMtiQM  of  n  thiogi  t^tn  ff  aod  «^ 
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Ikmmflratim, 

Bid  then  '(is  evidenr,  that  tiioie  Combiiuti- 
rhicfa  Me  in  diflevent  ForiBi,  differ  fiom  etdt 

other. 

Again,  !Tis  evident  that  tlic  Combinations  ot 
m  chtf^s,  as  <tf ,  h\  cr,  dP,ei^f\g^^}/^  i\  £«fc.(cbe 
Indices  fimpiy  contidcr'd  )  taken  n  ;ind  in  a 
Form  whexeui  arc  q\  r',  lhail  be  cquai  to 
the  Number  of  die  Combinations  of  the  p'yVrhich 
irein-cbe  things  ezpos'ik  taken  «  and  «r>  multipli- 
ed into  the  Number  of  the  Combinations  of  the 
^  taken  &  3r.d  multiply 'd  into  the  Nuobef  of 
the  Combinations  of  the  r'  taken  y  and  >. 

Bat  becauTe  and  all  lefier  Indices,  are  eom- 
prehcndel  in  every  Index  which  is  greater  than 
themiely^,  therefore  is  ^  =  to  the  (i^aiber  ofpj 
which  are  in  the  things  expos'd ;  and  for  the  ftme 
Rcafon  would  F  =  thie  Number  of  the  q\  and  C 
the  Number  of  r".  But  the  Number  of.  the 
which  are  in  every  Foffoi  of  Combuiatioti^  if 
tlierc-i~jrc  is  B  ■ —  a-  —  fo  t!if  Number  of  q'\  Alfo 
becaulc  the  Number  oF  ps  and  f^'  together,  which 
«n  in  every  Form  of  Combination,  wherein  there 
are  q',   vf,  —  a.  ->r  P  —h\  therefore  is  C  —  = 


in 


o'v  many  (b- 
ar,y  Form  ot 


to  the  Number  of  r\  and  on 
vttx  were  the  diSeieut  Indicts 
Combination. 

Bm  (^X^mr.  5.)  theNunibcr  of  the  Combi- 
nation* of  the  «»;  which  arc  in  tiic  tfamM  ejcr 
po?M,  \vhofi:  Number  is       taken-*  anTit,  is 

Ai^  A  —  i  »  Ar-  2     .  ... 
=  -—  7  »  gfc.conctnu'dto«pla- 

and  tfic  Number  of  the  Combuiations  of  the 


ces 


5',  whoie 


Number  is  fl— «,  taken  C  and  fj  i» 


a   2 


tinu'd  to  C  places  j  and  the  Number  of  the  Combi- 
nations of  the  r',  whofe  Number  is  C —  ta- 

ken  >.,and  ^  ,  is  =  — y^<i,<3xx' 


n  y^n  — •  1  x  « 


2  X  M   3 


"i*^  —  ax,efi 
^>  '■>        places  rapediTely. 

Now  ro  nuke  an  Application  of  this  General 
Rule  to  thofe  particular  Cafes  v.hirb  have  already 
been  aMi$der'd«by  ochen,  and  wiiich  are  contain'd 
in  our  9^       51I1  and  ftb  ImmmV^  andby  ni 


ons  — 


>  X  >  —  J- 

tmu'd  to  y  places.  jQ.  E.  p. 

Bat  every  Coinbinaiton  in  one.  and  the  fame 
Form,  affords  the  (ame  Number  of  Altemtcious  t 
Therefore  the  Number  of  Alternations  in  any  one 
Form,  is  (b  many  times  the  Number  of  Combi- 
nations, as  is  t!ie  Number  of  Akematioos  in-MIJ 
one  of  thelc  Combiiuuoru* 

Bat  (  by  Lem,  4.)  the  Nomber  of  Aittrnatiooi'  <v 
in  any  f  rh  fc  Combinations  lliaU.b« 
—  4w«— 5x«  —       Qfc  continuM  to  n  places^ 

*  *  ^  ^?  T  ">€^^l^    «r— ni,ef  J  >     och  Seika  concinned  m 

Q.E,D. 

more  generally  temmffnted ;  I  fay. 

If  M=rw,  there  can  be  but  one  Form  of  Coni« 
binahon,  and  but  one  Combination  in  that 
Form;  and  tlMtfeie  die  Nombec  of  Alteruati- 

continu'dtOat] 


■  places  refpcaively ;  If  ^=1 )  — 
1  X  w 2  X  m—  }  X  «  — •  4  ii,64v,  omtimi'd 
to  m  places,  whidi  are  die  Cafei  of  the  4tli  and 

•  ^d  "Let/ima's. 

But  if  the  things  expos'd  are  all  diflfeirent.  and  n 
'  be  kfs  than  m,  which  is  the  Cale  of  the  5th  and 
6th  Lemma's^  then  aJfo  can  there  be  but  one  Form 
of  Combination,  and  it  will  h&  A  -^w  and  « 
SB  %.  and  the  whole  NomJber  of  CwwMlWtkint 
Aye.  A  —  t  ■%  A  -  2  ^c. 

«X«  —  IX*  —  X  2,  £5'c. 

ntyt.ni  — I  %        2  x,  Gfc     ,   ^  . 

I.e.—  each  Series 

nxs— 1X«— 2X, 
.  continued  to  n  places,  and  therefore  the  Number 
of  Akenations as m^m—  i  x«>  —  X2, ^c. 

■  fioatiixied  to  «  flmi. 

Bnt  fi%  ft>  iOnlbaM  dutTheofem,  whidi,  as 

delivered  in  genera!,  may  feem  fomcwbar  r  .0  ab- 
.  flraded  to  be  commonly  ondeiAood,  I  Hull  fub- 
.  joio  ooe  fton  Emnph. 

Example. 

Lettlie  thing<5  PTpos'd  a  n  ahh  h  c  ox  ac- 
cording to  our  way  of  Notation,  fr',  c*j  'tis 
required  to  find  the  Number  of  their'*-'' — ' 
•nt  and  Alwmtfiqpa  tahcn  4  and  4. 


Then  (  becaule  in  the  thina  CKpes'd  diete  is  iitt 

one  thing  occurs  more  than  thrice,  nor  more  than 
three  thin«  different  from  each  other  J  will  att  the 
Forms  of  Combination,  whidi  the  dunnenoi'd 
are  capable  of,,  be  thei^  - 


Ls  .  I  .  I  J 


Then 


In  the  firft  Form  wiil^  =  5,  fl  =s  I,  4  as  I,  f =1, 

^  =  2,  ^=::j. 
In  the  2d  Form  will  ^  =  9^  fi  '  *^  «  =  3, 

In  the  ^dFormwilIp=2,  g=i,rt=:  J,  C  =  2, 
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The  Nnnbar  of  Osnibhiations  la  the 

Pom=4*?=i_2-^^  :^ 

•       6.   —   i  X I  1 

The  NoBber  of  Gonibiintioiii  in  the  Seccml 

<tx  ot—  r  — 2x1 
The  Number  of  Combinations  in  the  Tliird 
Form=^^-  g--^xg-«-i_2xi_ 

And  the  whok  Nnnba  of  CraibimtionKss  tp 
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Allb  d»  Ninnber  Ahecnadam: 


IiidlcBiftFonm=r4  *        n.-rrrr  r-  4  =  4"  » — ■ 


111  die  Second  FOHB  SB  :|«  ==-  =411  = 


2  X  l"  I  2 
4  *  3  »  2  K  I 


i|i  »  1  2 


4  ii'4  =  16 
* 


Andtlie  vriuk  NooiBor  «C  AJfenonciom  s  70 


Many  are  the  ProprrticsofthiiTfiftW^wi,  ui  com- 
mon with  others  ;  as,  To  find  the  UncU  of  a 
Multttiominal  nis'd  co  aiif  iot^  Powex:  To 
nife  an  infinite  Said  to  ui  incagcr  PoMfcr,  tlnagh 
of  an  iiitenupted  Order,  without  introdocing  any 
thing  immaterial,  or  wbicb  flUiA  aftcrw»ras  be 
expuiig'd;  and  many  odictt.  But  then  6>  aany 
Ternuof  the  Scries  muft  be  taken  in  at  firft,  is  iball 
ferve  to  the  Purpofes  of  the  uitended  Approxiau- 
cion,  othernrife  at  often  as  it  ikall  ftO  Ikoit  of 
that,  tiie  Opcratioi)  qbuA  be  began  Jg  novo. 

Many  like  wife  are  the  Properties  peculiar  to  this 
92Hwr«m,  and  great  V^tyof  Ptobleiataiigjitbt 
frara'd;  and  1  finu'r  le  nor  to  fay,  many  tnay  oc- 
cur ill  Praaice,  whidi  arc  loivabk  by  t^s,  and  no 
other  Method  whatever. 

HeiKe  ouy  be  found  the  Number  of  all  WonU 
vihatxif  the  24  Ixttsrs  are  cap«blq  from  one  Let- 
ter in  each  Wora»  to  Mf  Nambv  of  Uttcnp- 
Ten. 

Hence  may  be  fiMmd  tlie  NomW  or  til  Niiiii« 

bers,  to  any  i^ivcn  N;:iri!  i:r  of  Places,  A  l.ich  may 
fceDfoduccd^om  any  Number  of  F%uzes  Kiren. 

Hence  aUb  the  CtncMiA  of  a  Mofied  iMIra- 
rnciit  being  given,  the  T iinc  and  Number  of  r^ic 
Bars,  wbetcct'  each  Tune  ihall  conlift,  the  Num- 
ber of  Tnnea  may  be  fbond,  ivUdi  Chat  Inftn- 
ment  is  capable  of. 

To  gi«e  an  IfltUnce  of  the  prodiyous  Variety 
that  diere  is  in  Minck,  I  have  calculated  the  Num- 
ber of  Tunes  i;i  ommr^n  Time,  ronfiftiiig  of  eight 
Bars  each,  which  may  be  pky  a  on  an  LiAiument 
6f  one  NiN»  Oomf  ift  only ;  and  it  Is  this,  vix. 
27sB  ^  01  ^"tJO.  ^^<)86.  PP9726. 29  71 7^^. 

whereas  the  Changes  on  24  Bells  is  but  62^448. 
40173^.2  :^94^7.:j6oOTO.which  is  bur  rr.WviTT 
of  the  Number  of  Tunes:  And  yet  JOr.  WalUi  in 
his  Algebra  demon  ftrates,  cooH  not  be  diljtttcli'd 
in         60000c         V' its, 

ff  oien  the  Inftrument  were  pf  as  many  Note* 
Conifad  as  any  Inftraioeat  now  in  Ufe,  how  pro- 
d  giouHy  muft  the  Number  of  Tunes  be  iiKreas'd; 
the  Calculation  of  which  (though  much  mom  in* 
.tiicate  and  opctoTe)  would  be  oqaally  attaimbk 
by  our  Theorem. 

COMETS.  See  CaJJtm  s  DiHertation  in  the 
Memoin  of  the  Tremh  Academy  of  Scienctt,  1 699. 
Jn  the  At}.  Eruii.  Upf.  May  168.'.  tl^rc  is  a  way 
rf  finding  the  Dlftancc  of  a  C)met  from  the 
Eanh,  by  P.  M.  KattiWy  Matbenutick  Ptc£effox 
of  faenza:  And  another  in  December,  1685.  by 
CS.D.  whereby  the  Comet's  Diftance  from  the 
Earth  is  found,  without  any  Change  of  Place  or 
Station  of  the  ObftmtOT)  gi  ukij^  any  Altituda 
^  Azimuths,  ' 


Wiittiaoo  diaSiibreft  ofCometa. 
iMbhtuttki  Tthtttmm  Cmttkim.  Oan  Fw. 

2.Vol.Amft.  i66i. 

Joban.  HeveSi  Conuttgrapbia.  Gedum^  1666. 
^•'—--Ejnfiltm  Prodromm  Cometicut^  \660m 

hrafHnu  Bartholimi  de  Cotiieiit. 
Stamjiat  Tbeairum  Cotfijttcum. 
Cattus  de  Cotmtts. 
Jac. 
tarmu. 

M.P€tit.  ' 

Mr.  Edmund  Halley,  SaviStH  PrtfefforofGea^ 
metry  m  Q}m%Mid  F.  ILS.  Ati.SynoJpfii  gf  the 
Aibonoiny  of  Comets  if  at  fitUtttt: 

Tlie ancient  options  and  ChaUionsj  (if  «e 
mvj  fsni&tDitiinuSkadm}  by  a  long;  Oxirfe  oP 

Obiervacions,  were  able  to  prcdift  the  Apparitions 
of  Comets.  Bur  (ince  they  are  alio  (aia,  by  the 
Help  of  the  fame  Arts,  to  have  prognofticated 
Earthquakes  am!  TcrapeHs;  'tis  part  all  doubt, 
that  ihcu  Kiiowjcdge  in  thcfc  M-itters  was  the 
Rcfhk  rather  of  mere  Afirologicjl  Cakulatiom^ 
than  of  any  Jffi  cnyuncalTbcoi  h-i  of  thcCocleftid 
Motions.  And  liic  Oreeki,  wlio  wcic  the  Con- 
querors of  both  Ihofe  f'«ople,  fcarce  found  ajiy 
other  Sort  of  Learning  a mongfl  them  than  this ; 
fo  that  'tis  to  the  Greeks  themielves  as  the  la- 
vcnrors  (  and  efpeciaUy  to  the  great  fSppardmy 
that  we  owe  this  j^nommj^  which  is  now  im- 
prorM  rofucli  a  faei^lKht  But  yet  txnongft  theie, 
tlie  Opinion  of  AnftotU  (who  wou'd  have  Com^s 
to  be  nothiiig'eUe  but  fiabliuairj  VafooxiL  or  atry 
Meteors)  prevailed  fo  far,  that  idiis  moft  dUBeole 
Pan  of  the  Aftronf-mirai  Science  lay  altogether 
n^ci^ed ;  for  no  body  thot^lic  ic  worth  while  to 
take  notice  of,  or  write  tkoi/t  the  wandrii^  oa- 
cenain  Motitms  of  wh:!T  they  cf^ rented  Vapr-\urs 
SoiUng  in  the  K/£tber  j  whence  it  c^me  to 
dait  nodilng  certain  concerning  the  Motion  of 
Comets  can  be  f  i  :id  tranfmitteJfrom  them  to  us. 
^\xt Seneca  rhcPiiilofopherjhavirieconlidcr'dthe 
of  two  remark^c  C!^aMia  hk 


Time,  made  rw  <^cTuple  to  p!  icc  them  amongft  the 
Caeleitial  Bodte^,  beiievuig  them  to  be  Scars 
of  equal  Duration  \v:ih  uie  World,  though  be 
owns  their  Motions  to  be  govcrn'd  by  Laws,  not 
as  then  known  or  found  out.  And  at  lad  (  which 
was  no  untrue  or  vain  PrediiUon)  he  fbretel^ 
That  ;heie  fliould  be  A^cs  ibme  time  bmilEte^ 
Co  whom  Time  and  IXIigenoe  Ihoo'd'onfbM  an 
thele  MyAtfiet;  and  who  ilioa'd  wpoder  th  u  die 

Andeui* 
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Aiicuaii  could  i»  iaaaant  Df  thB%  w&v  ^mw 
hckf  fneerprvter  6f  NttOR  Ittd  fltcim  i«  »i«r 

Partj  of  the  Nsjnsns  the  Cometswandfr'i,  what  ami 
bo9  grsat  ting  werg.  Yet  aiino0  all  the  Altroiio- 
menaifierM  mm  <hbOpiraon  Smaca'^  ndther. 
did  Seneca  hiinfelf  think  fit  tofet  down  thofe  Vht- 
mmna  of  the  Motion,  by  Which  be  was  enabled 
to  maioMmlib  Opinion ,  nor  t!he  Tivm  of  thofe 
Appearaooes  which  might  be  of  ufe  to  Poncrity, 
in  order  to  the  Determining  thefe  Things.  And 
indeed,  upon  the  turning  over  very  many  Hiftories 
of  Comets,  1  find  nothlu;^  at  all  that  can  be  of 
ScrviocinihisAfikir,  icForcy^.  D.  i;^-  atwjiidi 
'  Time  Nlcephorut  Gr^tras^  a  Conflant'mopoUtan 
Hiitorian  ajid  Aftronoiaer,  did  pretty  accurately 
ddbilie  the  Path  of  a  Comet  amongft  the  fix'd 
StatSi  but  was  too  lax  as  to  the  Account  of  the 
Tinw  j  ib  chat  tbia  moA  doubtful  and  uncertain 
Cbtn«e  oi4y  deftnci  to  be  tnlbzted  in  our  Oua- 
Wuc  for  the  SUse  of  in  afpeuiag  vox  400 
Years  ago. 

.  Then  ihc  nest  of  our  Comets  wM in  llie  Year 

■  1472-  which  being  the  fwifrcft  of  a1!,  and  ncarcft 
to  the  Earth,  was  obfcrv'd  by  Regio^ntamu^ 
This  Comet  (fo  frightful  upon  the  Acjoitft^bodi  of 
the  Magnitude  of  its  Bodv  and  the  Tail)  mov'd 
Forty  I>egrees  ol'  a  great  Circle  u\  the  Heavens  in 
theSjpaoeof  one  Day;  tndwas  dM  firft  of  wliirh 
any  proper  Obfervarions  are  come  down  to  us. 
But  all  thofi:  that  oonHder'd  Comers  until  the 
Time  o£Tjcho  Brake  (that  crcat  Reftorer  of  Aftro- 
nomjj  beUev'dtbemtobe  Dcbw  the  Moon,  and 
ib  toocbnc  litde  Notict  of  tbem,  xeckoning  them 
IMCOtlwr  than  Vapours. 

Buttn  the  Year  1 577.  (Tjcbo  ferioufly  purfuing 
the  Study  oF  Stan,  and  naTing  gotten  large  Inftra- 
menrs  f^r  the  performing  C^clcftial  Mcnfurations, 
with  £ar  erQitec  Care  and  Certainty  than  tbe  Anci- 
4Mi  oead  «ver4iepe  £br)  there  appear'd  s  very 
reraadcable  Comet ;  to  the  Obfcrvation  of  which, 
Tjfcfiv  vtgoroufly  apply'd  himfelf,  and  found  by 
nany  iuA  and  faitHTul  Trials,  that  it  had  not  a 
Vhtmal parallax  that  was  at  all  perceptible  ;  and 
confequentiy  was  noc  only  no  acreal  Vapour,  but 
alfbmttch  higher  than  the  Moon;  nay,  might  be 
plac'damongO  the  Planets  fnr  any  Thing  that  ap- 

•  pear'dto  the  contrary:  The  cavilling  Oppolition 
made  by  Ibme of  theSetoribwi  iatoedManlime 
betiw  to  no  poroolc. 

mxt  to  TyCM  came  th^  Saj^ious  KepUr.  He 
having  the  Advantage  of  Tycho's  Labours  and  Ob- 
feivscions,  found  out  the  tnu  tk^cal  Syftemof 
l]ie  World,  and  vaAJy  imptovM  Wb  Aftioinomical 
■  .Science. 

lor  be  demonilrated  that  tbe  Planets  perfisrm 
(!idr  Revolutions  in  EUiptick  Orhks  vfbo/e  fUtnes 

pafs  through  the  Center  of  the  5u«,  obfciving  this 
Lawj  That  tbc  ilreasC of  the¥MiU'xck  SeHorstaken 
at  toe  Centre  of  the  Sun,  vchich  he  proried  to  be 
.  gnthecomtaonFocusofthefeEBpfetjarealwajtpro- 
pertional  to  the  Times  in  which  the  correfpondent 
EKptkal  Arches  are  defcrib'd.  He  difcover  d  alfo, 
Th  it  the  T>iftances  of  the  Planets  fronttheSun  are 
in  tbe  ^r<^uiaUeial  Katto  of  tbe  PertodiutiTtt/xs^ 


«r  rwbicb  «  ^oa^jTbat  tieCubss  oftheDt/lancet 
mvat^SqumweftheTtnsej,'  This  great  Aftro- 
nomer  had  tlw  Opportunity  of  obferving  two  Co- 
mets, one  of  which  was  a  vcij  rematkable  one.* 
And  from  the  Obfemtiont  oF  tlitierwbichaf!bid< 
ed  fufficient  Indications  of  an  Annual  Parallax )  he 
concluded,  That  the  Otntets  m/u'dfreeij  throt^btbs 
Planetary  Orbs  with  a  Motion  nni  nmA  ^enMt 
from  aKeBUmear  one  \  but afwitdt  JSnd  bt ftuwtf 
not  then  precife/y  deterntin-i. 

Nezt,ttp«A«i  (a  noble  Emulator  of  Tycho  Brake) 
following  in  Kelper's  Steps,  embraced  the  fame 
Hypothecs  of  the  Re^ilimar  Motion  of  Comets^ 
himfelf  accurately  obferving  many  of  them ;  yet 
he  complaiu'd,  that  bis  Calculations  did  nor  agree 
to  the  Matter  of  fiift  hi  the  Heavens:  Ajid  was 
aware,  That  tbe  Path  of  aCoviet  xoas  bent  into  a' 
Curve  Lhu  tomardi  tbt  Sun.  A  t  lei^tb  came  that 
prodigiotrt  Comet  of  the  Year  iC6o.  which  de- 
scending, as  it  were,  from  an  infinite  Diftaiice 
perpendicularly  towards  tlje  Sun,  arote  fiom  bim  • 
again  with  as  great  a  Velocity. 

This  Comet,  which  was  Iccn  for  four  Months 
continually  ^by  the  very  remaikahlc  and  peculiar 
Curvity  of  its  Orbit  C above  all  others  J  gave  the 
fittcft  Oc,:afion  for  invefti\;at:ng  rhe  Thgnr:  cf  th:ir 
Motion.  And  tiie  Royal Obj t-rfjtr.ries  of  i* »  u  and 
Grmtmch  having  been  for  ibrae  Time  founded  and 
commitcd  to  the  Care  of  nioft  excellent  A^r  sno^ 
mersy  the  apparent  Motion  of  this  Comet  was 
moft  accurately  r  perhaps  as  far  as  human  Skill 
could  go  J  obiittv'dby  Meflieun  Cafiu  and  Hsw- 

Not  long  after,  thit  cereal  C-"3;A-:.'r?cj<»f,  theifc" 
ftriouiSiiljtwcNewtoiuwntiii^  his it^dlMMMfjiw/* 
Prinaplesof  IfMurtlfbibfof^y  dcrooiilhated  net 
only*  that  what  Kepler  had  found,  did  necclTIiTily 
obtain  in  xhc Planetary  Syftent^  but  alfo  that  aU 
the  F^'?n0flMiMr  of  Comets  would  naturally  foDow 
from  the  fame  Principles  ;  which  he  abundantly 
illuHrated  by  tbe  Example  of  the  aforefaid  Comet 
of  the  Year  i68c.  Ihcwing,  at  the  lame  Time,  a 
Metliod  of  Delineating  the  Orbits  of  Comers  Ge- 
omttrically  ;  wherein  hcf  not  without  the  highcft 
Admiration  of  all  Men^  iblv'd  a  Problem,  whoib 
Intricacy  rendered  it  worthy  of  himfelf.  Thi» 
Comet  he  prov'd  to  move  round  die  Sun  in  a  Pa- 
rabolical Orb,  and  to  defcribe  Area's  C taken  at  the 
Center  of  tbe  Sun  ^  pioportional  to  the  Times. 

Whercfbw  (followtng  the  Steps  of  lb  great  m 
Man)  1  Inve  aaempted  to  hniv^  tlic  fame  Method 
to  Antbmeticai Calculation  ;  and  that  with  defiled 
Sueoifi.  For  having  CoOeded  all  the  Obferra- 
tions  of  Comets  I  could,  1  fram'd  this  Table,  the 
Kefultof  a  ptodgious  deal  of  Calculation  ;  which, 
thoiwh  but  foiaU  in  Bulk,  will  be  no  unaccepta- 
ble rrefent  to  Aftropomers.  For  tliefc  Numbers 
are  capable  of  reprefenting  all  that  has  been  yet 
oblerv'd  about  the  Motion  of  Comets  by  th« 
Help  of  the  following renw^'TtfWrf ;  in  the  ma- 
king of  which  I  fjjar'dTno  labour,  that  it  might 
come  forth  perfciJ.  as  a  Thing  confecrated  to 
Poftcuty,  and  CO  Mft  M  long  as  JArtrnm  it 
felf 
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BavmU  9ftk$  Mttiont  ma  Farabolkk  Qrb  tfat  tb$  OmtUthat 
bitbtrt»  duly  ohferv'd 


Cmt 


Aftend. 


*  Imlin. 
OtiiU*. 


1124.21.  c  32.11 


VSII.46. 
019-25.  c 
n2-.27.  c 


I5^6|'4a542.  0 


i577|Y2';.r'^ 
158  ,  Yi8.-j7.2 


i596:;:i2.i2.^o|55 

1618,11 1 I.  o 


1650,1128.10, 

1 661  n22.^r..:>n 
1 064.' 1121.14. 

1665I/ 18.02.  0 


1672 

i677jni  264.9.  ic 


u8c 


vs  2.  2.  c 


I682  t32l.l6,:5c 


7^5 


'!K2^.2:{.  c 
'''28.15.  c 


1686  >(2:. 54.4c 
f£g8|£27^.i 


17.56 

?2 


PeriLelun 


;.:}6.  cj&?I..  7. 
t.  6.)0lV9 

I  •?'»^c»n  6.72. 


(■4.40.  C<5)I9-  5-SO  5S'628 
6.  4.  o  T  8.51.  c|iC9558 

29.40.40 


Dip  an. 


Lt.g.  DiJ}. 
Ptrihtlit 

sStl. 


ojo  7.59.  c  40666  0.6092:^0  Juna  a.  6.25  j  4.6.22.  o'Rctrog 

Oi5.:53.;':  5427:}  9.7 34584 fc;i>.  28.22,2^  12347.10'Retiog 

1.^9.  c  507CO  9.75«8it4tf.24.2i,i84 10746.  oRetrog 

c|  50910  pjceoQijQgl  iy.22.ia  )  :):40.  o'DireA. 


46390 


ra  6.54 


55.12.  ojni  10.16. 

17.  2.  0^  2«'^» 


;3 

C 

c 


37-^4«  o 
79.28.  o 

:J2.35.50®  25.584 
21.18.30^^,1041.25 


57661 

T_2.i4^c  J7P7S 

Y  28.1840!  ^4750 
44851 

575 


76.  5.  o'n  1 1.54.3a 


VS27.jo.30  83.22.10. 0 1 6.59.30 


7^0^.1 5.^1' 7-37-  5 

60.56.  o  ^22.39.30 

17.56.  O*  «l_2.524^ 


83.11.  o|*'25«20'r 

65.4840;"^ 28.58.  C 
31.2140  n  1 7-o=.'jC 
1146.  CV800-5'-''. 


If. 


PtribtUm 
mNmk. 


d.  h.  '  gr 


^.666434  Afir.2\.2c.  3. 
9.263447  0^.  26.1845 
9.77545^  28.1 5rf» 
^.038850  Sept.  ay.ipwto 


10649 


^9739 
28059 
C06l2^ 

56020 
9^015 
3  2500 
•  9129 


103.  8.  pDiiea. 
103.3c.  oRetrog. 
■po.  8.3oDiref>. 
aS^Ly  Direct. 


9.760882  Jan.  29.  3.45 
<^llOZ*i%  juh  3l.lp.S5 
7.7^9CW.  16.  3.V> 
9  S79498  Off.  29-^2.23 

9.92814:  Mw.  2.1540 
9.651772  Jtfn.  16.23.4l 


51.23.50  Retrog 
83.59.30  Retrog. 
lc8dC5«  oReuog. 
2^547ii5,Direa. 

59'5i'^oDirea. 


,    .  ..-^    -       ,  .  33.28.io|Diiea. 
o.oi  IC44  A''w.24.l  1-52    5>'  -7-2  5  Retrog 
^C273c^^<fr.  14.  5.151^56.  7.^0  Retrog 
~"        "      "109.29.  c  DireO. 

99.12.  5  Retrog 
9.22.30  Dirca. 
1c8.23.45  Retrog 


^&^-i^7c  Feb.  20.  8.37 

9448072 /^/'T.  26,00.37! 

J. fBjXCO  Dec.  8.  o.  6 
9-7^^877f»P-  4-'^7-39 

9-748 143  3-  2.50. 
9.982339^1*;?.  29.1 

9.51 1883. 6.14.^,3 

95^66c!OW.   8.1 6.  S7 


87.53.30  Retrog 
29.23.00  Direa. 
86.25.50  Dire£t 
7  oReiroe, 


This  TaUe  necdk  little  Expliqttioii,  lince  'tis  plain jcnough  fiom  tlie  Titles  what  the  Numben  mean* 
Only  it  may  \  r  o^^crv'd,  that  tbo  Pertbelntvi  DiAanccaaie  eftimaced  ia  Itich  Puts,  ai  cbelfiddli 
DUiance  of  the  £anh  tiom  the  Sun  conuins  icocoo. 

A  General  TiAte  for  Calculatit^  the  Motions  of  Cettiett  in  a  Parabolick  Orbit, 
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TU  QmfruSkm  aiidlJftcf  tbe  Gaural  tuMt. 

As  the  Planets  move  in  EBiptkat  Orbs,  fo  do 
the  Comets  iii  Par4^foSek  oata^  having  the  Son  ia 
their  comtnoti  nacr,  and  deioibe  equal  yfnso'i  In 
CilUal  Thfifs.  But  now  bccaufe  all  Parabola's  arc 
/itnilar  to  one  aitocher,  therefore  if  auT  deterini- 
nare  Pare  of  the  jlrga  oF  t  gticn  Pmrohota  be  di- 
vided into  auy  Nuinbcr  of  Parts  at  Liberty,  there 
«vill  be  a  Itke  Divinpn  made  in  ail  Farabola\  im- 
der  the  fame  A ngles^  and  the  Diftanoes  will  W  pn>- 
portional:  And  coiifequently  this  one  Table  of 
ours  will  (crve  for  aJl  Comets.  Now,  the  manner 
of  the  Calculation  of  this  Table  is  thus :  In  the 
Tig.  ktSh*  the  Sun^  fOC  the  Orbit  of  a  Co- 
met, Pthe  Perihelion,  O  the  Place  where  the  Co- 
met is  JK3  gr,  diAant  from  the  Son,  C  any  other 
Place.  Draw  the  Right  Lines  C  Py  C  S,  and 
make  STy  S  It  equal  to  C  5 ;  and  then  having 
drawn  llie  Right  Lines  CRj  C  T.{  whereof  the 
one  is  ^  TangMt,  and  the  othex  a  retpendicular  to 
the  Catve>  let  uH  Cd  perpendicular  to  the  ^xit 
P  S  R. 

Now,  any  Area^  as  COP being  given,  'tis 
Teqmr'd  to  ind  die  An^  C  5  ?,  and  tiie  DilbuMe 

C  S.  From  the  Nature  of  the  Parabola  R  0  is 
ever  =  y  the  Parameter  of  the  Axis^  and  confe- 
quently  if  the  PanaeteE  be  put  =  2,  then  R 

=  I.  Let  C P  =  z;  then  F  ^  lhall  =4.**, 
and  the  ParaboTick  Segment  C  O  P^rtZKZ. 
ll«it  the  Triangle  C  S  P  will  =r  and  lb  tile 
Mixtil.ncal  Area  C0P5=^«'+:  z=^, 
w!ic;..e     4-  3z=s  12  a,   VVheieforc  rcfoivij^ 


this  Cubical EquadoOB  »  or  the  Ordinate  will 
be  known.  Now,  let  the./4r«tf  0^5  be  ^ropos'd 
to  be  divided  into  100  Puti  j  tbia  Area  is  ,V  ^ 


the  Sqpre  of  the  PinmHiT^  Aod  coafe(|aem^ 
12  a  u  =  that  Sqoan  xm  ^  If  thefefim  tlit 

,  Roots  of  thefc  Equations  i'  -r  3  x  =  0, 04 : 0,062 
^  o,  12:0,  ^c.  be  fuccc (lively  cxtraaed,  thena 
j  will  be  obiaLa^Ifo  many  z  or  Ordinates  C  Q^tc-* 
j  fpeflively,  and  the  Ar'a  SOP  will  be  divided 
i  into  ;oo  Pam.  Aodiuii|ie  aui^  icthe  Caladu* 
'  4  *  •» 
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to  be  cominoed  beyond  cbe  Pbcc  O.  Now  the 
Root  of  tills  Equation  (fince  R     is  equal  i  )  is 
the  Tabuhr  Tangent  of  ' the  Angle  C  R  ^  or  t 
the  Allele  C  .S  ^  and  fo the  Aiigie  CSP  'a  given. 
And  R  Cy  the  Skmc  flf  die  ftnie  Angle  CJe 
is  a  mean  Proportional  between  ??     or  Unity; 
and  R  T,  which  is  the  double  o£  SC^  as  is  plain 
from  tl>e  Conicks,  Batif  SFhtfnxssi,  indfo 
the  Liituj  Return  —a^^  (as  in  our  Tabic)  thenRT 
will  be  the  Diftance  foiight,  viz,  the  double  of 
S  C  m  the  former  Farahola*  After  this  manner 
Cherefofe  I  compoe'd  the  Foregoing  Table,  which 
lerves  to  repreftnt  the  Motions  of  all  Cometf :  For 
hitherto  there  has  been  none  obferv'd,  bac  OOlnes 
within  the  Lews  of  the  fariahda. 

It  fanuim  now,  tint  we  give  the  Rnlesfbr  the 
Calculation,  and  lliew  the  way  of  determining 
the  Place  of  a  Comet  fccn,  by  thofe  Numbers. 
Th$Vdm^«faC»mtiniMiig  ma  Patabola,  » 
gvery  vchrre  to  the  IVodty  of  a  Planift  defcrUfing  a 
OrcJe  about  the  Smy  at  the  fame  Diftance  frotn  the 
SuHy  as  2  to  I ,  as  appears  from  Cor.j.  Prop.  1 6. 
Lib.  I .  of  the  Princip.  PhrL  Nat.  Math.  4f  there- 
fore a  Comet  in  its  PeriheltWH  werefupposd  to  be 
as  &r  diftantfioni  ilie  Sun  as  the  Eanh  is,  then  the 
Dimnal  Ana  which  the  Comet  wou'd  defcribe, 
woidd  betothe  Diurnal  Area  of  the  Earth,  as  -/  2 
to  r.  AnJ  conftquently,  the  Time  of  the  Annual 
RevolQcion .  is  to  the  Time  in  ivhicb  fuch  a 
Comet  wooVl  defcribe  a  Qjndnnt  of  in  Orbit 
from  the  PerihsGuWy  as  I41 59,  ^c.  that  is,  the 
A»^ea  of  the  Cirde)  to  ^f  ,  Thorefore  the  Co- 
mct  would  iefthbe  that  Qoadranr  in  109  Days, 
14  Hours,  46  Mimites,  and  fo  that  Parabolick 
Area  (analogous  to  the /i^-M  i'O  5)  being  divided 
into  ICO  Pans,  to  each  Day  there  would  be  allot- 
ted c-9 12280  of  thofe  Parts;  the  Log.  of  which, 
viz.  9.960128,  is  to  be  kept  for  continual  Ufe. 
But  then  the  Tw/w  in  which  a  Comet  y  at  a  greyer 
^  trltf  't  Di^anccy  would  defcribe  limilar  Quadra iit<;j 
■•ateatthtfinusef  tbeKevotutiom  in  Chcki,  that 
is,  in  the  S  fq>a plicate  Ratio  of  the  Diftances  : 
And  (b  the  Diurnal  Area's^  #ftimated  in  Centefi- 
<mr/ Parts  or  the  QMdnm  (( which  l^rts  we  put 
for  Mcafurcs  bf  the  mean  Motion,  like  Degrees) 
arc  in  each  in  the  Subfafjtttalteral  Proportion 
the  Diftance  from  the  .itm  in  the  Perihelion. 

Thefe  nccelfary  things  pTemisd,  let  it  be  pro 
F«sd  to  compute  the  apparent  Place  ot  any  one  of 

thenientionViPoniettfot8ny|>f»m2mM.  ThcK^ 
for^ 


I.  Let  the  Sun's  Place  he 
its  D^amtfrtm  tit  Earth. '" 


i,aadt6tl4g,tf 


3.  Let  the  Differ cvte  helrveen  tlteTune the 
Perihel  ion,  and  the  TitHe^iveHf  Pi^ten  in  DctfS 
and  Decimal  Parts  of  Days,  fjfo  f£r  Lw.  of  t&s 
Nut/tber  let  th^re  be  ailled  th"  conftant  L<^. 
p.960128,  and  the  Comp/ameftt  Arithmetical  of 
the  \  of  the  U>g.  cf  the  DiRrnke  in  the  PeriheKum 
/Vw/  the  Sun :  "The  Sum  will  bet  he  Log.  ef  the  ti/eari 
Motion,  to  h«  fought  in  the  fii^  Calutun  ef  the 

taken  the 

correfpondfnt  Aft^h  from  f  he  Perihcliu m  ,r«  the  Ta- 
•  bU^JmdtboU^for  the  DiflancefromtbtSHn:  Then 
:  -mCimiote  tharafv'direSy  add,  and  htretrhgraie 

0rtei,fubPraB^  iftheTttne  beaftrrthe  Pcrilirlium, 
Itbe  AfvleMmfoMdyto  or  from  tftePlace  ofthefc- 
tMb^iuniaaiiiMisCmitt  fitifiraff, 


COM 

trorrade  onesatldf  if  the  "Time  be  brfurttbe  Peri- 
hel lium,  the  forefaid  Angle  to  or  from  tho  Place  of 

the  Peiihciium  ;  and  fo  irr  fhaUhax'e  the.  Phicr  nf 
the  Cometi  in  its  Orbit,  ^nd  to  the  Log.fotatd for 
the  Diftance^  let  there  be  addod  the  Leg.  oftheiH- 

flancein  the  Pcnhclium,  andthe  Suni  rviSbe  the  lAig, 
of  the  true  Diflanceof  the  Comet  front  the  Sm. 

4.  Th'  Place  of  the  Node,  t<^ether  with  the  Place 
of  the  Comet  in  its  Orbit betngm/ent  let  the  Di- 
ftance of  the  Comet  frovi  the  Nwhefmod ;  tkea 
the  Inclination  oF  the  Kane  ben^  given,  there  viB 
begiven  alfo  ( from  the  common  Rides  of  Trigono- 
metry )  the  C/met's  Place  reduced  to  the  Ecbptickf 
the  hcltnatinH  or  Heliocentrick  Latittdt^  and  tbt 
Log.  of     curtate  Diflanco, 

From  thefe  thit^imenCby  the  very  fame  ^jdet 
that  we  find  the  Ptan^e  Place  fnmtbeMx  Place 
and  Diftance  nven )  we  may ohtainthe  Apparent  or 
Cieocentrick  Place  of  the  Cometf  together  with  the 
Abparent  Latitude.  And  this  it  may  be  wtvth 
while  to  iUiiflcate  by  an  Eanple  or  two. 

Eaaa^.l. 

Let  it  he  required  to  find  the  Pttee  of  the  Comet  ef 
the  Tear  i66f ,  March  the  id,  yh,  oo',  ?.  M.  Lon- 
don. Tiatis^        ^9\^  y  after  the  Perihelinm 
wUdkbappemdfio9tm).2^'*y  iih,  52. 


Log.  Difi.  Petihcl. 
Lag.Sdquia]e. 

Comp.  Arith. 

Log.  Temp. 

Lag.  Med.  Mot. 

Medios  Motut 

Perihel.  c\ 
Ang.Corre(p. 

C^mct.  in  Orb.  0 
AJbe'nd.Nod.iE 

Com.  a  Nodo 
Red.adEcfip. 

Com.  Helioc.  cj  ' 
IndBor. 

Log.  pro  dill. 
,  Log  perihel. 
Co-fill.  Iiid. 


0016566 

9.960128. 

1.92^ 

85.001 
1041.2$ 

17.  ).20 
3i.I4.OO 

18.54-55 
1146.50 

o.a5$369 
C.011044 


Log.dift.  Curt, 
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•     Bxdinpfy'ttl  ' 

Let  it  he  requireJ  to  find  the  Place  of  the  Comstef 
tbf  Tear  1081,  July       j^h,  55',  P.  M.  Lon- 
don: Or  ;  :5li,  40',  ^guaLTime.   That  ts.  2id, 

'      ■•  ^  Log' 
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Log.dtft.  Perthtl. 
LflgtSerquiaic 

'Omm^*  Atitib- 


Med.  Mot* 


PaiheLilE 

NoiLCkfeKLK 

CoouaNodo'  / 

Com.  Heliec  H  < 

IiktI  Ror. 
Log.  pio  dift. 

Log.  Petibd.  « 

log.      Cum  . 
Los.  did.  0 
0  Locus 

Com,Vlf^3sgi  • 
Im.  Bor. 


2^22514 

0.^77486 
ff.jf6oi  28 

'I  f  1^ 

aoo6i04 
10.41.25 

38.52.OD 


At  thp  iTiftitr.t  of  Tirtie  fpecified  in  the  firft  Ex- 
ample, 'twas  oblcrved  (at  L&ndon)  that  th«  Comet 
applied  co  the  fecond  Star  of  Ariet\  fo  that  it 
•was  found  to  o'  more  Northerly^  ajid  to  the 
fta/?,  accurjing  to  Mr.  iijoit's  Obfervation.  But 
at  tl  at  of  the  Sccoiid  Example,  I  my  fclf  (near 
London y  vfxth  the  fame  Inflnioients  whereby  i  fbr- 
incrly  obfeived  the  Southern  ConAellatiohs)  found 
the  Place  of  the  Comet  to  be  S,  5**.  11  4'.  and 
SI'*  Ntrtb  Lacioide,  which  agreed  endly 
with  the  Obftrvation  m»de  at  G  reitmicb  alnloft 

llie  very  fanir  McciK-n:. 

A»  tor  the  Comet  of  the  Yeai  i58d>  which 
came  almoft  to  the  i«rf  Sm         (  being  in  its 

Terihelion^  not  above  f  of  the  Scmid^anicrc;  )f  the 
Sun  diflant  firom  the  Surface  of  it)  llnce  the  LMut 
tt^um  is  fo  Vtry  fmall,  could  hardly  be  soataimd 
within  the. Limits  of  the  General  Tabic,  beoanfc 
of  the  ezfieffive  Velodty  of  the  Mean.  Motion. 
Theiefefe  in  dua  Ouau  the  beft  way  is  (after  the 
ffflf-TTT  ^'frtthn  is  found)  to  get  from  thence  (by  the 
tieip  of  tlie  loreiioing  Equation  »'  4-  ^  *  =  ttt 
of  the  mean  MotionJ  dm  Taitgent  of  half  the  An- 
gle from  the  Perihelion,  together  r.  irh  rhe  loi^. 
&r  the  QMUuce  from  ilie,  Sun.  VViiich  liiuigs  be- 
ing given.  wa^i^iOfnMedfaf  dKflUBeRaks  as 

After  th'n  miimer  therefore  the  Anroiininir.il 
Reader  may  examijte  tbefc  Noi>4)«rs»  whicU  1  have 
cdcdatM  widi  all  iauginAfe  Gtre  hqm  due  Ob- 
(enratioos  I  have  met  with.  And  I  have  n  r 
diou^  fit  to  nuke  them jpohliQk  before  ibcy  have 
lieen  duly  cnjiiiii*<^  ana  nnde  aa  actuate  as 
'ru  n-  pofllble,  by  the  Study  cf  many  Years.  I 
have  publiihed  this  Specimen  of  Comettcal  AftrO' 
nomy,  as  a  frodromu  of  a  defigncd  future  Work ; 
left  haj'peninp  'o  dir,  thefe  Papers  might  be  loft, 
which  every  Man  is  not  capable  to  recneve,  by  tea- 
loo  0^  tha  |ni«  DiMijr  of  (ha  GilcMlKioik 

■v«m.  .    :  ' 


Now  it  rtvf  not  be  athtfs  to  put  thr  Reader  irt 
mind.  That  our  Five  fitft  Comets  (  the  ihnii  and 
Fourth  obferved  by  Peter  Api^t  the  Fifth  by 
glt^A^mmf  Jtaialfo  theTenthteeh  byM<^/.», 
if  I  ituftake  nor,  in  the  Year  1 586,  are  not  f  j  cer- 
tain as  the  rr  ] ;  for  the  Oblrrvatiom  were  made 
neitha  with  InAruments,  nor  ikle  Ou^  and 
upon  that  AeeoontBiedifiigrceing  withtlMiBtRJv«i^' 
andean  by  no  roeians  be  rccoiicii'd  with  a  regular 
Gompatadon.  The  Comet  whtdi  appeai'd  in  c{fe 
Year.f 684,  was  tMily  taken  notke  «f  by  9£nKiK<> 
»j%f,  whoobferVedatSow;  And  theUft,  v.bi  h 
apwar^d  in  the  Year  1 698,  was  leen  only  by  ihoii 
at  ftm,  who  determined  in  Goarie  in  a  vcfy  un> 
r.t!TH!i'>;i  way.  This  Comet  was  very  obicure; 
and  although  it  moved  iwih:,  and  came  near 
enough  our  Earth,  yet  we,  who  were  wont  to  be 
curious  enough  in  rhefr  M^n-r' ,  (hw  nothing  of  it. 
For  wancof  Obfervattons^l  have  left oacot  the f(3ie- 
going  Catdogo^  thoTc  two  remfcrkubb  Comet* 
which  have  appear 'd  in  this  our  Age,  one  in  Ne^ 
vember^  in  the  Year  1689.  the  other  in  february, 
in  the  Yea  r  1 702.  For  they  dire£Kng  their  Courles 
toward*  the  Sotabem  Parts  of  the  Work^  and 
teing-lcaMe  confpicuoos  here  in  Burope^  met  with 
no  Obfervers  capable  of  the  Bufu  '.1  .  I'ut  if  any 
one  Oiall  brij^  \mm,  inSia^  or  the  Scmhtm  Partu 
an  aocmate  Senct  «f  ivqdifite  OUbrvidAM,  I  wiH 
willingly  fall  to  work  Hrsi.i,  a  d  undergo  the  Fa- 
tigue at  rcprefentitiij  their  Urbiis  in  Nombeis,  aa 
I  havadooe  die  laA^ 

By  compiing  together  the  Accounts  of  the  Mo- 
tions of  thclc  ^meri,  'tis  apparent  their  Orbits 
are  difpofed  in  no  cnanntr  or  Order ;  nor  caii 
they,  as  the  Planers  are,  be  moved  indift'ercntly 
every  way,  as  well  retrograde  as  dircit:  Fidm 
whence  it  is  clear,  they  are  not  carried  alMMlt  Ot 
moved  inVortices,  MokcOver,the  Diftanon  in  thdt 
Feriheliumt  are  fometimes  greater,  fomer  imes  lefs ; 
will  luakcs  me  fufpcii  tiierc  may  be  a  fit  greatct 
Numbex  of  cbemy  whidi  moving  in  Regiona  more 
rMsoce  from  dM  San,  heconK  fairy  alfcore;  «nd 
wanting  Tails,  ]iafihy  us  unrecii. 

HUhcito  I  have  confide  red  the  Orbits  of  Co' 
diets  •fCMdHrlW«lei(db ;  upon  whkh  Suppofl* 
rion  ir  ivould  follow,  thi-  Co  ;ucs  being  impelld 
towards  tbfc  Sun  by  a  Oentripeai  Forcti  d^foend 
iaA4ni  Spam  iiifini^^  diflant^  and  bytKctt  AHa 
acquire  fuch  a  Velodty,  as  th:it  they  may  again 
ruit  off  into  the  ^moteft  Parts  of  the  Uiiivette^ 
moving  offwaidt  with  foch  a  perpetual  Tendency, 
as  never  to  return  again  fo  rheSun.  But  fince  they 
appear  frequently  enough,  and  lincc  none  of  ciient 
canbafiiond  ro  moie-  t^tth  an  Hyperbotick  Mb^* 
tion,  or  a  Morio;>  f'^ifter  than  what  the  Gomec 
raiBht  acquire  by  its  Gravity  tdthc  Sun^  'rts  highly 

Erobable  they  rather  move  in  very  Excentrick  Or- 
its,  and  make  their  RMamt after  lona  Periods  of 
Time :  For  fo  their  Nambin>  wil  ht  uterminatC) 
and  perhaps  not  f  vcrv  grc  it.  Belides,  the  Space 
betweeA  the  Sun  and  the  hx'd  Staa  is  lb  imtoentb 
that  then  is  foan  erioa^  for  a  Gdbm^  fo  lavolva^ 

thoimli  rV)r  I'crloJ  rif  its  Rcvolurioi)  be  v^rtly  long. 

No\u  the  Latm  ReSmm  of  miiStp^i  is  to  theZ<4^ 
ius  JttBmm of  aPdiraftab,  which  hndie ftaia  Dfi* 

Hancc  in  its  ?«frfA*^tiw,  as  the  Diftancc  inrhc  yf^ 
pheHum  m  the  ^pfis,  is  to  the  whole  Axis  of  the 
EMif^ ;  and  the  Velocities  are  in  a  fubduplL*at« 
Ratio  dTtlieiame  :  Wherefisrc  in  every  Excentrcck 
Oihtt,  this  Ratio  comes  very  near  to  ».  Raiia  o( 
fiqoiOll)  iMddie  very  fmall  Difference  which  hap*- 

pd*  ariaMMf  tfckiap^Mct  Vekdcy  in  the  Pa^^ 
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rah^ia,  is  eafily  compenfated  in  dcterminiiKCfae 
Siruition  of  the  Oibit.  The  principal  UfeOMD*- 
foicot  thijTablfrof  the  Elements  of  their  Moti- 
cm^jnd  iddilt  «bich  induced  me  toooi^ftxtia  ir, 
is,  That  ivtiaimr  A  tiewGonceflian  appear,  we 
may  be  able  to  know,  by  coropariitg  together  the 
Ekineots,  wbetbac  >t  be  any  of  thofe  which  has 
•ppoufd  tUbWf  uid  confequently  to  determine 
jtg  Period  and  the  ^■^xii  ifs  Oi-bTr,  and  to  fore- 
tell it«  Return.  And  indeed  there  arc  many  Tilings 
which  yjj^Af  obfeived  in  the  Year  15:^1.  WU  the 
fitme  with  that  which  KepJer  and  LomanwtUafUU 
took  Notice  ot  and  defcribed  in  the  Year  l6c7. 
and  which  I  my  felf  have  feen  return,  and  obfcr- 
vcd  in  the  Year  i68z.  All  the  EJements  agree, 
and  notfaine  feems  to  contradift  dut  my  Opinion, 
befidet  the  Inequality  of  the  Perlodick  Revoiuti- 
om:  Wbicb  Inequality  is  not  To  great  neuher,  as 
that  it  may  net  ht  owing  to  PhyttcalOrafti :  For 
the  Motion  of  Satttmitfo  diftorbcd  hy  the  reft  of 
the  Planets,  efpedally  Jufnttr^  that  the  Periodick 
1lMie<)Fmit  Fknet  is  uncertain  for  Ibme  whole 
Days  together.  How  modi  more  therefore  will  a 
Comet  be  fubje^  tofuch  like  Erron,  which  rifcs 
almoft  four  times  higher  than  S^trnn^  and  whofe 
Velocity,  though  iTKrwfed  but  a  very  little,  would 
be  fufficient  to  cbang«  its  Orbit  from  an  Elliptical 
to  »  Pmfaotieil  one.  This,  moreover,  coimrms 
me  in  my  Opinion  of  its  being  the  ftow ;  that  in 
xXit  Year  i4<^6.  in  die  Sommer  Itme,  a  tiomet 
was  feen  pairing  rttror^raJe  bel  '.vccn  the  Earth  and 
the  Suoi}  much  after  the  iame  imauier :  Which, 
tfiea^  no  Bod^  made  Obfa^tidfts  upon  it,  yet 
from  its  Period>  and  the  Manner  of  its  Tranflr. 
I  cannot  think  different  from  thofe  i  have  juft  now 
flHOdonU.  Hence  I  dare  venum  tofbretel.  That 
it  will  return  tiryain  in  the  Yrar  ry^S*  And,  if  it 
Ihould  then  return,  vre  ihaii  have  no  Reafon  to 
doubt  bttkdieidlniiift  letumtoo :  Therefore  A- 
flronomcrs  have  a  large  Field  to  cxercife  ihcm- 
felvcs  in  for  many  Ages,  before  they  will  be  able 
to  know  the  Number  of  thefe  many  and  great 
iBodies  revofanng  about  tfaecommoii  OeniBrof  the 
Son ;  and  reduce  their  Marions  to  certain  Rtdes. 
I  thought  ind'^'cd  that  the  Comet  whi  li  appcar'd 
inihe  Ye»r  i<32.  migibc  be  the  fame  wub  that  ob- 
Ifef'dliyllnEMSwintiheYcariMi.  %aitAfim*t 
Obfervations,  which  are  the  only  ones  we  have 
concemira  the  firii  <^  thefe  Comets,  are  too  rude 
and  uniUfbU  for  any  thing  of  Qeitainty  tobe 
drawn  from  them  in  nirc  a  Matter.  I  defign  to 
treat  of  all  thefe  things  in  a  larger  Voiumc,  and 
contribute  my  utmoR  for  the  Promotion  of  this 
Tart  of  Aflronnmy,  if  it  fliaU  {kale CaOd|D  conti- 
nue my  Life  and  Health.  '  ,  - 

In  the  mean  time,  tboie  that  defire  to  know 
bow  to  coaftiii£t  Geometrically  die  Orb  of  a  Co- 
met by  time  accurate  Obftrveciom  given,  may 
find  ic  at  the  End  of  the  Third  Book  of  Sir  Ifacc 
Hewtm  t  Priudpka  t£  NMval  Pbiiofi>phv,  euti- 
tttkd  Ha  SiShmMt  MmM,  in  '<lie  Woi^  cf  ili 
Pcnownca  Inventor.  Which  hjvc  finrc  been  move 
fully  explained  by  my  very  worthy  Collegue  Dr. 
CregoTfy  in  \iisltumA}N<iAc{^hrmmmmRjfi* 
ia^Giowstrica. 

One  thing  more  perhaps  it  may  not  be  improper 
or  onpkalanc  to  advertile  the  Anronomical  Rea-. 
der,  That  ferae  of  thefe  Comets  have  their  Nodes 
lo  v«ry  near  the  Annual  Od>  of  the  Earth,  that  if 
it  ilial]  fo  happen,  that  the  Earth  be  found  in  the 
Farts  of  liex  Orb  next  the  Node  of  a  Come^ 
nUtt  iliiGDaft  }»Se»  by j  as  the  4ippaTent  Mor 


tion  of  the  Comet  will  be  'incndibly  firiff,  fo  its 
Par<z/29x  wiU^licesaie  veryAnfible;  and  the  Pro- 
portion thereof  to  that  of  the  Sun  will  be  given. 
Wherefore  fiicb  Tninfits  of  Comets  do  afford  ut 
the  very  beft.Meins,  thongh  they  (eldom  happen 
to  determine  the  Dirtanceof  the  Son  and  Earth: 
Which  hitherto  has  only  been  attempted  bv  Mars 
in  his  Oppofition  to  the  Sun,  or  elfe  VenUslntM- 
fto  ;  n-hofc  PariJlaxfSj  though  rri;-le  to  thir  of 
tljfe  buji,  are  icaice  any  ways  to  be  perceived  bj 
our  InAruments ;  wheiKc  we  are  ftill  in  great  U»- 
cerainty  in  that  Affair.  This  Ufe  of  Comets 
was  the  ingent<HisThoi»^t  of  tluc  Excellent  Gco« 
metrician  \Ax.  Nicolas  Fado.  Now  theGSMnec  eP 
147a.  had  4  Facallax  above  twenty  times  greatec 
thandMSan%;  Andif  theCoinec  1618.  had 
come  down,  abo'jt  the  Mid!lc  c/F  ,\f,7ri./j,  to  his 
defcendiog  Node;  or  if  tliat  ot  1618.  had  arri- 
ved a  little  fooner  at  itt  afbending  Node,  they 
would  luve  been  yet  much  nearer  the  Earth,  and 
CQnfe<j|uendy  have  had  more  notable  Paraliaxe*. 
But  hitherto  none  has  thrcatcn'd  the  Eartli  with  a 
nearer  Appul'e  than  that  of  1  ;  .3  .  For  by  Calcu- 
lation 1  find,  ilut  Novsmb.  ii"-'.  1  h.  6'.  ?.  M, 
that  Comet  was  not  above  the  ScmiJiameter  of 
the  Sun  to  the  Northwards  tif  the  Way  of  the 
Earth.  At  which  Time,  had  the  Earth  been 
there,  the  Comet  ^,  ould  have  had  a  FaraHax  equal 
to  that  of  the  Moon,  as  I  uke  it.  This  is  fpoken 
to  AArawMBCie;  Bat  i*htt  might  be  the  Confe- 
qucnccs  of  fo  near  an  Appulfe,  or  of  a  Contad  • 
or  lafljy,  of  a  Shock  of  the  Celeftial  Bodies 
(  which  is  by  no  meant  tmpoflBUe  to  eomc  to  pals) 
1  leave  to  be  di(ca&*d  If  the  Snidlaat  of  Plqificu 
Matters. 

GOMMEND AM.  Before^he  Refiirmation,  it 

wn?  common  for  the  Orditnrv  ro  ^rrtn'^Srqi^eftia- 
tion  of  a  lavmg  (clpeciaily  if  in  his  own  Ciifr,  or 
lapied  to  him)  Ibr  lu  Months  Time :  And  fuch  a 
Sc^oeftratibn  was  called  Commend  t  Semeflrit.  And 
this  was  the  only  CsflMTMid^thst  r  it  Canon  Law 
approved  of  1  iho'  Comuendatnt  for  a  longer  Time,' 
and  even  for  Life,  were  all  along  ufed.  A  Bifhop, 
»0w,  is  only  capable  of  holding  a  Benefice,  or  otiiec 
inferior  Dignity,  by  this  Title  of  ComtuenJam ; 
which  he  doth  by  Licenfe  from  the  Archbiihop  c£: 
Catdefbrnji  or  from  the  King  in  Chancery.  But 
the  Bilhop  can't  hold  any  Living  in  Ovwiendjtn 
Without  the  Patron's  Confcnt;  as  Watfon  faith, 
c.  18.  p.  141.  In  Cafe  of  a  Commniam'y  no  In- 
ftitutioji  is  nrre{Iary  ;  and  a  Bilhop  rosy  be  Liceri- 
fed  to  hold  PL  Living  in  his  own  Gift  by  thefe 
Words :  Adhoritate  fua  propria  capere,  off 
prgb€ndore  akffurw  i^bttitiomt  iKdHSnnt^Ctat^' 
tiawy  Sec.  * 

COMMISURA  CrafiorirffsnimmiBiU^Ut' 
dullary  Prooift.  in  the  &ain,.  conneAing  togethet, 
the  Corpora  Strmaj  or  tlje  Tips  of  the  Cnrd 
MeduUt  oblongata. 

COMMUNICATION.  Lines  of  Communi-. 
bttion  in  die  Art  of  Fbitifieation,  aie  Trenehet 

made  to  continue  and  prtferve  a  fafe  Corrcfpon- 
deiKe  between  two  Fortj  or  Foftt  j  or  at  a  $iege, 
between  two  Approachgi,  Ait  diey  tMy  relieve' 
one  another  on  Occafion. 

COMPARTITION,  in  Architeaure,  i,  the 
ufeful  and  graceful  Diftribution  the  whoW 
Ground-ffat  of  an  Edifice,  into  RoooM  of  Office, 
of  Reception,  or  Entertainment.  ' 

COMPARTMENT,  in  Architeaurc,  is  a  par- 
ticular Square,  or  other  figwcd  Sjpfce  <  for  an  In- 
fcription,  £jfc.)  maik'd  out  in  Kwie  onurpental 
Pkitof  afioildiiiST        '    '  -^^(Mf 
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COMPASS:  ]he  7..7<Mfliid  MfcNiinet ttled 

for  the  Point  J  of  the  Cofnpafs^  ane-trfoDcMtt : 
NO  RT  H.  Septentrio.  t-..  v  . 

N.  b.  E  HypaquUo,  Hypeibonas, 

N.  N.  E.  Aqatlo  Gallicus. 

N.E.b.N.  Mefaquib  MeToboreas^ 

N.  E.     Sapemas  Bonhapdaotes  (^aleiO 

E.  N.  E.  Caecias,  Caibai. 

E>  b.  N.  Mefocsecias. 
£     S  T.  Oriens,  Subiblanos. 

£.!>,$*  Hfpeuni^  HypoouiK. 

E.    E.  Vumimas. 

•  S.E.b'E.  NTefrarus. 

S.  £.      Euro  aufter,  mlg.  NotapeJiotea. 

S.E.b.S.  Hypophsniz,  Hypereanotoa; 

S.  S.  E.  EorosKJtus,    Vcgctius,  Adtxi**®-. 

S.  b.  E.  Mefophxtux,  Mefeurojiocus. 
SOUTH*  Atffter. 

S.  b.  W.  MefoHbonottJii 

S.  S.W.  AuftroafnoM. 

SW.b.S,  Hypolibonotw,  Hyperlibondtus« 

S.  W.     NotijIibyoK,  Aufiro-Zcphfnii, 

SW.b.W.  Meiafricus,  Mcfolopus. 

W.S.W.  AfTictUy  Subfdpenik 
J      W.b.S.  Hypafricos. 

West.    Favonius,  (Vcg«t.)  Subvc^citiiios 

OcdaeuKt 
1/VEST.  Ocddeas. 

W.b.N.  Mefbcona,  Me&rgedcs. 

W.'N.W.  Cnru>,,  Cam  LIS. 

N.W^VV.  Hypocorus,  Wypern^ftej. 
N.  W.    Corns  Etefix,  Zephy(ob(»eii. 
.  NAV.b.W.  Hypocircius^  Mdothndai* 
N.N.W.  Qraos.  , 
N.1>.W.  lieTodiaiis. 

IMetius  Lib.  V.  Dc^lrJn.  Sp. 
COMPERTORIUM,  is  a  ludiciai  Inauelt  ui 
die  Qvil  Law,  made  by  Defegu«%  «i  and  oof 
and  relate  thr  Truth  of  a  C^u'e.  ' 

, COMPOSITION  tf  Mottm.   If  a  Body  as 
be  iropeUed  or  drawn     three  different  Forces,  in 
tiwclucedifiereiitDiieaiiOfiiSlrtf,  bc^woAbd^t^ 


Aatlt  field  toinooe  of  tbeou  botcoftdnae  in^qm- 
^frro:  Tlien  Mn  dioft  diice  llnMrr  or  Areff  be  to 

one  anotV.cr,  as  t!ircc  ii?,ht  Lines  drawn  f.ir.ilkl 
to  tbofe  Uaea  exprcfling  tlie  three  different  Dire- 
aioffit)  atid  teradmtel  1^  didt  nuMd  Coneonfo 
Let  h  r  reprcfent  the  Force  by  which  the  Body  b 
is  impelled  from  bxoa;  then  will  the  iame  right 
Line  90  lepcefent  aUb  the  contrary  equal  Force, 
by  which  it  i?  impelled  fifom  b  to  e.  But  by  what 
liatb  been  laid  before  in  Compofition  of  Motion,the 
ibrce  ^tf  is  refolvable  into  the  two  Forces' ading 
according  to  the  two  Dircdions,  bd^  and  h  c,  t~ 
which  the  other  impelling  from,  b  to  e,  isuls  be  to 
hdf  MAhc  or  refpe<£livcly.  So  liJcewile  two 
Forces  adtng  without  the  Dirci^ons  bd^  bc^  and 
being  equipollent  to  the  Force  afting  without  the 
XXredion  he.  from  ^  to  0;  wi^l  be  to  the  Force 
a£Ung  according  to  the  IKieaion  bt  from  b  to 
as  bd,  be  tofti;  and dterefove fbe Forees iffing 
in  the  Dire-lion?  J'.-f,  b  c,  an  A  c  juipollent  to  the 
Force  ading^  the  Dixettion  b  are  to  the  Force 
ailing  in  tfi»Dii«fiionj  as  bd,bc.<adt9»  b  tt 
V<3.IL 


That  is,  if  a  Body  be  oiged  by  three  diffeienB 

equipollent  Powers  in  the  Dircaions,  hc7,  h  J,andi- 
b  ^  thcfc  three  Forces  (hall  be  to  one  anotha'«*as 
be,  bd,Mdde,  refpeaivdy.  Q.  E.  D.  Andthit 
fingle  Propp<i^  ju  the  Foundation  of  all  thcMc- 
ch^nicks,  as  hath  been  often  lliewu  by  Geometers. 

COMPOSITION     Coitus,  with  rcTpea 
to  the  Do£lrine  of  CmrUtutf  rW,  m  the  joining 
w  any  Number  of  Gircn  Qjivitities,  icttas  or. 
Figures,  one  Row  with  atwther  Row  of  the  lame, 
two  OL  tbice^  or  more  ocher  Rows.  See 

COMPOSITION  i»Pa/if/^f  ,comprehendstwo 
Parts,  Itwcntion  and  IHfp<^OHi  one  of  which 


finds  out  (by  the  meant  t^Hiftory)  proper  Obje£ls 

for  a  P:;l,:rc;  anJ  the  other  places  them  aright: 
the  juli  Mixture  of  wbich  two  Things,  acooidjlJ» 
to  a  true  Oeci-.nomyj  is  properly  Cmtipofitim. 

^NATUS  Centr^gus:  This  is  fomc timet 
called  the  Conatus  Excufferifis,  and  is  always  expref- 
fed  by  the  verfed  Sine  of  the  Angleof  Gfculation, 
and  thcfe  Conatus  C^ntrifugi  of  Bodies  revolving 
in  equal  Circles,  with  an  equable  Motion,  nre  in  a 
duplicate  Sath^  or  as  the  Souares  of  their  Vcl  x  i- 
tiXM,  But  if  the  Bodies  revolve  in  un  i  i  j!  Circles 
their  (jmatut  Ctntrifuvi  will  be  in  a  katio^  com-  ' 
pounded  of  the  Tfatio  c^the  Squares  of  the  Veloci- 
ties diraiu  and  the  Simple  Ratio  of  the  RaJii  of 
Aofe  Cirdei  Jm&tr/fy.  If  the  Body  defcribe  equal ' 
Areas  In  equal  Times  (as'is  the  Cafe  of  the  Planets 
which  revolve  in  ElUpfes  round  the  Sun)  then  the 
Canatui  Centnfft^i  will  be  reciprocally  as  tbeCube*  • 
of  the  Rad:i. 

Con  A  1  US  BxcuprtHt.  See  Cotudus  Cetttri" 

fugHS. 

CONGP.NERES  M»fcuU  j  are  fuch  Mufclcs  in 
an  Animal  Body>  as  ferve  together  tq  produce  the 
lame  Modon ;  and  they  are  fo  called,  beduifi  chey 
afilft  one  another  h:  r!  eii  ALlJon. 

CONGRUITY:  Iliac  tiitxe  IS  iuch  a  Proper- 
tv  as  Con^rdty  in  the  Particles  of  fcveral  Fluids,  is 
'*Q  fiom  t^ft  and  fuch  like  Inftancc; ;  Oiiick- 
ir  will  ftick  to  Gold,  Silver,  Tin,  Lcad^  gffc. 
and  unite  with  them ;  but  will  toll  off  from  Wood, 
Stone.  Gltls,  and  Wam  will  wet  Salt 
tMl  £flol«t  it,  wiU  flip  off  fKm  Tallow,  e^c, 
without ad|ierin^ to  it;  as  it  will  from  a  dufty 
Surface,  xui  fron  the  Feathers  of  Water-Fowls. 
Two  Etoopt  ofWater^  or  p£  Mercury,  will,  on  Con- 
tafl,  immediately  Join  and  coalcfi-c^-  But  Oil  of  , 
Tartar  poured  O"  Quickftlver,  and  Spkit  Of  Wine  . 
on*  that  Oil,  and  Oil  of  Turpentine  m  •diet}  and 
Air  over  all ;  tbo'  theft  arc  flopp'dih  aBottlc,an(l 
ihai*.ed  never  fo  long,  they  will  by  no  means  conti* 
nue  mingled,  but  will  feparate  and  keep  diAin^. 
Whether  the  Caufc  of  this  Incongruity  be  not,  that 
the  Particles  of  the  Fluids  cannot  be  braught  lb 
near  to  one  another,  as  to  come  within  the  SpticM 
of  one  another's  Attradtion :  and  why  they  cannoc 
be  brought  to  do  (b  bv  fluking  are  ^ttquirics 
wonh  purliiing.  The  •  Ingenious  Dr.  thdk  adk 
Cn^pn^  both  ^Tmacious  and  AttraSiive  Pawtri 
in  whicn  bt'a  eeitainly  risht;  but  perhaps  v/hax 
he  takes  CO  be  (lie  "E^bSttfCti^gnatfy  it^CmS^ 
oP  it.  . 

CONICK  SECTIONS  I  Aooght  lie  to  give 
the  Reader  herea  Tr2::ll.\tio[i  oi' L' Hofpitah  Sixth 
Book  of  Coniclu ;  whexexn  he  will  fee  how  the 
Seftiont  and  their  primary  Properties  are  deduced 
fromthcConcitfelf,withoiitthetediousNoiT;Vrr  f 
Lemmas,  which  fome  have  premUed about  a  Lin< 
cut  Hvinaiiially ;  whofe  Demmftittiom  tSmiHi 
»        U  a  ate 
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aic  moie  than  all  chcie  ^lOf  olitionj,  aod  syotQ>m- 


DBFIHITiOHS* 

1.  If  an  Infinite  right  line,  as  Jf52>  luwing  one 
Part  of  it,  as  5,  fix  d  then  as  in  an  immoveable 
^latt  filed  atwre  tbe  fkm  of  tbe  Ciide  FXTi 


VlII.  li  a  Conkk  Surfact  be  cut  by  a  PJanc 
which  dcxh  noc  pafs  thro  its  Fertex,  as  F/iG ;  anj 
wfakb  aUo  i»aoC  puallelcotlie  Pkne  of  Btfe^ 

-  • 

HVi  2* 


(  for  then  a  Cirde  will  be  produced,  which  thomli 
truly  a  Conkh  SeBion,  is  not  here  conlider'd )  the 
Curve  Line  formed  by  the  Interl~c£Uon  of  the  Plane 
F^ym!aiitii6CmiekSKfM0^  is  alkd  m  Cbmdfc 

IX.  V  duo' the  Vertex  5,  a  Plane  be  drawn  pi- 
ttlld  to  «ny  Gmtdb  SuffioN^  the  Infiniis  Kighc 


l:«fuppo(ed  to  more  ronnd  the  Circa mFercnce  of 
the  laid  Ciide ;  the  Rcvoluuon  of  this  Line  x  S  XZ, 
will  produce  oi  forta  what  we  call  ^  Cotack  Surface ; 
and  if  the  Line  be  continued  each  way  b<!yond  the 
immoveable  Point     it  wiU  generate  two  Conkk 

n.  The  fix'd  Point      is  called  the  Vertex  of 


m.  The^  rjrr,  is  caned  the  Bafe  o&  the 
Cone  T^rS,  and  i1m  ^MMjS^I^^^^Om 

* 

IV.  For  tlie  Solid  contain'^  under  the  Bafe  VXT^ 
and  tiiat  €t»uf^  Surface  which  is  senenited  bj  the 
Iftition of  liw  line^jr;  it  olkdft Gtw. 

V.  The  R^ht  Unc  5  X,  draxm  from  t>ic  Ver- 
tex to  any  Point  in  the  Periphery  of  the  Bafe,  is 
called  the  Side  (bccaufi;      one  of  the  SUts  of  the 
which  will  be  formed  by  cuiiinfl  tlic  Cow  thxo' 
the  JfirtMM;  iiid  bf  dK 

VL  The  Line  SO*  drawn  firora  the  Centre  of 
the  Circle  of  the  Bale  dvo'  dK  ii  cM 
the  ^i,, 

VII.  ^  night  Cone,  is  Aat  whofe  Axit  is  Nor- 
mal  to  the  Plane  of  its  Bolie  j  bot  if  it  be  not  fii^ 


line  T>  E,  wMdi  it  dff  eommoA  5UNMroFtbit 
Plane,  with  the  PJaiie  of  ilie  fiefi^  ieoUed  the 

DtreSrix. 

X.  A  Conkh  SeBioH  TA  G,  is  called  a  Fara.  ola  , 
when  the  DtreBrix  D  t  touches  the  Circle  of  the 
Bale  of  the  Cone  (as  in  Fig.  2.)  ;  an  EUipfu,  when 

the  DirrRrir  fills  all  with-  it  the  C'JW  ;  and  an 
Hyperbola  v.hvu  the  DireHrix  cuts  the  Circle  of 
Bafe. 

&it  in  this  laft  Cafe,  if  the  Plane  of  the  Cettick 
SAionhc  prodaccd,  it  muA  cut  the  oppose Cowck 
Surfacr  -,  and  there  will  form  another  ConirkSe9i>^ 
eity  which  is  called  OppofitCy  and  both  together  are 
called  Oppofite  SSiem.  or  Oppeftte  Hiperhlaty  u 
FAQ  wdA  KNHi  Vartg,^ 

li  If 


I 
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XI'  If  a  Line  be  drawn  in  thePhne  of  any  Co- 

tack-SrBioniy  Co  that  u  meet  it  only  iii  one  Vo'int, 
ami  bt  tng  produced  both  ways,  enccis  not  at  ail 
into  the  StSioHy  but  falls  aU  entirely  widiout, 

coif  SBCT  ARIES. 

I.  Tn  the  Par<rifol0t  all  the  Sdet  of  the  -Cone 
C vij.  Dff.  <^,)  being  prodaced  infinitely,  muft  ne- 
cd2vi]jr|cttt  ittPJai^  euqit  die  ^  S  D,  dnwn 


>4» 


from  the  Vertex  S  to  the  Toint  D,  where  the 
DireSrix  touches  the  Bale  j  bccaufe  jio  other  Sida 
bat  that  can  be  in  the  Plane  D  S  E,  which  is  pa- 
rallel to  the  SeSion  ;  and  that  all  the  otl  (  rs  nr  it 
ill  the  Point  5 :  Whence  it  is  okiii,  that  the  Fjra- 
hola  wili  be  extended  iofinitcqf^  andean  never  le- 
tamintoitielf. 

n.  In  the  Einf^f^^,  an  the  Sides  oF  the  Cone, 
when  prodaced,  muft  cat  the  Plane  of  the  Section ; 
twJne  the  Plane  S  D  which  0  paianel  to  it, 
is  cut  by  all  F  the  m  tn  the  Point  5,  {Fig.  5.) 
V/bence  this  Section  muft  include  a  Sjpaccj  and  re- 
tain into  it 

in.  In  the  Hjperbola  and  the  Oppofite  SeSions, 
all  the  Sides  ot  the  Cone  (  bat  S  D,  5£,  drawn 
from  the  Vertex  to  the  Points  D,  E,  where  the 
Dire::rix  cuts  the  Bafc)  being  iiifinitely  produced 
both  ways  from  the  Vertex  Sy  muft  cot  the  Planes 

thp  Oftpofifr  Sfchnns:  Bcc  nil' rh^rf  :in;  no  other 
but  tiioie  two  ^uiu,  whidi  can  fail  la  the  Plane 


S DE  which  IS  parallel  to  the Scaioos;  and  alio 
becaufe  all  the  others  cat  it  in  the  Point  5. 

The  Sidis  of  the  Forr'  „  SDV^E  form  the 
Points  of  the  Hyperbola  G ;  and  thoSe  of  the 
Portion  SDTE  being  {Modnoed  on  the  other  Side 
oF  the  Vertex     form  die  Ptoinia  of  the  oppolite 

And  froflAbdne  tis  clear,  That  the  uppofite  Hj. 
perhola's  are  •extended  infinitely,  and  can  no  tnore 
return  into  themfelves  than  the  Farabolick  SaBioii* 

C^ciqm  I.  PROP.  I. 

If  the  two  oppofhe  Conkk  Surfaces  be  cat,  by  a 
Plane  jwffil^  through  the  Vertex,  lib  S.i  m  (la  Tig. 
4.)^ the  Ineetfcaion  of  that  I'iauc,  with  tin,- two 
Surtaccs,  w.II  make  two  Right  Lines  S  S  w, 
which  be  fuppoied  to  be  infinitely  produced 
each  way  troni  S, 

For  let  a  m  be  the  Common  .*i":v/i6nof  this  Plane 
with  that  of  the  Bale:  Tiaplaw  it  will  cut  the  Pe- 
riphery of  the  JBafe  in  the  two  Ptrints  a  and  «t, 
becaufe  the  Plane  Sa  nt  is  fuppofed  to  fall  xo'iih'tn 
the  Cone.  Wherefore  the  Sides  a  and .Sw  be- 
ing produced  each  way  fiom  5^  mull  he  the  two 
common  Scftions  of  the  intcrfcclinc;  Pl  iiic  Sam^ 
with  the  oppofitc  Conick  Surfaces:  As  appcaia 
from  the  nunoec  of  tiMtr  GciKiatkm  in  Jkf,  r. 
QiE.Di  * 

ho  N SBCr  AKiES.* 

I.  As  that  Part  of  the  Line  flw  joining  the  two 
Points  a,  «r/,  in  the  Periphery  of  the  Bafc,  falls 
withmthc  Ba(b,  and  all  the  reft  of  Ir,  ifprodu  c-.I, 
falls  Without;  fo  it  follows,  that  it  the  Plane 
Sa  befuppofedexfinitely  extended  alj  round  5, 
that  Part  of  it  only  which  rontaincj  within  the 
Legs  of  the  Ancle  a  S  and  its  Vertical  one  be- 
yond S^  will  fall  within  the  two  oppofite  Conick 
Sui&ces,  andall  the  xeftof  it  witbodt  tlkm. 

II.  From  whence  it'ft^ows.  That  if  you  join 
any  two  Poiotiu  as  A  M,  in  Conick  Seaion, 
(  Fig.  2,)  it  will  be  all  contaiijcd  within  the  Sedioni 
and  all  Parts  oF  it,  wheri  prodiKcd  either  wy» 
will  fail  without  it:  For  drawing  froiA^he  Vqftet 
5 two  Line^  as  ^m,  Sa,  andftpptrflug  tlicm  xo 
determine  fuch  a  l^knc  as  above,  'tis  fi^'m  tic 
Line  /4  A<  wUl  Edl  all  witiuQ  the  of  the  An- 
gle <i  5  w,  g^<;       •     .         ^-  . 

III.  Wherefore  any  Line  paffing  thrmmti  the* 
Vertei  5,  and  parallel  to  futh  a  ^.i^ic  3i\^9/^i 
drawn  within  the  Seition,  will  fall  ^t^our- tife 
Omiek  Surfaes}  and  will  meet  the  PlaneoF  rhe 
Bale  piodooed  .withttiC  the  Circumference  of  liic 
Rife  of  the  Cone. 

IV.  It  follows  alTo,  (from  Con^X)  "^Jiatany 
two  Points, one  in  each  of  thcoppilitc  Hyperbola  s, 
^f^'  4:^ being  joined  bya  Righr  LiiK,l6  .Vf,'thac 
line  will  be  wholly  without  and  between  the  op- 
pofite Sc£t  lons;  but  infinitely  produced  cjch  way, 
will  be  ever  after  entirely  within  the  Oppofite  f^per- 
Mtft:  Far  drawii^  thT?>ugh  S  the  Ltncs  S  a, 
S  w,  pafling  through  the  Pcfinrs  A,  3/,  and  fiip- 
pofing  them  t  o  determine  a  Plane,  extended  every 
way  from  S,  ^c.  it  is  evident,  that  fAtft  Part  of  the 
Plane  winch  is  contained  within  ihc  I.ei^s  of  t!:e 
Angle  SAfSM,  where  the  Line  A  M  falls,  is 

compie* 
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eompTttiended  bet*reen  thofe  two  Suifkces  ;  and 
that  Part  of  the  fame  Plane  which  is  contained 
between  the  Fioductions  of  the  Line  ^  M,  from 
^«nd  M  each  way^  wiU  611  Al  of  it  within  the 
oppofite  Hyperbolas. 

V.  From  the  2d  and  4th  ConfiRaries  it  wilj  fol- 
low, that  a  Right  Line  can't  cut  a'CooickSeaimi) 
•r  the  oppofite  Hypcibola's,  in  warn  tbm  OfO 

PROP.  II. 

^  Mtbtrrf  tbe  oppofUe  Omick  Surfacis  be  c.at  hj  a 

JtSaW  at  OMXliC  [m  Fig.  I .  )  which  is  pjr.Ulrl 

to  the  Bafe  O  V  X  Y,  the  SeHion  will  be  a  Circle^ 
vhofe  Centre  {kaU  kfino,  the  Point  where  that 
flane  cuts  tbe  MifnmeidMfkr  M  k  muf- 
fury  iMffgndSx 

Voz  in  the  Bafe,  drawing  any  wliere  a  Itadiua 
O  X;  and  from  the  Venex  S  tiki  Side  S  X} 
vihiai  piodoced,  fhall  meetdie  Fkne  ouxymx^ 

the  lines  O  A' and  0  x  will  be  parallel ;  And  the 
Plane  S  O  Jlf  being  produced  into  the  oppolite  Cone 
lieyond  5,  the  ^  '9  SOXuid  S  9  jr  iHO  be  equal; 

and  therefore  'twill  always  be  that  S  O  :0  X::So: 
S  X.  But  the  two  firft  Terms  being  a.lways  the 
lame,  the  4th  Term  S  x  can't  change  its  Length, 
Irt  the  Poi-t  .r  f.ill  v.'lierc  it  wiU:  WlyRfoiet|iB 
Oirve  it  X  jf  is  a  Cixdc. 

PROF.  UL 

^  in  the  Viang  of  a  Parabola,  asVAG  CFig.  2.  J 
•   jm  dr4»  from  a$rf  Buttt,  as  A,  wkbin  the  Cme 
am  hmmtt  l^bt  tam^i  OS  AB,  paraUdtotbe 

Siile  S  D  :  Ifay^  that  Line P}aU always  he  within 
tbe  fSeSiotti  aiidtboi^b  itt^elf  produced  to- 

For  drawing,  or  fuppofing  tOMpafi  through  the 
Vertex  S and  the  Line  ABy^  Plane,  as  S  AB\ 
that  will,  by  its  Interle^on  with  the  Comck 
Surface  form  two  Sides;  one  of  which  lhall  al« 
vtzp  be  (|k  Line  (  becaule  ABU  paialJel 
to  it )  an?  the  other  the  Line  5*  tf,  which  pafles 
through  the  f  aint  A.   But  the  Plane  D  S  con- 

^*  tainco  between  the  ^daSDySa^  produced  in- 
finitely fcam  D  and  a,  will  all  ikll  witmn  the  Sor- 
face  of  the  C^nc  (  by  Cor^,  T.  fr-p. !,  )  Where r^rt 

^  the  J-inc  A  which  is  always  within  that  Plane, 
antfla  parallel  to  the  Side  S  D,  will  fall  aD  of  it 
within  the  Paralroia,  andcaaootiisCiiauB&tciio^ 
ne  H^ei^buc  ui  B. 

PROP.  IV. 

'A  Vine  iramt  in  the  Varaitola  FAG,  from  any 
Poady  at  A,  witbin  tbeCma,  mdmtpanM to 
the  Side  S %  wiB,  if  praiuui,  nutt^Bgra- 

For  if  yoafuppofe  a  nam  to  pafialcMia^t 

"  Line  and  the  Vertex  5",  S  A  dttt  will  be 
all  of  it  within  the  Conick  Sor&ce.  and  can't  pafi 
by  the  Side  SD:  Whence  it  foljowsj  that  thi« 
Plane  will  form,  by  it3  cutrinTT  the  Surtacc  of  the 
Cone,  the  two  Sides  5  and  5  w,  f  fee  Prop.  I. ) 
one  of  which,  Sa,  pafles  throiq^  die  Point  A  ; 
wddieodwrj  Sm^  isbjooinattiipmlkltodie 
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0 


Plane  of  the  Seftion  ;  f  for  by  the  Natme  of  if, 
only  the  Sde  5  P  is  fo,  ffee  Def.  X  J  Wherefore 
the  Side  S  m  produced,  muft  cut  the  Plane  of  the 
Parabola  in  the  Point  Af;  through  which  the 
Line  A  ilf  - pafles,  which  is  formed  by  the  TnteT- 
feftbd  of  die  Plane  aSm  with  that  of  the  Para- 
bola. But  'tis  plain,  that  this  Point  Af  is  one 
the  Pointfof die  Ituabda  fA  G,  bettuft  'tis  bodi 
in  dw  PhiM  of  the  and  alio  in  dw  Su- 

ftoeoFtbeCones  WliBiBfi¥^-^e. 

PRt)P.  V.     1V»W.  r. 

TbroHgb  a  Poit^even^  ofA^inanf  Conick  SeSioi^ 
i9 iram « TM^eaiT,  4»  A  P,  to tbaCnrpg, 

Having  dnwn  through  tlic  tivcn  Point  and 
the  Vertex  of  the  Cone,  as  5,  a  Right  Line,  as 
S  Af  cutting  the  Bale  ina;  and  then  to  the  Peri- 
phery  of  the  Baft  in  die  fame  Point  <»,  a  Tangent, 
IsEaF.  The  Lint  F  A  made  by  the  commoo 
Sedion  of  the  Plane  S  aff  (  produced,  if  ne- 
cefbry,  beyond  ilie  Vertex  5  j)  wirii  die  Plane  of 
the  Sedion,  fhallbe  the  Tangent  icqai  cJ. 

For  fince  the  Taiigent  E  a  f  is  entirely  witliout 
the  Bafe,  but  onlr  in  the  Point  a^  it  fblloitrs,  that 
the  naiie  5£  « iofiniteli  pradooed  above  or  bo- 

< 


low  S,  can  cut  the  oppofite  Conick  Surface  no 
where  but  in  the  I.iive  S  a^  produced  alfo  infinitely 
either  wayj  mod  that  all  the  left  of  that  Plane  will 
be  withone  diofe  Sbrfaco.  Wberefbre  the  Line 
A  F,  made  by  the  InrcrfcctiL  n  of  that  Plane  with 
that  of  the  Sedion,  can  interfere  with  neither- of 
diofe  Sui&cep  bat  only  in  the  Points,  where  die 
Line  Sa  cuts  the  Plane  of  the  Se^Hon :  Wberefbiie 
'tia  a  true  Tangent  to  the  Currc  m  that  Point*  1 

CO  H  SEC1 AJLIES, 

\.  As  there  can  b^  but  one  Tangent  to  the  Peri- 
photj  i&  ibe  Bale  ta  the  Pmqc    lb  there  on  be , 
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but  one  to  the  Point  A  drawn  in  of  the  Co- 
nick  SeSions. 

*  II.  Whcn-e  arifcs  the  w»y  oF  drawu^  a  Tan- 
gent, as  >4  F  parallel ;  a  Right  Line,  as  M  iV, 
given  in  Pofi  tion  in  the  Plane  of  any  Conick  Seftion  j 
or  in  the  t^TO  oppofirc  Seftions. 

For  having  drawn  through  the  Vertex  S  a  pa- 
rallel to  MA^,  as  SEj,  that  will  either  meet  with 
the  Directrix  in  feme  Point,  as  f,  or  be  parallel  to 
if ;  becaufe  that  Line  S  E  may  be  parallel  to  the 
Plane  of  the  Seftioji,  an^  confequently  may  fall  in 
the  Plane  SD  E.  If  it  cut  it  in  any  Point,  as  fi, 
falling  without  the  Bafe  of  the  Cowt ;  then  draw- 
ing from  the  Point  E,  to  the  Periphery  of  the 
Bafe,  the  Tangent  E  a  f ;  'tis  plain,  that  th? 
Plane  S  E  a  f  will  make,  b^  its  InterfeiJlion  with 
the  Plane  of  the  Scflion,  a  Tangent,  as  ^  F,  which 
lhall  be  parallel  to  the  Line  MN;  becaufe  the  two 
Seaions  A  F,  S  E,  of  the  parallel  Planes  Af  i<  .V, 
S  ED]  being  cut  by  the  Tangent  Plane,  S  E  afy 
muA  be  parallel  to  Onelmother,  as  well  z%  S  E  and 

111.  The  (kmc  things  being  fuppofcJ,  as  in  the 
preceding  Confcftaiy,  and  fig.  <.  it  will  follow, 
1 .  That  in  the  Parabola  this  Problem  will  be  ira- 
poffible,  when  the  Line  A4  A'"  is  in  a  parallel  Pofi- 
tion  to  the  Side  S  D ;  drawing  thro'  the  Point  D 
where  the  Direftrix  touches  the  Periphery  of  the 
Bafe,  for  then  the  Points  E  and  D  will  be  co-in- 
cident ;  and  thro'  that  Point  i),  no  Tangent  but 
D  B  can  be  drawn  :  And  as  the  Plane  which  paf- 
fes  the  Vertex  S  and  the  Direftrix  ED,  is  paral- 
lel to  the  Plane  of  the  SeSion  (by  Def.  p.)  by  its  In- 
terferon with  the  Plane  of  the  Parabola^  no  Tan- 
gent cjn  be  formed.  But  when  the  Line  given  in 
Fofition  is  not  parallel  to  the  Side  5  D,  a  Tangent, 
a»  Afy  may  always  be  drawn  parallel  to  it  j  for 
then  the  Point  E  falling  without  the  Circular  Bafe 
>of  the  Cone,  two  Tangents,  is  E  af  and  E  D 
may  always  be  drawn  from  that  Point  to  the  Cir- 
curnference  of  thatCirdc;  of  which  one,  EDL, 
will  co-incide  with  the  Dircftrix  j  and  the  other, 
E  a  fj  will  find  by  the  Interfc^lion  of  the  Plane 
SE  af  with  that  of  the  Parabola,  a  Tangent,  as 
At  Ft  which  ihall  anfwcr  thp  Problem. 

Tis  the  fame  thing  %Thcn  the  Line  5  E  is  paral- 
lel to  the  Dircflrix,  for  then  the  Tingent  Ea/" 
will  always  be  parallel  to  the  Dircflrix:  And  as 
there  is  but  one  Tangent  that  can  be  drawn  paral- 
lel to  it,  becaufe  the  Dircdrix  it  felf  touches  the 
Bafe  of  the  Point  l?,-it  follows,  that  a  Tangent  may 
be  drawn,  £efc. 


2.  In  the  EUipfis,  there  nuy  always  be  drawn 
two  Tangents,     F,  Gfi,  parallel  to  the  Rijhi 

Ttg.  (J. 


•  ■  •         ^,  • .  • 

Line  M  given  in  Podtion,  and  confequently  to 
one  another. 

For  here  all  the  Points  of  the  Direflrix  D  E  fall 
without  the  Bafe  of  the  Cone  ;  and  therefore  yott 
may  always  draw  from  the  Point  £,  two  Tangents, 
Ea  and  Eh g  to  tlje  Circle  of  the  Bafe ;  anc^ 
thefe  will  fcive,  by  the  Interfedlion  of  the  Planet 
.y  E  a  /;  and  5  /j  A  with  the  Plane  of  the  Scfti- 
on  on  two  Tangents,  A  F  and  B  G,  whidx  willan* 
fwcr  the  Problem.  .  ' 

'Tis  the  fame  thing  when  the  Lirte  5  E  is  pJCTSk 
lei  to  the  Dire£trix,  for  then  inftead  <it  the  Tangents 
E  a  /",  E  b  gy  gomg  from  the  Point  E  in  that  Di- 
rcftrix,  you  neai  only  draw  two  parallel  Tanftatt': 
which  is  always  pofliblc. 
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■  Hfp«b»i»  and  oppofite  Sc&om,  the 


Tien  no  Tangent  cant*  drawn  to  that  Point  of  the 
Bat  when  it  bilt  without,  jou  may  alwajrs 
two  TtMentt,  A  F  zniAB,  paraUd  to 
*  iJH-ATgrnnin  Fofition:  For  the  DireaziK 
cntting  the  Bafe,  you  may  alwap  draw 
'die  Point  B  two  Tangents,  it  Eaf,  and 
~Eb  g  to  the  Bafe ;  and  which  falling  on  each 
Side  of  the  Dire6irix,  wUI  make,  by  the  intcriefiion 
of  the  Planes  SEoKSEbgy  with  the  Planes 
of  the  Scaions,  two  Tangwli  AFwA  M  G,«l]iidi 
will  anfwex  the  Probkm. 

And  'tis  the  fiune,  when  the  line  5  F  is  paral- 
fcl  t»  the  Dircarix  DB:  for  then  inflaad  of  the 
two  Tangents,  £tf/ai4£*«*J«»  o^J 
diaw  twoTangentifaia]^ 

laalwap  poCuk.  ^  ^ 

Andtee  Note,  tliatin  this  Gale  the  two  paral- 

M.  Tangents  ^  F  and  B  G,  will  always  belong 

to  ^  oppofite  Sedions,  and  never  to  the  fame, 

wluch  iapkin;  becwle  the  two  Tangents,  E  af 

9nABhg^  drawn  to  tlwBatCyfidloa  cadi  SUe  the 

IV.  Fiom  the  laft  ConfeSarir,  it  follows,  i. 
That  in  the  Parabola  or  Hyperbola,  you  cannot 
two  Tansents  which  fliail  be  panillel  one  to 
'  r :  But  in  the  Ellipfis  and  in  the  oppofite 
I  ;*  one  Tangent  being  given  inBafician  (aa 
Toppofe  /#  F)j  yoo  auy  always  draw  aaodwr^  at 

parallel  to  it:  (See  7.). 
2,  When  the  Line  M  JV,  gtfen  In  Bsfilioo,  is 
tenumted  by  the  SefHon;  you  may  al^vays 
|b  1^  iyabok  on«  Taoseoty  whMb  SMI  1^ 


pafllSrio  i^indin  ^iBBfAs  and  opjra^iia 
Hypeiboh'sj  m>  Tangents,  as  and  0  j  lic- 
quik  the  Line  S  £  drawn  horn  the  Vertex,  p  u^.- 
]el«•M^;  wiOcat  the  Plane  of  tbc&ircprujM.«d 
{bmewhm  «iifaeK*eGuck».<K«U«fae  fuikik^ 

XU.  Ill  the  Parabola  (^viJ.Fig.  5. )  »  'imct  as 
A  B  drawn  fiom  any  Poinf,  as  A  parallel  to  the 
Side  S  D,  which  pafles  throi^  tlw  Point  D,  wliccc 
tlie Dite^rix  touches  tlw&al^  is calk4a  Dutute- 
Uri  and  tfcePoiilt  A  )fi^[hgm. 

Xin.  ht  the  E&pfu  and  Oppofite  Hjperbo/a't, 
C  f^.  6, 7. J  a  Right  Line,  as  A  B,  concding  tlk 
Points  0f  Contaift  of  the  two  parallel  Tai^ems, 
AtnA  g  G,  i>  called  t  ^kmtter,  ihePoinu^ 

• 

XlV.  A  Line^  aa  ildf  D,  drawn  duo*  any  tV»int, 

as  P,  of  the  Diameter  AB  produced,  if  there  be 
occafion  (  Fje.  5, 6,  7.)  terminated  by  the  SciHoji 
in  tip,  two  n>inrs  M  and  ^  parallel  to  the 
Tangent  A  F,  which  paiTes  thro*  A,  the  Or^itu  of 
the  Diameter  in  the  Parabola,  ot  by  one  or  ocheiof 
the  Extremities  of  it  in  the  ESiifitt  or  O^ppt^t 
Hjperhola's;  that  Line  is  laid  to  be  an  entire  Ot  - 
dtnate  to  the  Diameter  A  B,  being  conunued  of  1 
each  Side  iIk  Poinr  i^,  tho'  its  hal^  as  i^4rar 
ia  n&aUy  called  an  Oyitnote; 

■  XV.  Arvi  when  the  Ordinates  are  at  Right 
Afi|ka  with  an»X)MMWf4r4  thatX^Mawtiria,  thfii 

CO  N  SECT  ARIES.  ' 

T.  From  "Def.  1 2.  it  follows,  dut  in  the  Far/ibUa 
all  the  Dtamtteri  muft  be  jMuaUel  one  to  anochat : 
bcarafechc7aieaUfb«ailieSdeNfA         .  , 


0.  And  tlut  from  one  Point  in  that  SadioB» 
there  can  go  but  one  Diatfieter ;  for  thio*  ~ 
thcr«  can  be  but  one  parallel 
given  in  Pofuion,  as5£}  is. 

A  Diamaery  ai  AB^a*  Ordinatt,  P  Ai,  »it^ 


Thro*  the  ordinate  P  M,  dcfcribe  any  Plana 
whatever,  fo  ic  be  bat  diiieienc  firom  the  Plane, 
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AfM.  Then  from  tlu  P mt  ?,  in  ffiat  Pbiie 
draw  to  PM  thr  irTfi  i  i-:  IV.iv  Ptf,  liid  taking  m 
that  Line  P  <j,  any  I'omt  as  C  For  a  Centre,  with 
tbe  RaiUui  CAfdefcribe  a  Circle,  and  'tis  d  i -- 

I,  When  the  Sc<ftioii  is  to  a  Parabola,  draw, 
from  one  of  the  Points,  a  or  Z),  where  the  Circle 
of  the  Bafe  cots  the  Part  Pa  (  viz.  a  )  thro'  the 
Oisine  of  (he  Diam«cr,  the  Right  Line  a  A,  which 
ftafi  Beet  in  the  Point  5,  another  Line,  as  S  D 
drawn  parallel  ta  A  S  ;  and  then  fupf  jfc  i  C  v 
nick  Sai£uK  defcribed,  nrhofe  VercKx  is  the  Point 
^  and  its  Bde  theCivde  DM  a  G.  1%,  ihttit 
will  ro(n\  by  its  Intcrfeftion  with  ^VltOtAPH^ 
the  Parabola  MyfiV  required. 

For  htving  drawn  paraUd  to  M  iV,  and  through 
the  Pbints  D  and  <7,thc  Ri^ht  Lines  ED  and 
fa;  'ti&  dear,  thofe  lioes  wiil  be  Tan^nts,  be-, 
canfe  tbey  aie  unllel  to  JK  J>,  vMch  is 
ten  P. 

But  the  Place  SD  E  palTni^  tiiia  the  Vcncx 
of  the  Cone,  ajiJ  thr  s'the  Tangent  DE,  is  paral- 
cl  to  the  Plane  A  P  M,  bccaufc  S  D  paralJf  1  A  P, 
and  D  £  parallel  M  P :  Wherefore  the  Scftion 
MAN^  made  by  tlir  rime PM in  the  Conick 
&ix&ce,  will  be  »  FaiaboU.  whofe  Dtamcter  i» 

Tlie  Tangent  Pliiic  a!"  >  ^  ,z  rums  in  the  Plane 
,/4  P  M  ( by  Pr^.  5. )  a  Tangent,  as  ^  F,  which 
is  paFalld  toMy,  as  being  ntt 
of  the  two  Planes  Saf^  AP  which  pafs  by 
tbc  Parallels  P  and  a)nf€quently  C  by  D^. 
14.)  thl  Rbht  LineFM,  isafl'Oi^lnMe  to  die 
Diameter  AB. 

2.  When  the  SeiJKon  is  to  be  an  ElUpftt  or  Hf- 
perbola. 

Draw  thro'  the  Poinr  a  b,  where  the  infinite 
P  a  cuts  the  Cirtic ,  aaid  through  rhe  Extremes 
of  The  Diameter  A,  P^ihc  two  Right  Lines, 
4*- A  atiji  J?     they  will  meet  in  the  Point  S ,  from 
tvhenoe  a  Conick  Surface  may  be  d«fcribed,  whole 


*  ■ 
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Vertex  may  be  that  Point  S,  and  its  Bafe  the  Cir- 
cle aMbN.  Then,  I  fay,  that  the  Flane  APHA 
11 11 J  i  jrm,  in  this  Gow  Socface,  the  Seaien 

iW /4    required.  ^.      ^  ^ 

For  drawing  5  D  petaHel  to  thflPfiuMnr  «r 

the  A  B,  and  meeting  <i    the  Diametcf  of 

the  Bafe,  in  the  Poiflt  D  tbto'  that  Point,  and  aJfo 
tiifo'  4  fiid  ^  dnwe  the  FtanUels  D  £,  *fy  and 

d'  (;  T)  PA?.-  Then  'tis  tppirfnr,  itiii  ;hc  Plane 
S  D  E  Ihali  be  parallel  to  ^  M ,  that  D  M 
C  by  Z)^.  9. 7  (hall  be  the  DireQrix. 

Hu:  in  ;lu-  E/,'r; '^j,  'lif  I'-'int  D  falls  without 
the  Diaiiiettiii  i  ]  ir-.lu  s.d  Uyc^ud  rhe  0,  bocau'c 
the  Diameter  of  theSc£t:On  ABh\\%  v/ithin  th» 
Angle  a  S  h  niulc  by  the  Sides  of  :be  tone 
and  S  b.  liut  ui  cLc  ffyparbola  ths  Point  l>  ftlli 
within  the  Circle  of  the  Bafe,  bccauie  rhcii  tha 
Diameter  A  B  falls  within  ii  .S  i*j  wbicil  iitbtf 
Angle  lying  on  the  Side  tlie  Angle  S  S 
Whence  it  follows,  that  '  ;  -  n  Dff.  10.  J 

the  Sea^oa  MAN,  will  in  tnc  rormer  Caft  be  ail 
Ellip/iJi  aiidin  the  latter,  an  HtperMa. 

The  Tangci  i  J  T  r  iffing  tiiro'  Ay  tlw  Extfo 
rmtyof  the  Diameter  AB;  being  the  rominon 
Sedion  of  the  Tangent  Plane  S  n /",  and  the  liifef-^ 
f  ^  Plane  A  tM,  which  pffcs  thro'  thi-  P;»i»K 
Id  /and  P  A*,  will  be  parallel  to  the  Ordiiuf* 
fMi  and  ft*  the  fame  Rcafon  alf  ),  tlie  TangcnC 
B  G  will  be  parallel  to  PM,  for  rlwr  is  tlie  com- 
mon  Seaion  of  thr  !  angenr  V]nnt  S  b  afrd  fM 
Secant  Plane  A  MP,  which  psfs  by  the  two  Paral- 
lels bg»niiPM,  Ih^ill  be  parallel  to  PM.  Wtttre^ 
fbtc  the  Line  ^  /J  r  by  Def.  i;,  1 4  J  is  « 

X  It 
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It  maytn^^p^n  in  the  ESip/tSj  that  the  Line  /ia 
and  b  B  may  be  parallel  to  one  another;  but  there 
can  be  bat  only  one  Poinc  in  the  line  jfr  for  C 
Che  Ceatse  of  tbc  Ciidc  of  the 

DBVijntiotf  xH  . 

V iStmf  ike  Point  Dand Sin  the  Hperbola, 

v/htrc  tlie  D'treBrix  cuts  the  Ba(e  of  theCone,  you 
dntwthc  Tangent*  D/f  and  fiCj  and  thro' the 


VertCT  S,  and  thofc  Tangents,  you  draw  two  Planes, 
S  D  H  iod  SEK;  which  lliall  cue  the  Surficc  of 
the  Cone  in  the  Right  lineC  /iand  CXinfinitely 
fioduced  :  Then  are  thpfe  UsMf  CH  and  C  A, 

CO NSECTARr h . 

If  th-o'  any  Point  of  Contafl  of  the  Ba(c  of  the 
Cone,  as  Dy  you  draw  thro'  the  Vena  S,  rfje 
Side  or  Right  Line  D  Sy  infinitely  prodaced:  Tis 
then  plain,  that  the  Tangent  Plane,  S  D  Hy  can 
have  nothing  common  with  the  oppoGce  Couick 
Sorf^,  but  the  Side  S  Dy  becaufe  the  Fointt  of 
tte  Tangent  D  Wail  without  the  PcriphcT  nf  thf 
Baft  of  the  Cone,  but  only  D.  But 
SDEi  ^'Ti'v,  ihro'thc  Vertex  a.id the DireSrix ■ 
D  Ef  being  paiailel.to  the  Planes  of  the  oppofite 
SeAioAa;  the  common  Seaions,  S  D  and  C  //of 
tho'c  Planes,  with  the  fame  Pbnc  D  H,  muftbe 
parallel  to  one  another  :  And  thciefoie  the  A^m* 
ptote  C/ZmuR  t'.dl  entirely  without  and  between 
their  oppofitc  Conick  Surfaces;  and  confcquenrly, 
mull  leave  the  oppofite  Hyperbolas  on  each  Side 
entirely,  without  ever  touching  them  or  meeting 
with  tiicm.'  And  the  fame  thing  maybe  fhewn  of 
the  other  ,^ggrtw;5(fui;«  CK:  But  as  two  Affytuptotes 
C//,  CA,  treformedbythePUne  JD^Sfji; 
which  fall  on  each  Side  of  the  fame  Conick  Snr- 
aod  ki  oppoCte;  it  Iblfeir^  that  all 


CO  N 

Points  of  the  Hyperbola  FAG  are  contained 
within  the  Angle  tl  C  K;  2,ni  all  Points  o  tUe 
oppofice  Seaion  widunitf  nrtualiy  oppofitc  Angle; 

F  R  o  P.  vn. 

If  tbro'  axj  FoitUy  at  B,  in  the  AHttuptote  C  K,  jow 
dnm  a  limr,  tfi  B  A  parMito  the  otbtr  Af-  ■ 

fv».ptote  C  H  ;  I  fay,  that  it  jhaU  misrfiH  ws 
of  the  oppofite  Hjperbolas  in  one  onlj  to  w  at  A  ; 
and  beit^  produced  in^tfy^  wO  h  ahajM 

See  F^.  IS. 

For,  lince  the  Dnes  B  A  and  are  parallel  to 
C  Hy  they  muft  be  lo  to  one  anotlicr,  and  fo  are 
bitfh  in  the  fame  Plane;  which  Plane  will  eibtec 
widiin^  two  Conkfc  Sarfiica,  becialie  it  p^Ues 
by  one  of  their  Sides  S  D,  and  makes  aij  At^!e 
with  the  Tai^ent  Plane  SDH. 

The-Plane  of  the  Pliralleli,  B  Ay  SD,  will  form  . 
in  the  two  Conick  Surfaces,  t  wo  SiJe^  .•  wh;  -h, 
one  is  S  D,  and  the  other  tiie  Side  Soy  winch  iq;!lt 
necd&rily  cut  the  Line  B  Ay  in  fome  Point,  as  A; 
becaufe  it  lies  in  the  Plane  whifh  pifTcb  tliro'  the 
Parallels  S  Dy  AB\  and  which  enters  S  D  in  S. 

Whenfort^  becaulethe  Point  ^ is  fcund ar  :ljc 
fame  Time  in  one  of  the  Conick  Sw  faces,  ar  d  in 
the  Plane  of  die  Hyperbola's,  it  muft  be  in  one  of 
thofe  Hyperbola.  Ai;d  fince  the  Line  B  A  btjug 
infijiitely  produced  on  the  Side  of  the  Point  i#,  falls 
entiidy  in  the  Plane  2>  5«,  contained  between  the  , 
SidesP.^,  S  tf; •therefore  the  Point  y^^vill  be  in  the 
Hypeibobi  F/fG,  and  in  the  venially  oppolite 
onkAS  Dy  when  itbdongs  to  the  oppoi  te  Hyper- " 
bola  :  'Tis  apparent,  it  muft  ahvays  tall  vi'ln 
one  of  the  two  Conick  Surfaces  j  and  con  cquem Jy 
within  the  Hyperbola  Hfit,  wkJcba  ooniiined  jip 
tbeSeaiott.  Ji^&fD. 

CONSBCTARr.  0 

* 

From  hence  "tii  plain,  that  between  the  Hyper- 
bola FAGy  and  its  Aflympro*c  J  Tf^  nqlJn^cwi 
be  drawn  mrallel  to  that  Airy.aptotc. 

But  as  the  Line  A  B  diviacs  the  Hyperbola, 

which  it  curs  into  two  indefinite  Portions,  of  which 
one  muft  fall  entirely  within  the  Space  contained 
between  the  two  Parallels  B  A  and  C  H%  it  fol- 
lows, that  the  Iclfer  CB  becnn-c-,  the  more  0-  fiir-  . 
ther  the  PoiJit  A  will  get  into  :rut  Spacs,  and  this 
ftill  more  and  inore,- till  Cfi  become  Icfs  than  any 
Quantity  :  That  is,  the  Hyperbola  andits  Afu  mp- 
tote  will  approach  ftill  nearer  and  nearer  towards 
one  another ;  fo  that  their  Diftancc  will  be  Icls  than 
any  aflignable  Lengthy  and  yet  ca{i  never  neet,  bv 
C0r.i*.«ri^i6. 
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p  jLX)^p,  viii.7.; 

C  H  Ond'C      thg  AjJyt?rpotet  of  an  UyptrVola^ 
F  A  Q»  hsmgmtvtHf  and  a»f  Point  in  tbt  Cnrvef 

Having  drawn  tljtfough  the'given  Point  F  any 
Ruht  Line,  as  HK^  anting  the  Aflymptotes, 
fluttt  Plane  10  piltcbioi^  dncline,  any  how 


il  'Tis  plaiii  al(b,  That  this  Hyperbola  moft  pift 
chiougii  the  Point  F,  iince  that  Point  is  common 
both  ro  the  Conick  Stufi^,  and  to  the  Plane 
H  C  A')  which  it  that  of  the  Hyperbola  and  that 
Hypubola  fluU  have  the  Lines  C  C  iC  for  its 
Aflymptotes,  lieeaoft  they  are  thecpmnon  Ssftiom 
of  tlie  Tangent  Planes  SDH,  SJ-  Ky  wifl/the 
Plane  ot  the  Hyperbola,  (  Def.  XV.  )  \j 

When  it  happens  that  the  Tang^ms  OiL  EK 
are  paraUel^  diett  will  aifo  the  Lines  2>  Bi  HK  be 
paraUei. 

PROP.  IX.  .  /  ; 

Jfimt  H^k  Linet,  as  M  N,  A  B,'  \tirmnate 
xnthtn 

S^onty  do  interfeS  each  otbor  in  4  9»inty  at 
P;  and  if  thej  be  paralltl  to  any  tv$o  other 
Rigbi  Lints,     S  £.  S  D,  wbkb  aregivon  im 

fl/^A  P  B,  always  in  a  given  Rjtio  ;  or  th^  "Ratio 
ietwatntbojo  RfSatvloswiUalwatf  bo  tki  [attts^ 


(  fo  it  be  different  from  the  Plane  of  the  Asymp- 
totes HC  K)  in  which  Plane  draw  through  r  the 
niiddle  Point  in  H  Kzn  infinite  Perpendicular,  as 
M  N.  Then  on  any  PQint  of  it,  as  O,  as  a  Cen- 
tre, and  with  the  Radius  O  F,  defiriibe  the  Gr- 
de  F  M  N.  Then  dniw  through  the  Points  H 
and  K  two  Tangents  to  the  Circle ;  and  through 
ilicir  Points  of  Contaft  P,  E  draw  D  S.  E 
Mzalkl  ID  (he  given  Aflymptotes  C  H  and  C  K. 
Thefe  mil'  itecc  in  a  Point,  as5;  firom  which, 
as  from  a  Vertex,  if  you  dclcribe  a  Conick  Sur- 
face, whofe  Bafe  ihall  be  the  Circle  FMN^l 
'lay,  this  Comck  Surface  lhaU,  by  the  Inteifeaion 
of  the  Plane  HC  Gum  dw  Hypcibab-R<f  G ; 
.  which  was  ret^uiicd. 

For, 

* '  In  Tia  dear,  from  the  Property  of  the  Circle, 
That  tba  Choid  FG  isbiOeeled  in  the  Point  P,  by 
'the  Diameter  M  iV,  which  is  perpendicular  to  it. 

Wheietorc  fincc  P//=  PA'(  by  theConftruftion  ) 
F//iT)uA  be     G     and  G  if  =  FXj  andcon- 
•fcquently  GH»  HF^FK*  KG, 

2.  From  the  Circle  alfo  it  follows,  That  C  H* 

HFz^HD^y  and  FiCii  JCGsiCf' j  andcon- 
ftquentiy  HZ;  =  X"£ 

:5.  If  the  Tangents  HD  and  ^  £  are  produced, 
tin  they  meet  in  the  Point  D  ^l^ti'tSL  be  = 
BQ. 

Wherefore  D  Q  .E Q^:  :  HD  :  K E. 
Whence  it  will  Follow,  That  the  Line  D  E 
loining  the  twi»  Foints  of  ContaA,  it  parallel  to 
the  Line  HK;  and  the  Plane  S  D  Eto  the  Plane 
C  HK:  And  therefore  the  Line  U  £  is  the  Di* 
ledrix,  (hy  Def.  IX.)  And  as  it  cuts  the  Bafe  in 

two  Points,  theSeaioQ  F^G  wiUbcaaHno- 
bola,  by  Def,  X. 
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IfcBceywifee,  that  if  intfty  Conick  Scdion,  ox 
in  the  oppollte  Scdioits,  there  be  two  Right  lineti 


Drawing  rhro* the  praliels  SE,  M  and  SD^ 
A  By  two  Planes,  their  laterfedioo  with  tlic  Pkne  | 
of  ch«Ba^r,  w'll  Form  the  two  Riii,ht  I  inp'>  F  ntriy 
■  D  b  a  1  iud  m  the  G^iikk  Surface,  the  Sides  5  M m,  | 
S  Aay  SB  b:  And  their  common  Inter- 
fc£lion  will  be  the  l  ine  S  P  pj  which  meets  the 
Plane  of  the  Bale  ia  the  Point  being  the  Inter- 
fe&ian  of  the  two  Lines,  E  ni  and  D  a.  Thro' 
that  Point  p  then,  and  in  the  Plane  SMN^  dmw 
the  tfne  HK  parallel  toM  N.  and  in  the  Pkne 
SAPy  draw  J-'G  parallel  to 

1  hen  the  fimilar  Triangles  SF  M,  Sp  H^FN. 
SpKy  S  PA,SpF,SP  BySpG;  willgi«*de 
Proportions:  Thii  rl  r:  n  MP  N,  [}  HpK: 
SP'SP'::nAt'B,~(}FpG.  Alfo  the  f) 
MP  A,  U  APB::  n  Hp  K  {\FpgtBattKe 
Hatioof  thc  n  ///)  A  to  Q  FpG, is  compounded 
of  two  Ratio's  of  H  p  *p  KtO  tn  p  *  p 

w  p  *  pn  ;  or  hy  the  Property  of  tM  Qid^ 
a  p  *ph  10  Fp  *  pG. 

But  l-ecaufe  of  the  liroilar  Triangles,  Hp 
S  E  My  and  K  p     SEn  :]t  will  ht  Hpt  m  pti 
SEmEf  indpKy  pn-.-.S  E,  En. 

And  then  mahiplyingthe  Antecedents  and  Con 
i^qucnts  of  thofc  Rado'fy  Hp  npK,  mp.npm  i 
S E*  nt  E  *En. 

ft  may  be  proved  aUb  rrom  the  Simihritvof  die 
•  Triiii'.rles  F  p  (t,  S  D  a,  sni  C  p  by  S  Doz  ThU 
apnpb,  Fp*hG:iaD  »DbiSD*, 

Tn  evident  thacfbre,That  the  Ratb  of  PM  « 
P  W  to  A  P  *  PB,  ts  compounded  of  two  Ratio's 
of  S  tot>iE*nEy  and  of  <i  D  X  Z>i»  to  SD*  : 
Which  by  t!>e  Property  of  the  Circle  (  which  Fi- 
gure tVic  Bafe  of  the  Cone  makes)  will  rcmiiii  al- 
n-M-i  tlie  fame,  let  the  Lines  M  Ny  A  By  lie  how 
t  V  will,  becaufe  flic  Points  do  not  change; 
Wherefore  tlir  Rc  ^tmiJc is  almya  in  « 
^ivcn  Ratio,       k.  D.    '  ]  a 


a  third  Line,  ABy  which  is  aHb  terminated  with^ 
the  Seaion;  it  <KU  alwan  be  H  MtN  D  OOlt-* 
UAPB,  QAHB.        "  *•  • 

PROP.  X 

If  thTt,'  a^ry  f.ihn,  ai  A,  of  3  Parabola  or  Hfptr^ 
boh  M  A  N»  a  Right  Line,  at  AB  bt^ramt 
paralblt9ti0  SUteflirQm  SD;  {  that  is 
b^inc  JrcTVfi  in  the  r.iraboia  tbro'  tbt  Point  D* 
wbert  the  Dtrecirtx  (ouabti  tbt  Baft ;  4i$id  in  tli 
Hjptrbda  tbro  oneof  tbetwo  hmtrwhfrv  tie 
VireBrix  cuts  tbt  Baft):  And  fuppofs  tbro'  any 
Pointy  as  P,  in  tbat  Line  A  B,  a  Bigbt  Lma 

lAH  bt  drawm  parallel  to  the  Lines  Eygiomim 

Fofithv,  /nd  terminated  h  tbat  SeSrony  or  the 
opjjoftte  SfBson :  Suppofe  alfo  anotlm-  Sight 
lAmty  F  G,  iramn  paraM to  the  Line  D  t^tif 
SeBion  of  the  Planf  SAB  witA  ^ 
the  Bafe,  and  terminated  ay  (be  Sides  S  t,  S  Dt 
Then,  J  fay,  the  Ratio  *f  the  TUaat^le  F  P  » 
P  G,  «r  F  P  G  w  pwn.  i.  e.  it  vnS  he  ahrayt 
the  fame,  xebtrwr  the  ffikiti  P  be  lakeniu  the 


uiyiti^cu  by  VjOOQle 


CON 


CON 


p  B  MO  N  ST  RAT  1  OH. 

Thro"  the  pantile!  S  My,  fupp^O:  a  Plane 
|o  be  dnwn.  that  wiU  form  with  the  B«fe  die 
Cao^  the  IUg)itiiiiB£i»M^  i»  tilt  Coi^KkSiw- 
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Eice,  the  Sides  SMm^  SNn,  and  in  the  Plane 
5  D  <i ;  the  Line  SPpy  tfhidi  meets  the  Bale  in 
the  Point  F,  where  the  Lines  £Af>  D^,  inteiieQ 
each  other.  Then  thro' that,  in  the  Phne  SMNy 
I  draw  the  Line  HK  parallel  to  MN. 

Thir  hfint;  fiippos'd,  the  Similar  Triangles 
5PM,  S  p  H,  SPN,  SPK,SFE,  Spa,  SPG, 
SPD  \  lil  give  OS  thcfc  Propofition*. 

0  MPN,  \]  HpK-.  iSP'Sp* ::  Q  FPG, 

BapDi  or  (  by  the  Property  of  the  Grde  ) 
mpn. 

Alio  the  D  MPNi  FPG',1  Hpk,  mpn. 
BardwIUimoF  0  Hpkt»i^  [\  mp  n,  i% 

compnnndcd  of  the  two  Ratio's  of  Hp  to  ptn, 
aiidof  pk  to  pn:  That  is,  (  becaufe  of  the  Si- 
nuhr Triangles,  Hp  »/, SEm,ind  Kp%SEf/J 
of  the  two  Ratio  I  of  5  £  to  Em,  and  of  5  £ 
to  £«;  and  confequently  Hp  K^mpn,  or  MPN, 
FPG  :  :  SE'  0  m  En. 

And  then,  becaufe  tiic  Point  F  vayIcs  not  in 
Trhat Place  focvei  the  Point  phc  taken  ;  and  fince 
adi  the  £  w  If  are  eqiul,  by  the  Property  of  the 
Circle;  it  will  follow,  that  the  Refiangle  M  P  N 
nmft  be  to  Q  FPG  in  a  given  Ratio,  j^.  h.D. 


CONSBCtAt^T, 

Hence  lii  evident,  that  if  chro'  any  Point,  as  A 
^f*n  Hyperbola  or  Parabolij  MAN,  if  in  the 
Mtti^  «  Oiimcter,  as  ^B,-  oi  m  tiie  former,  a 


Parallel  to  one  o*^  the  Anytnptotcs,  as  /^i/,  he 
diawn,  and  that  thro'  any  two  Points,  a  t  O  in 
thM  Due  AB,  two  Ftacellels,  Af  iV,  Or  Z 
drawn  and  tcrmmitcd  t-y  ^1  u  Sefiion,  or  by 'the 
oppofite  Settlors    u  will  always  be  H  AfPv 
{]0  6r  '.  t  AP,  A  Q,  UM^«, 
For  dia%ving  ihe  Plane  S  AB,  forming  by  its 
uuerfedion  with  the  Coiiick  Sur&ce,  the  two 
Sides  5P,  Sa:  of  which,  the  Side  S D,  (if  the 
Seaion  be  »  Parabola)  (ofles  thro' the  Point  D 
where  the  Dbreftrix  teaches  the  Bafej  and  if «  be 
an  llypcibola,  thio'  one  of  the  two  Points  when 
It  cuts  k :  And  drawing  alfo,  in  the  Plane  SDa 
through  the  Points  P,  ^,  the  Righr  Lines  f 
Tr,  parallel  xoH  a  :Ta  plain,  in  the  precedent 
Propofition.  that  \}  M  P      F  P  G  x  :0  Q  R. 
andthenaltcmiely,  f)  AfPAT  Ouv 

equal  to  oac  another  j  becaufe  the  Lines  D 
art  piralJel:  And  moreover,  Q  WAT,  OCR* 

:  :  Ff,  TQ_,  r  :  AP,  A^;hj  reafn.  ,  ^rhc 
Similar  Trumgies,  APF^  and  A  &T.  VV iicrcFore 

n  Af?iv;aHiftben>  QOi&tsAP,  a  a 

&  Dm  • 

After  this,  the  Noble  Author,  becaufe  a  C^/Xs. 
dtr  Un  Solid  left  compoonded  than  a  Cone :  for  it 
hath  iH  its  Sidet  pnallel  one  to  another,  uiiicad  of 
their  tcrminaTiiig  in  a  Point,  as  they  do  in  the 
Cons  i  thinks  £t  to  oonlider  the  Efi^f^  as  a  Cy 
UrnHd^SeSiont  and  fVom  chenoe  drawnftrates  tl>e 
Propertip;  of  its  Diameters,  M  a|lb  thoA  of  the 
Paraboia  and  JJifgrlfoIa.  i 

In  oricr  to  «AKi^  he  preniftf  tlMft  Diin&fiiii. 


.  .  ;  .  Of 
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'  XVII.  If  an  Infinite  Ri«ht  Line,  as  S  z,  which 
b  witkcnt  the  Wane  oFthe  Ciide  VXT,  be  moved 
wiih  one  of  its  Poiini  Jf,,  ()iiiie  lognd  theCiicum  - 


HtWOt  of  that  Circle,  and  keeps  always  parallel 
to  it  felf,  til!  it  come  again  to  liie  Mace  or  Foint 
whence  it  fei  out ;  then  the  Convex  Snrface^  de- 
(ciibcd  I  y  tlic  Motion  of  chat  Line,  Iscalled  a 

Undnck  Snrface. 

XVllI.  The  Oefciibcnt  Line  SZy\n  any  kind 
I'olition  of  its  Motion  round  the Cucmniefencc 
of  the  Diitgenc  Ciicle,  U  alwajf  calkd  the  5lr 

•  XIX.  The  dVtde  VXT^  M       the  dafe, 

4iX,  The  InSiute  Line  CO,  drawn  from  die 
Gentiie  of  H>ie  Baft     and  paiallel  to  the  Sides,  is 

kxT.  «rhe  Infinite  Solid,  comprehended  ander 
the  I'afc  rtr^  and  the  Cgtimbick  Smfaee,  h 

called  a  Cylindsr. 

XXII.  if  the  Cylinderhe  ent  by  a  Plane,  neither 
parsilM  to  its  Sides,  lior  to  the  Plane X)f  the  Barfc, 
the  Curve  Line  A  M  B  N,  formrd  by  the  Inter- 
ftfiion  of  that  Phuie  with  the  Qflsndrick  Smrface^ 
IS  called  a  CyBmlriA  SOkn. 

PROP.  XL 

If  a  Cylinder     cut  by  a  Plane,  ( fte  Fig.  147.)  oi 
u  X  V,  parallel  to  the  Plane  of  itt  Bafa  V  X  Y  ; 
tlieS'.Hirm  II  X  y,  /haU  be  a  CircUy  vfhafe  Centre 
/hil/be  ih  P.rnt  c,  -afhere  that  plane  tnterfeiis 
4be  Avis ;  atul  tH  Ra,Uui pjU be  the  Right  Une 


bBMO'NSTR  ATiO 

For  hairing  drawn  through  any  Point  x,  oF  the 
Scftioii  u  X  y,  a  Si3e,  as  ,*  of  the  CjUndrick 
Surface  that  lhall  be  parallel  tor  the  Axis  Cc;  (by 
Def.  20.  J  wherefore  a  Plaiic  may  be  made  to  pali 
throu^  tbefe  two  lin^s,  which  byita  Inter  edion 
with  nie  two  parallel  Planes  C  V  XT;  and  c  •  x  « 
will  form  thi  two  Riglu  I.inr;,  Cx  and  CXVUU' 
lei  to  one  arxither  j  and  whici^aifi)  tni^  be  equal 
to  one  another,  bratufethey  are  terminated  by  the 
two  parallel  and  equal  Lines,  Cc  and  Xx. 

But  as  this  muft  always  be  the  in  wbaC 
Po.nr  foever  of  the  Sedion  »  »jr,  4r  be  taken:  1c 
will  follow,  that  the  Lines  cx,  drawn  from  the 
Point  c,  to  all  the  Points  of  the  Section 
are  equal  to  all  the  Ratbi,  C  X,  of  the  Baft;  (f. ».) 
the  Seflion  u  x  yy  rauft  be  the  Circumference  of  a 
Circle,  whole  Centre  is  c,  where  the  Plane  uxy 
cuts  the  Axis  of*  the  Cylinder,  and  its  Rudius  is 
cx,  a  LineszCJT,  the  XA&tf  of  the  BaA, 

p  R  a  P.  xn. 

Every  EXp/i*  imff  ht-cnfldtni  at  . a  ddminek 
SeShm.  ^ 

Hs^vine  in  the  Bafc  of  any  Cone,  where  an 
EDipfis  is Toimed,  drawn  the  Diameter  a  «which 
lhau  be  ac  RigltatAiigJei  in  Che  Foint  i)  with  ilie 

•   » .  -  •• 
""  » 


DireSrix  D  E:  Let  there  be  drawn  alfo  in  thft 
Comck  Surface,  the  Sides  S  a,  S  b,  meeting  the 
Plane  of  the  Elliplir  inthe  Poin^Xttii^,  and 

dravv  alf)  in  the  parallel  Plant*  .<<ilIl>»SD B 
'the  Right  Lines  AB,  S  D» 

Then  taking  D  F,  a.  mean  proportional  between 
aD  and  D  b;  and  drawing  to  S  F,  the  rarallcls 
A  B  //:  Let  a  Oicic  be  dcfcribed  on  the 
Plane  of  the  Bafe,  whofe  Radius  (hall  be  G  ff; 
and  on  rhar  Circle  let  3  Cylindrick  Suilaoe  be 
formed,  whofc  Sides  lhaJi  he  AGy  B  H.  ' , 

This  don^  t  &y,  that  if  through  any  Point,  as 
?,  in  the  Line  AB^  you  dnar  a  hualki  to  tlie 

r»5rtx 
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reBrix  D  £>  wBeh'  lhall  cnt  the  ComdkSor&ce 
in  M,  and  the  Cylindrick  in  O. 

TboieTwo  PoiniB,MaodO,.wiU  be  co-incideot. 

For  mtVing  a  Pitne  to  pA  thio'  chat  Ptadlel 

P  M,  whicli  lhall  be  itfclf  paralJel  to  the  Plane  ot 
the  Tw«  Safes,  both  of  the  Cone  and  Cylinder; 
it  will  fbrm,  by  ita  lmeifefli»n  of  die  Conick  Sur 

face,  the  Qrcle  K  M  L,  (  by  Prop.  2.)  whofe  Ceji- 
trc  will  be  tlie  common  Scilion  of  that  Plane, 
ivtdl ^  AnsoF  theCoite  ;  and  in  the  Cylindrick 
Smtiice,  another  Circle,  Q_M  R,Ci>y  the  Precedent  J 
whofe  Centre  will  be  the  common  Scflion  of  the 
fimc  VliiK  Sab  Ct-y  Drf.  6.  )  pillcs  thro' the  Axis 
of  the  Cone  ;  and  the  Plane  A  G  H  6,  Cwbicfa  is 
co-iiiddcnt  with  the  Plane  Sab  )  paUes  thro'tbe 
Cylinder,  Cby  Def.  2o)andconfe(itiently  the  Lines 
J< L and  (iRi  which  an  the.  comoaoa Sedions 
of  thofe  Two  Planes,  with  the  Plane  panOel  to 
the  Bafe,  anJ  wiiirh  pafTes  thro'  the  Line  P  O,  or 
P  M»  will  be  the  Diameter  of  the  Two  Qrdesj 
andthac  LtnePO  M,  (halTbc  Nonnal  to  thofe 
Dumctcrs,  bccaufc  'tis  parallel  toD  E,  which  Tby 
the  Conftru£lion  J  is  Normal  to  a  j>,  and  alio  to 
G  H,  which  niafl  be  coincident  with  a  h,  to 
whiL-h  «^hc  Diameters  ^TL  an  J  ^f,  (whii  alio 
muft  be  comcidait)  are  parallel. 

Moreover,  the  Lines  A  By  S  Dy  being  formed 
by  the  InterfciHon  of  the  fame  Phne,  Sahy  with 
^wo  otliers  -.vhich  are  paxallcL  (and  with  the  Plane 
£,  and  that  <^  die  JEUipfis)  maft  bf  pacaOel  co 
one  another. 

.    Which  being  well  onderAood,  it  will  follow : 

1.  That  in  the  Cone,  becau!c  of  the  Circle 
K.MUjoamiH  have  FM=z  Q  L,  and 
bcQwift  or  the  Snilar  Trianstes  AFK^  SD  a, 
and  PB  Lt  SDhiJoa  will  have  thofe  Proper 
liMit:  ^ J»,  FK'.tS  Dya  D.  and  ?5,  PL  :  : 
Sl>t  D  h :  whence  it  wiU  foIloMr,  AP  »  FB, 
KPy.PL  (orPW)  ■:  SD'  aD  *  Db. 

2,  In  thetCylinder,bccaufe  of  the  Circle  00  X, 
FO>  SB  0  QPJft  *nA  from  the  Similar  Tri- 
angles, APQ^,  SD  F,  and  FB  R,  SDF;  thefe 
Proportions  will  arifc,  A  F,  ^P,  :  :  J?  D,  Z)  F, 
and  PB,  PRy  :  :  S  D,  D  F:  WheiK«  it  will  fol- 
low, that  AF,  PB,  Q,P  «  Q^R  (or  POM  :  : 
S  D\  D  P,  (or  D  «  D  b\  Wherefore,  FM' 
TizPO^  i  and  therefore  M?=  POy  and  oonfe- 
floently  the,  Poittts  M  and  O  will  be  ooincident: 
And  becanle  tUs  vnS  ahvam  be  the  Cafe  in  whar 
Part  foever  of  the  Line  A  B^  the  Point  P  be  taken  j 
it  will  follow,  that  the  Plane  of  the  tilipfis  meets 
or  cnti  the  Omickand  CyKndridt  Sii&ces  if;  the 
lame  Points ;  and  therefore  the  EllipHs  may  al> 
*ays  be  comfidered  as  a  Cylindiick  Scdioo. . 


PROP-  XllL 


They  call  that  Paint  the  Cr«rr«  of  the  tUip,is. 
I.  Let  A  B  be  any  Diameter  whatibcvcr.- 
let  C  be  the  Poiiu  witexe  the  Plane  of  t4e  i^ujtli 


»  AH  the  Diatnelers  of  the  Ellipfis  pa  ft  tbro'  one  only 
Point :  \V!)icb  is  that  xtbere  the  Phne  of  tbj 

'  • ;  BSipfis  cutt  or  htterfsSt  tbs  Axri  of  the  CyhndfTy 
and  do  there  bife^  one  omtber  ;  Andconosrfeljy 
all  Rigbr  Lmst-pajftnl;  rt#»*  not  Pointy  and  ter- 
minatf..  I  at  each  End  h  the  EUip/isy  are  biteBeJ  m 
that  Frntt^  and  ar^  alio  Diamstgrs  of  the  Bltpy 


interftOs  die  Alls    the  (^Hnder.,  If  you  draw 

the  Lines  A  a,  B  parallel  to  the  Ans  Cc,  *tis 
plain  (by  Def.  20,)  that  they  will  be  the  Sides  of 
die  GyliikbicV  Saifiict ;  and  that  the  two  Planes, 
PAoy  G  Bbf  pafUng  thro'  thofe  Lines,  and  thro* 
the  Tangents  A  BG^  (which  according  to  the 
Definition  of  theDiaroitftefjwiUbepualleltoonv 
another)  muft  be  parallel,  and  rauft  touch  the  Cy- 
lindrick Surface  in  the  Sides  Aa^  B  b.    From  . 

hence  it  follows,  that  thofe  two  Planes  will 
form  in  the  Plane  of  the  Bafe,  the  two  Lines  af^ 
bgy  parallel  to  each  other,  and  Tangents  to  the 
Bafe  in  the  Points  m^k}  wbatlSbtSmtAa,  B>» 
inteiiedi  it.  * 

Now  fitom  the  Elements  of  Geometry 'sis  plain, 
that  the  Line  a  whidi  conneSs  the  Points  of  the 
Contaa  of  the  two  pamlklTangieoCij  eifi,  bi, 
in  any  Circle,  muft  rad  thro'  CenCwc;  Whet«- 
fore  the  Plane  Aab  B  will  pafs  *iro"  the  Axis  of 
the  Cyhndrick;  and  the  Line  AB,  whyihiathe 
Inreffiftionof  the  Plane  widi  that  of  die  Elltpfis, 
muft  pafs  thro' the  Point  C,  whftt  that  Alia  Wr^ 
cerfcfts  the  Plane  of  the  EUipfigi^ 

Again,  by  reafon  of  the  Parallels  AiyCc^B 
'tis  pliin,  that  the  Diameter  of  the  EtUplis  A0t' 
is  divided  into  two  cijital  Parts,  or  bife^led  in  C;* 
becaufc  the  Diameter  of  rSt  Circle  of  the£|&  ab, 
is.bifeacd  in  Its  CknQe  |,  l«)Mdftw«|  W  fitft 
thing  to  be  prov'd. 

2.  Ifthro' the  Extremities  of  any  Line,  is  AB^ 
palfiM'  chroT  C  wheie  the  Plane  of  the  £llip(Is 
cuts  tlie'Aris  Cecfa.  Cylinder,  you  draw  the  Aa^ 
B  parallel  to  that  Axis,  tis  plainj ^from  Dtf/i 
17.J  that  they  will  be.the  Sides  of  thaiC|flindn| 
andthitthtf  Pime  i^aftV,  ao(i|i|  throtisAxia, 
Whence  you  fee,  that  the  Line  Jv,  which  is  the 
common  Section  of  the  Plane,  and  of  the  Plane  of 
the  Ba'e,  p^thro'ctMGmtieaf  dwBafe;  and 
ilfo  that  it  is  cat  into  two  eqtial  VWip  the  LuM 
A  B  mull  alfo  be  bifcfled  in  C. 

Again,  the"  Tangents  a  f,  bgj  which  pafidixo* 
the  Extremities  of  the  Diameter  a  &,  being  paral- 
lel; the  Tangent  Vlina  f  a  A,  c  b  B,  muft  be 
parallel  allb^  and  will  form  in  the  Plane  of  the 
Ulipfis  two  parallel  Lines,  ACy  BG^  which  lhall 
be  Tanfeais  to  that  Carve  in  the  excmae  Pwetf 


uiyiii^ou  by  GoOglc 


CON 


CON 


oF  the  liiw  ABi  wherefoie  that  line  will 
beaDumeter. 
Whiehmutlw  Second  Pbint  to  be  piof^d. 

CakSBCTAKT, 

Hf  nee  'tis  evident,  that  thioo]^  any  oi«  Poiiii 

tliven  in  the  Plane  of  an  Ellipfis  dift'crcnt  from  its 
Ctat^  thfie  can  one  qaly  Diamccei  be  diawo: 

***     PROP.  XiV. 

Et"-ry  Oulinate  MPN  (Set  Fig.  1 49.)  of  an 
ttliplit  isbiieBed  m  the  ^tnt  P,  bj  the  Dtaiui- 
tw  A  B/tfJft/  temirfy. 

If  a  Right  Line,  as  MfN.  terminated  within 
an  hllipfis,  and  trot  pafiing  thro'  its  Centre  C,  is 
b  fc£lcd  in  the  Point  by  a  Dtamctcr,  as  ABt}t 
lhall  be  tiuc  Ordinate  on  each  Side  of  tfatt  I>i«- 
ineter. 

Having  drawn  thro"  the  Points  Ay  5,  Af,  A',  the 
Sides  Aa^Bb,  M»h  ^  *h  parallel  to  €e»ihe 
A^ii  oF  the  Cylinder,  and  interfcfting  the  Plane 
of  the  Bafe  m  the  Poifits  <i,  ^,  w, « 5  the  Line  Fp, 
which  n  the  comidoii  Intcncdion  of  tlie  two 
Planes  Aab  Bi  M  m  n  .V,  will  be  parallel  ro  tiic 
Silica  <f  tbc  Cyiindci  j  bccaufc  all  thole  hkl«  are 
]MialId  to  one  another.  The  Plane  Aab  Bzlb 
inuft  pafs  thro' Cc  the  Axis  rf  tlic  Cyhndcr,  be^- 
cauie  the  Diameter  AB  pii"  ^ii"^  ^^i"-  Point 
.  where  that  Axis  inteifi^sihe  Plane  of  the  FUipfis, 
and  confequeritly  ir  will  form  ill  the  PJene  of  the 
Bafe  9  Liitc,  as  a  b,  which  will  yaA  through  the 
Genue^i**  vdk<<»«iilbeaDniafCer> 

Tbi*  being  fuppoled : 

1.  Bcciufe  b«  tile  Hrootbefia  tb^  Luie  M  PN 
u  an  entire  Onunate  to  me  f)umictier  A  B,  it  will 
be  parallel  to  the  Taneents  AF^  B  G,  which  pafs 
thfo'tbeEiMlsof  tliat  Diametci ;  and  conlequent- 
ly  tlie  Tangent.^jaifti,  F  Aa,  G  5  ^,  will  be  pa- 
rallel'tr>t|ie  I'iane  M  wnN;  wherefore  the  three 
4ine?,  fornved  by  tiiofc  three  PUues,  by  thdr  In- 
leilkition  with  the  Plane  of  the  Cafe,  as  «^ 
andfwn,  mult  ^  be  parallel;  and  conrcrjuently 
the  htiic  tN  n  wilt  Pc  Normal  to  the  Diamtiej  a  by 
aBi|lheTe^nre  will  be  bifcaed  by  it  iji  the  Point  p  • 
nvhdrcfore,  bccaufc  of  the  Parallels  Af«,  Pp^Nn, 
it  wijfc^ow,  ibac  jh»  Line  MN  muft  alfo  be 
iifeOftiath^oinc?. 

2.  AncTtlicn,  as  to  the  Convcrfc,  «  fou  draw 
in  the  Plane  of  the  EIUpfi»,  two  Tangents, 
AFyBGy  (Gw.4.  Prop.  S  )  !  i^^lW  to  A/A^, 
and  then  frona  the  Points  ot  the  ContaS,  the  Dia- 
meter Tis  plain,  (fiom  i^,  14.)  that 
from  die  11 [  Line  MN-,  will  he  an  entire  Ordi- 
1^19  to  that  Di|£ctci,  and  con&quentijr  will  be 
idfeaed  m  F  byiffat  Duuncter. 

liut  as  there  can  hot  one  Diameter ,be  drawn 
sHuo"  i*,  (by  the  Pr^^edcnt)  it  will  follow,  That  if 
«  Lipc,  as  M  A^,.  terroiuated  within  any  EUipie, 
and  jioc  pafling  thrq'. its  Centre,  be  birt<^ed  w 
by  a  Diameter  it  lhattbe  a  tfus  ctimc  Ordi 
mm  ta  i^Viik9im>r:  .  i;- 


(See  Fig.  149. J  efhi  of  thcwy  <U  DF)  ha 
pawaUdto  tbe  Tangnat  A  P,  BG«  «AkA  fa^M 

1  fay,  that  the  0unKteT  A»i  fhnii  be  panM 
to  the  Tangenn  whidi  plft  iWttelMCicftkki 
ot  tbeDiMKtcf 

Ntftej  ludiitCal^die^DSamcier  if  $fid  VS, 
are  ctlka  Curate  one  h  motl^. 

Having  dnwil  tfifo*  the  Mtltt  A,     A  f>  tbe 

Sides  Aa.BbDJ,  .ir.J  E  of  the  Cylinder, 
whxh  cuts  the  rlaoe  of  the  Bafe  in  the  Points 

d,  e:  The  PKiies.  AabB.Vde  E,  will  pafi 
thro'  the  Axis  of  the  Cylinder,  becaufc  the  Lines 
A  B  and  D  S  arc  Diameters  ol  the  Elltpfit;  and 
ifequently  they  tvffl  form  in  the  VhrK  or  the  Baft', 


can: 


1 

1 


the  two  Dumetcrs  d  &,  de.  But  the  Tangent 
Phiiie  FAa^  being  parallel  to  the  Plauie  D  d  eE^ 
will  form  in  the  Plane  of  the  Bafc  a  Tangent,  as 
a  patall  1  to  the  Dii meter  li  e  ;  wliicli  DiaiM- 
tcr  alio  will  be  Normal  to  tlie  Diaiaetci  a  b. 

li  then,  thro'  one  of  the  Extremities  of  the 
Diameter  i  you  dnw  a  Tangent  to  the  Circle 
as  dh^  tliat  will  be  parallel  to  abt  and  the  Phuie 
A  i  Z>,  to  the  Plane  Aab  B.  Wherefore  tlie 
comn^on  Scions  of  thofe  two  Planes,  with  the 
Phine  of  tbedtijpiis,  i.e.  tlie  Tangent  D  Hi  and 
the  Diatnecer  ji9»  ^  be.  ptoll^  qne  to 
anothcT. 

lYk  firae  thing  may  be  proved  «ndin«n4  to 

the  Taji^ciu  th^t  palics  thlQ*  (bft  odM  1^  JE^  pt 
of  thi^  t)iametct  I>i:;  *  / 

COlfSBCTAIti^SL 

I.  From  hence  ti^  plain,  that  if  there  be  two 
Conjugate  Diameters  in  an  EUipfis,  *s  AB^VBi 
the  two  Hanes  which  pafs  thro  thole  tUameters, 
and  thro'  the  Aiis  oF  the  Cylinder,  will  fbrai  in 

the  Plane  of  rlii:  Baft  two  Diameters,    ft,  li^ 

which  ibaji  be  NofflUl  one  to  another, 

•  -  I    >•  .... 

II.  It  follows  alfo  from  thi=  Prcpofitiorij  fliit  if 
thro'  any  Point,  as  1*,  of  a  Diameter,  ia  AB%  Vi 
an  Ellipfis,  you  draw  an  entice  Onlinatt^  is  MtW^ 
that  lhall  be  parallel  to  the  Conjugate  Diameter 
D  E  J  ajid  you  wiU  have  (by  ConlfaJProp.9.)  thefe 
Propofuions ;  MP  *  PN^  Cot  FM')t  DCn  CB, 
Cot  CD)::  xPB.  AC*  C  B,  Cot  A  J^nd 
that  will  give  us  ?Af'   A  P   Ptt  :  :  1>C*  AC* 

DC'  AC  ^ 

.  :  (orDfc  ')  —  for  AB  )  :  That  is, the 

4  4 
Square  of  any  Semi-Otdmate  to  t,hc  Diatnetei, 

that  i^  JItf  P  IS  to  the  Refbngle  AP%  under  the 
Parts  of  tliat  Dumetcr :  :  a:>  the  Squaie  of  the 
Conjugate  .Diamcta  2)2^  i&  to  the  Square  o£  th« 
Diameter  ^B, 


PRO  Fi 
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PROP.  XVI. 

If  thro'  «9  PuHtt  «  M  m  tfw  BRfifu  A  M  B,  <mi 

Tan^er€  ¥MG  be  draxvn,  xchtch  in  the  Pointi 
Q  K  JhsM  mter/ea  am  tm  paraUil7MK9Mts^  at 
A    BG;       F 11,  liQtt  A  P,  B  Q. 

For,  dmwing  thro'  the  Points  of  Contaa,  /i^ 
the  Sides  A     Bh,  Mm^  ditht  Cylinder ; 
•nilikro'  thcfe  <;idcs,  and  the  Tangents  y^F,  B  G, 
F     drawing  tiie  Planes  FAa^GB    FM  m. 


2f5  ^  ""o-  J" that  F>;  G*i  th« oomiaon 
Mhoos  of  the  fiift  two  lIuMa  with  the  thiid, 

muft  be  both  parallel  one  to  another,  and  to  the 
Sides  of  the  Cylinder.  For  the  two  Planes,  F  Mm 
FA  tf,  paffing  thro'  the  Sides  Afm,  A  which 
IK  paiallel,  will  have  their  common  Seflion  F /, 
puaHel  ID  thofeSidaj  and  for  the  fame  Reafon 
G  fl,  the ooomum  SeAion  of  the  two  Planes  GBb 
■ndGAf     will  be  parallel  to  the  Sides  B  b,  Mm. 
Mjwofer,  Ae  Line       *  r,  which  &oni  the  pa- 
MDel  Tangent  Planes  Fa,  GBb,  withthttof  the 
Bafe  being  paraJki  :  The  Pkita  fm,  mo,  of  the 
fliud  Tangent  fermed  in  the  Plane  of  the  Bafc 
tf  the  third  Tangent  Plane  FiWw,  or  G  Mm\ 
■ttft  be  (by  the  property  of  the  Circle)  rarallcl 
tetheTancents^i/;       vid.fmi^nmfa,  and 
«r  e  parallel  ob.  ^        i  i 

Which  being  fuppofcd,  by  realbn  of  the  Rieht 
Lines  A  a,  Ff,  Mm^G  e,  BbyUiiA  F,  B  B, 
and  af,boy  which  are  ic^peaivdy  MiaUd  toone 
another ,  you  will  have, 

Vlitm  Cm  D* 

CO^rSBCTAkiBS, 

I.  If  AlO*  the  Pbitits  of  Contaa  A,  B,  of  the 
»  Tangents  ^  F,     G,  a  Diameter,  as 

A  B  be  uawn,  which  fliall  intcrfcil  in  the  Point 
T,  taotlier'ftngent,  as  FMG  ;  and  if  an  Ordi- 
nate,  as  M  P,  be  drawn  to  that  Diameter  •  'tis 
lAun,  that^P,  Pfl:..FiM,iWG::^F,  BG:: 

>--^7,  (or 

yol  IL 


•  f 

;J!:«  ,r**^**-^™*.?'^  following  manner  of  dflKwr 
534?  the  Point     m  an  EUiplia,  a  Tanjenr,  as 
•  Diameter  A  Bis  yiven. 

with  the  Pofition  of  its  Ordinatcs.  *  * 

From  oncof  the  Ends  B,  of  Uic  Diameter  ABa 
to  give  a  Point  M,  let  the  Right  LineBAf  be 
diawn:  And  then  having  drawn  the  Ordinate 
M  f  to  theaameter  A  B,  and  taken  ni  that  Dia- 
meter toxvards  the  Point  P,  a  Part,  as  P  Hzs  f  A 
draw     iT  wralielto  PM,  which  Ihall  inrerfed 
I    c  J  *r  **  -^5  *ro'  whidi  Poinr,  and  tlie 
other  End  df  the  Diameter  A,  drawing  A  K\  and 
then  iW  T  parallel  to  it ;  tfaac  Line  M  T  ihali  be 
the  parallel  required. 

For  on  account  of  the  Parallels  M  P,  H  K  and- 

I  lay,  the  Diameter /?,  pading  thro' the  Point 
r,  the  middle  of  the  Line  M  joining  thole 
ttvo  Tansents  in  their  Points  of  Contaa  •  lhall 
patoalfo thro'  T,  their  Point  of  Interfcftion. 
For,  PAT  is  an  Ordinate  to  the  Diameter  A  B% 
'  fM-y  and  <ionlequent]y  the  (  hfCott^.y 

TailpiittAfTyArT,  mud  fo  meet  or  intcrfeit  the 
DiaBeccr  in  «  Point,  as  T j  tliat  PB  —AP^  tB 
'  *    %  BT^  that  is^  in  the  ftne  FWni< 

IV.  V  t»die  fcint rfContaft,  Af,  AT,  oF  tWrt 
laiwenti  ta  the  EHipfis,  a  Right  Line,  n  MN 
be  drawn,  and  that  it  have  a  third  Taiwenr,  as 
FAL  parallel »  ftt  I  fty,  that  FA,  A L,  the 

Farrs  ot  that  third  Tangent  taken  between  itt 
Points  of  Conua  Ai  and  the  twofbroiec  Tan. 
gents  will  be  equal  one  to  another. 

For,  driwino  thro'  the  Points  oFConta£l  /f,  rlie 
Diameter  A  B:  Tu  plain,  the  Line  M  N  Will  b« 
tn  entire  Otdinate  to  that  Dwmtter,  becanft  itia 
parallel  to  the  vertical  Tangent  F  L ;  and  there- 
fore alio  it  muft  be  bifeflcd  in  P  and  (  by  ar.a.) 
will  pfs  thro"  T,  the  Point  of  Inrcrfe<aion  of  the 
two  Tangents  MF^NL;  or  wi^l  be  parallel  to 
them  (by  Prop„  15.)  when  the  Line  MN  ix  % 
Diameter. 

But  "tis  plain  in  both  Cales,  that  FL  will  be  hi- 
feOed  in  Ay  by  the  Diameter  A^ ;  bccaufe  M  iV 
is  fo  bifeaed  in  the  P^c     by  the 
metez.  ^1. 


Of  the  Parabola  and  Hyperbola,  pfticultJfy, 

PROP.  XVH. 

In  the  Panbola,  etfery  entire  Ordinate  (at  MP  Nf) 
to  a  Diameter^  as  A.  By  u  bifeiied  by  ^  rii* 
nuttrmtieFoimff  andyiicesttii. 
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CON 


Vfyr  having  made  an  F  Hip  tick  PI^  which  ftiaU 
(aU  thio'  tbc  Upe  M  A,  ciuc  will  toxia  with  the 


Tangent  Plane  5  D  poraDel  to  the  paiaboUc): 
Plane,  a  Tanwit,  it:  D  EpaialldtoMAf. 

Again,  the  Pianc  ^  A  F,  drawn  thro' S  the  Ver- 
tex of  the  Cone,  and  thro'  the  Tangent  A  F,  whidi 
pafles  thro*  A,  the  Vertex  of  the  Diameter  4By 
will  form  in  the  ElHptick  Plane,  a  Tai^en^  as 
fa;  and  the  Line  D  a  ;  inilv,  the  Points  of  Con- 
naof  the  two  Taiigcnts  wiU  |i^thro' 

4i»  PoiiieF,  bcciofe  the  Dlwmr  ^  S  ii  puilM 
to  tli«  Taatttt  Side  5  i>. 

HmfitppoTed, 

Bccaufe  by  the  Hypothefis  A  f  and  N,  are 
pandlel,  r  f'^^  Def.  14.  ^  iftria  foDow,  that  the 
Tangent  a  /",  which  is  the  common  Seflion  of  two 
Planes  pafiing  thro*  thofe  Lintf ,  will  be  parallel  to 
M.  iV,  and  confequently  to  D  E.  WhejKe  it  ap- 
pean,  that  the  Line  D  a  (hj  Drf,  i:}.  J  joining 
the  Points  of  ContaS  of  the  two jpaTalkl  Tangentt 
D  Ej  a  ff  is  a  Diameter  of  tlie  EHipfis:  and  alio 
that  the  Line  MNf  which  is  paTallel  to  thofe 
Tangents,  aadtenoimtedbf  the  EUipfis,  flnUbe 
C^llnp,  14.  J  bifiael  ia'cfac  BointP.  - 

The  Cmvtrft  wiR  thni^pear. 

'  Draw  in  the  Paraholick  Plane,  the  Tangent 
y4  F  r  by  Cor,  4.  of  ?rop,  5. )  paralle]  to  the  Line 
,  and  thro*  the  Point  and  Contaf*  <  1  Oia- 
metcr,  as  A  By  the  Line  M  N  will  be  aji  Ordinate 
Tightly  apply'd  C  by  Dtfi  14.^  Ittd  OQnleqiMift^ 
muft  be  bifeaed  in  P. 

And  becauie  there  is  but  one  only  Diameter  that 
can  pafs-  thro'  that  middle  Point?,  A  B  mad  be 
it»  (  h;  D^- 15.^  Mid  in  the  &Uoniiig  CocoUary. 

CONSBCr  AILT, 

Hence  'tis  eindeiif^  Aat  if  duo*  wiy  two  Foints 

P,  of  a  Diameter  two  entire  Ordinatcs, 
MP  O  Q^Ry  be  drawn  ;  you  will  always  have 
ti.i^:  I'roportion:  ("by  Confe'ci.  Prop  X.  J  That 
-  ?  A",  or  FM'.  O  j^.''^.^  ("''rO  ^»  J 
::  A  A Qj  that  is,  the  Square  of  any  two  Or- 
dtnates,  as  Af  F,  O  O,  to  any  Diameter,  as 
A  Bf  are  always  as  the  Abciffk  or  ioteroeptcd  Parts 
of  that  Diameter,  AP,  A  jQ^ 


PROP.  XVIII.  • 

C  Sse  Tig.  2:5.) 

If  tbro  M  em  P^mt  in  a  Parah(4ai  jrop  draw  an 
On^ttateMVy  to^aivf  Diameter  and  alfa 
a  Torment  M  Pi  mesting  in  T,  that  Diameter 
produced  btjondtbt  Psrtex      //tfy,  A.  V  will 

The  fauie  th'mg  being  (iippofcJ,  as  111  the  iaii 
Propofition :  Let  th«ie  be  alfo  drawn  thro' S  tli^ 
Vertex  of  the  Cone,  and  the  Line  M  T,  a  Tan- 
gent Plane  5 TM  which  will  form  in  the  Ellip> 
tick  Plane,  the  Tangent  M  which  will  cat 
the  Diameter  of  the  £Utp&  m  Z),  uia  ceruin  Point 
as  tbio'  wliidi  the  line  S  U  poflb:  And 
laHIv.  let  die  Rjylic  Line  T<}  be  drawn  pataM 
to  .V  A. 

This  being  wdljBoderflood,  willliave  (  by 
Cor.  I.  Prop.  16.)  Dff,  Ha::  DP,  Fa  a»d  al- 
ternately D  H,  DP::  Ha^  Pa.  But  by  rcafon  of 
the  parallel  Lines  A  By  S  Dy^niSA,  TG:  'Th 

ph\n,th-i^D  HDP::  S  HST:  :ThiG  a ,  t-hrrr- 
fore  Ha^Pazi  Ha^  G  a  j  and  confcijucjitJy  a 
ssGa;  wAtbn^Eatt  AF^  AT*  S^E^D* 


PROP.  XIX. 


htthe 


€oppo/ite  I^fperb«la\  wtrj  JUatne^i  as  A'B» 
tffetb  thro'  C,  ffcf  mnt  ef  iHtfrfgSim  of  the 

Ajjjf'piotgs,  and  is  there  cut  into  \\eo  equal 
PartSi  and  vice  vciia  j  that  P<dtH  is  called  the 

Ltt  H Sbheone  of  the  two  comraon  Seftions 
of  kHmM  pinHel  to  the*  Hyperbolick  Plane,  and 
the  tm  cppofite  Cookk  Siii&oca»aaA  Jet  «hft 


'J* 

•  »• » 

* 


1  1 


I 

.  V 


Aflymptotc  ^"0  "be  formed  bv  the  fntcrfcflion 

Xet 


the  Tiane  of  the  Hypctbolal  with  that  whidt 
toadies  the  two  Sor&ces  HS6, 
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Let  dm  be  dnwn  tluo'  tlw  ptrand  Tangents 

^  F,  B  Gf  wluch  palidlTo"  th«  EnJs  f  the  Dia- 
meter ^  B,  and  inccxfed  the  Alfyoipcote  FG  in 
the  Pouits  F>  G,  two  pattDd  EUijpri^  Planes ; 
and  tliofc  will  form  with  the  TangenT  Plane  which 
pafles  thro'  the  Side  HSi,  the  panUkl  TanaeHts 
FA  andG£/$aiidijitheTai^tPkne5UF, 
the  parallel  Tangents^  Afy  af. 

This  proportion  being  made,  the  parallel  Lines 
W  HiG  bi  being  contained  between  the  two  orfier 

CirallelsFG,  «A,  will  be  equal.    And  the  fimi 
r  Triangles,  S  Hf,  Sbfy  and  .9  F /I,  Sfa,  wil 
give  //F,  h  f-.'.  Sf^s  f'.  :F  A,  f  a  ,  and  alio 
XlF,        : :  A/",  /<»::(  by  Pro;5>.        to  G  G  5. 
And  hence,  bccaufe  H  F,  H  G ,  it  will  follow 
that    F=:  5  G,  and  becaufe  of  the  ficnilar  Tii 
angles,  J><  C  F,  £  CG  ;  it  will  fblloxv,  that  A  C 
.^CB:  That  is,  tbeAflymptote  FG,  bifcftsthc 
Diameter  AB  'm  C. 

The  fame  thing  may  be  proved  of  the  other  Af- 
fymptote,  due  itflnll  palstHb  thfo'C,  the  middle 
of  the  Diameter  A  F  .  from  whence  'us  appircnt, 
Ihat  the  Diameter  A  B  palfes  thio*  C  the  Centre 
«f  die  two  Aflymptote,  and  is  there  bilefted. 

Let  there  be  then  a  Line,  as  y/F,  whicli  pafTing 
tluo'  C  the  Interfeaion  of  the  Airymptotca,  fliali 
intcrfcft  the  oppofite  Hyperbola's  in  the  Points 
A  B.  If  then  you  draw  thro'  the  Point  A^  the 
Tangent  ^  F,  and  to  tlic  oppofite  Hyperbola,  a 
Tancent  D  G,  (by  ConfeS  4.  Frop.  5.  }  parallel 
toAF;  'tis  plain,  that  flnce  the  Line  A  D  may 
te  proved  to  be  a  Diameter,  it  will  pafs  tliro*  C 
the  Point  of  the  Interfeaion  of  the  Alfymptotcs! 
ft  muft  be  co-incidcntthcn  w'M  A  B,  which  (  by 
the  Hypethefts  )  paflcs  thro'  the  fame  two  Points,, 

A,  C;  wherefonBdwIine^JfiiaDiiiiietcryaiia^ 

hbiSoOtduiC 

* 

CONSBCTARr. 


-  Hence  yon  fie  that  fran  any  Point  given  within 

an  F^prrbr  hj  thcrc  can  be  but  one  only  Diameter 
'4t%wn;  beuufe  no  other  Line  can  pafsthioueh 
that  Pointy  and  duo'the  Gencre. 

P  R  O  P.  XX. 

hi  the  oppofite  Tlyperhohis^  every  entire  OrdinaU 
MPN,  u  bijededin  P,  bj  its  proper  Diameter 


Having  made  an  EHi^ticJt  Plane  to  pafs  thro  the 
Line  M  AT,  it  will  form  in  the  t»o  TanKot 
Planes,  SAS^  SB  G\  the  Tangw 


And  the  Line  a  b  connciluig  the  Painti  of  Contad 
of  thofe  two  Tai^euts,  being  the  common  Sraion 
of  the  ElUpdck  Plane  of  tte  Plane  SAB,  wiU 
pafs  thro'  the  Point  P. 

But  becaafe  by  the  Hypthefis,  thetwoLinea 
AF^  JMi^aiepmllel;  it  follows,  That  the  Line 
a  ft  which  is  the  common  Seftion  of  two  Planet 
pairing  thro'  thefe  two  Lines,  wiJl  be  paiallel  c» 

For  the  fame  Reafon,  the  Tangent  b Py  which  is 
the  common  Scflion  of  the  Elhptick  Plane  and 
of  the  Tangent  Plane  $  B  G,  whidi  tm  I^knea ' 
do  pafs  thro'  die  two  paiaUela MN*  B  G,  willba 
parallel  to  MN. 

The  Tangents  then,  a  f,  b  ^,  will  be  parallel 
one  to  another  ;  from  whence  it  will  fjllow,  that 
the  Line  ab  (by  Def.  12.)  is  a  Diameter  of  tiia 
Ellipfis ;  ajid  alfo  that  the  UonMlfChf  Prop,  14.) 
is  biTcaedijidM  Point?.  ^ 

And  to  piowe  die  OMtwiy^  j 

Draw  in  die  Plane  of  the  Hyperbola,  two  Tan- 
gents, as  A  F,  C,  r  by  Cor.  4.  of  Prop.  5.)  pa-. 
tAilcl  to  the  Line  iV,  terminated  within  tlie  Hy- 
perbola :  And  then ,  having  drawn  thro*  their 

I'onits  of  Conta£l,  the  Diameter,-  'tis  plain  Cfron* 
Def.  1 4.  J  that  the  Diameter  will  have  the  ^r*»>i 
M  N  entire  Oidmatc  rightly  apply 'J,  and  that 
it  (hall  bifca  It  in  F.  But  as  th  ere  Can  be  but  one 
Diameter  pafs  thro'  that  Point  (  by  Cor.ot  Prop, 
200 ;  it  will  follow,  tliat  if  a  Line,  aaAf.Vter-  • 
miiiated  in  Fl  y  a  Dinmctcry^  B ;  it  muti  be  an 
entire  Ordiaate^uid  rightly  applied  m  chat  Point. 

Ya  .  CON^' 
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Hence  'di  apparent,  tbat  if  jou  rightly  apply 
two  entire  Ordtnates  MTN^  and  O  il  Si  to  one 
ftnd  the  feme  Diamerer ;  it  wifl  always  ve  (by 

Omfum.  fr^p.g.  )M?»PN,  (ox?      JO  il* 

PROF,  m 

]f  tbn'any  funt  M  in  fn  Hjperbda^  a  Targent 

M  V  G  be  tlravmy  inter feRhg  fw/j  cthsr  pa- 
■   raUd  TW^tf',  A  F,  B  G,  m  the  Fointt  F  O ; 
fA0l  M  F,  MG ::  A  F,  B  a 

Drawing  two  ellipticic  ai.d  parallel  Plains,  which 
lhal*  pals  thro*  the  Tangents  F,  B  C,  they  will 
fbna in  thbTangienc  PJan« SMG^  two  T«i^^ 


,  HFyhG,  which  will  be  paralleT;  and  theHKptick 
Fiane  paifjn];  thro'  B  G,  will  form  in  the  Tangent 
Flan«5^  F,  a  Tangent  a  fy  which  will  interfea 
the  Tangent  h  g  in  chc  Point wboe  the  Line 
S  F  cuts  the  Ell  iptick  Vbne. 

Thit  bcin^  laid  down  or  fuppofed?  The  Tangents 
a  fy  BCy  will  be  parallel,  bccaufe  each  is  To  to  the 
Tangent  AV.  And  therefore  (^h'^  ConfeB.isovn 
Defli'^.)  yo  i  v.ill  liavc  B  G,  Gh::afyfby  (and 
becaufe  of  the  firailar  Triangles  Sbf,  S  HF;  and 
S  ftfy  SAF  ):i  AFy  FH:  wnicicfote  B  G, 
AF::  Ghy  FIJC  i.  e.  bccau'L-    '  the  lunihrTri- 

mgJmMGH  M  FJi)  :  :MGt  FG,  {^£,0, 

N.  B.  Tis  evidcnf,  That  from"  this  Prot.  the 
fame  Corotlaries  may  be  drawn,  as  ate  in  the  El - 
Jipiia  (  from  frcp.  16. J:  And  theicfbte  there  is 
110  owd  to  CKpoRtbiin  It  length  bm.  1 


.PROP.  XXII.  . 

//  a  Right  Line  F  G,  temi'matei  hetmeen  Mt 
AJfytMtgtte  efm  ih6erb»l0i  touch  the  Curve 
n  a  MAdsi  A,  k  wtabM^  heiipiSh^m  tbat 

Let  tM  bediawn  tlffo'  Sihe  Vttm 

Cone,  and  thro'  the  two  Adymptotes  C  Fj  CG, 
two  I'Jaiies  touching  the  Coulck  Suiface.  (  Sec- 

* 


C 


D^.  16.  J  in  the  Sidct  SM,  SIf,  where  tte 
Plane  M  S  Ny  fuiM  m  cbe  Hypcibolick  FJijm^ 

interfeds  it. 

Let  there  be  fu|f>o(ed  drawn  alfb  anEOiptidt 
Plane,  pafiing  thro'  the  Right  Line  F  G ;  this  wiU 
ibrm  in  the  two  Tangent  Planes,  two  Tan«nt>. 
M  F,  MGi  and  in  the  Plane  Af  ^A^,  a  Right 
Line  MN  parallel  M  FG  }  and  ccnnciQiag  tbie 
Poimt  of  Contaft  of  the  two  Tangents. 

This  fuppofcd,  'tis  apparent,  that  the  Line  FG 
( by  Of^eS,  4.  Brop.  idO  bi&aed  in  ^ ;  ^ 
cauTe  k  toochei  both  the  ESipfis,  and  tbe  twMl» 
boll  in  that  Point. 

If.-  * 

CO  NSnCtAltlEg. 

L  As  there  can  be  but  one  Line  FG,  which 
palling  thro'  a  given  Pcnnt  Ay  within  any  Ai^Ie 
FCG,  and  terminated  its  Legs,  can  be  biieded 
in  that  Point :  k  follows,  that  if  a  Right  Line 
FG,  terminated  by  the  Aflymptotes of  an  Hyper* 
bok  meet  the  Curve  in  a  Point,  as  Ay  and  be  there 
'btftAed^  it  wiH  be  «  Tangent  to  the  Hyperbola  in 
that  Point. 

IT.  HenoeNii  evident^  that  to  draw  Enough  < 

Point  given,  as  /#,  in  an  Hyperbola,  'v'.  jfo  Af- 
fymptores  C  Fy  C  G,  are  given,  a  l  aiaen^  as 
FAG;  you  need  only  draw  /to  paianeltoone 
of  the  Afiymptotes  C  G,  and  terminated  by  the 
other;  and  having  then  taken  D  F=:to  C  D, 
draw  the  Line  FA  G,  for  tbat  ihaB  be  tbe  Tan- 
gent required. 

For,  by  rcafon  of  tlie  fimilar  Triandes  FCG* 
and  FDA;  the  Line  F  G  muft  be  biteded  in  ^ 
beaufe  C  F,  r  bj  the  Conftraaioo^  ia  lb  in  17. 


HI,  If 
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HI.  IF  Mif  twoPdintf  MNy  within  tn  Hyper-  Point  A,  and  th«  Centre  C,  the  Diameter  A 

boh.  be  fonicd  Ly  a  Right  Line,  as  M      infer-   an  i  alfo  the  two  Right  Lines  BD  BE  parallel 
flW«.««r« .»       P^nr.  Mr-  Th.«    to  ^  ij  4G,  and  terminated  by  the  fame  Allvm- 

pcotes;  ti9  evident  that  tlie  Trunales  CAF 
CBD,  indC^C  CBJg,  being  not  only  Smil 


icatni  tbc  Ai^mpotesia  the  l^otnti  HKi  Then 


Sin  the  two  Lines  Mff.NK,  being  the  Pkrrj 
'  AfJ/,  lying  between  the  Curve  and  its  Af 
lyiMptotei,  be  always  equal. 
*    For  having  drawn  thro'  R  in  tl>e  middle  Point  of 
MNy  z  Diameter,  ■»  Cr,  and  thro*  the  Point 
where  that  Diamerer  meets  the  Curve,  a  Liiie^ 
at  FG  parallel  to  MNy  and  terminated  by  the 
Aflymptotes;  'tis  plain,  that  ihat  iiiiie  TG,  FG, 
(biPr^ao.)  will  be  a  true  Tanecnt  iti  the  Volrr 
ana  eonfequently  will  be  bifeacd  in  that 
point  (bjr  this  Prop.  22.)  Wlicnce'tis  clear,  from 
the  Similar  Triangles  CAF,  CPH^  and  CAGy 
CPKi  itkt  fHssPKt  and  confcquenUy  (be 

apt. 


If  thw*  any  Pointy  as  A,  in  an  Hyperbola, 

^wo  Right  Lines,  AF,AGy  be  draivn  and  tcr- 
^tmted  by  us  Alfymprotcs;  and  if  from  any  other 
romt,  as  M,  in  the  fuu  j  Hyperbola,  or  its  Op- 
pofite, yottdraw  two  oihcr  Right  Linea  M M  A", 
temainated  anb  by  its  Alfymptotes,  and  paralki 
to  the  tv.   f  rmcr  Afy  AG: 

"       ti«  Reaangle  FAG^  wiH  always  be 

1.  When  the  Points  AM,  fall  in  one  and  the 
lame  Hyperbola,  having  drawn  a  Riahc  Line 
joining  the  t^vo  Points  Ay  Af,  and  cmting  the 

Anry.nprotes  in  P  and  Q^  -,  the  Similar  Tria„elcs 
PAFy  FMH,  and  Q^M  K,  QAGy  will  aive 
thde  Proportions :  h\  M  H  :  :  AP,  M  P,.Chy 
Cdr.  3. )  ;.:  M  K:AG-  and  then 

mulriplym^  the  Extremes  and  Means,  you  have 
FAnAG^HMy^MK. 

2.  When  th<:  Points  A,M,  M  in  the  f  vo  op- 
pofite  Hjpeiboia  s ;  having  drawn  thro'  the  given 


ttf,  but  4ifo  refptitively  equal  one  to  another  be- 
Mt  C>4  C  B ,  rby  Prop.  1 9.;  Therefore  B  O 
AF,  lind  Bh  ^  AG  ,  and  eonfequently  B D 
"  f  F  A  »  AG.  But  from  the  tbrmef 
<^«e,  KM»MB  ssDB^BEi  wheteibre  uo# 

^Qtbori  on  llieSdb}(ft  of  Conick  Seftiom. 


Archimedis  OpcrOy  Afnltomi  Peijy  ( 
TAtcJofSpbsricatngthoOf  nonaiBufi. 


Conic.  Lib.  4; 

,  -r  .^mjhata  £if  Sue- 

ctn.  DetmnBrata  ah  Ifa.  Barrow.  Lond.  1  ,7^. 
 Ejufda/i  LeBiorm  GeoMetriui,  Loud.  i669t 

NmveUe  AUtbodg  en  Geometric  parhs  SeSioHt 
du  Superficies  Qmiqius  ^  Cjkndnques  per  De  la 
ntre  aPaiis.  167%  /^o. 
Ewfdem  de  Cycloids  £^  SsBionihiu  Conki. 
De  la  Hire  SsBionet  Cu»jc£.  Parity  Fol. 
Bantam  de  Afjuiputit  Cmftrmm^u  ' 
Mibur  Seclionet  Come*,  hat.  ^vo. 
.SlSMMnn  0rpw$ic40wcar.Se3i(mm/iDe/cripti(> 
ApoSomt  PingM  SOmti  tomemper  mUriimU 
torn. 

MydaegH  SiSkiut  Comcd. 

Creg-jn}  a  St.  Vincentw  Opus  Geowetricum  it. 
^li^at.Orctdi^Se^iommQmL  Fol. 

KOfinfaifi  Tnnlbtbn  <s(  Deh  fftr^s  Conicks. 

in  17!.  ■  * 

i  raite  Analique  de*  SeSime  ConiMes.  per  M*. 
la  Marquis  dmfjpitia,  Paris  1707. 

CONICK  5tf»/jc^.  Let  the  Side  of  a  riaht  Cone 
be  calld  Oy  the  Radius  of  its  Baft  r»  Then  by 
iraat  wprov'd  tmder  the  word  Pyramid,  the  Area 
or  the  Convex  Surface  of  the  Gone  is  s  ^  the 
i^h  ry  of  theBafe  mahi|>Ucd  into  the  Side  of 
the  liooe.   That  is.  Since  -  r  —  to  the  Diamcter| 
»nd  2  r  r  2s  to  the  Periphery,  it  will  be  expreifed 
Py  r  e  a.    And  from  hence  it  will  be  eafy  to  de- 
duce that  nobk  Propofition  of  Ar chime,  t^s :  That 
^«  "  »<l-al to  the  Cjhvsx  Surfaci 
of  the  Ccr.f^  Tvdlbaoe  its  Radims  a  mean  Proptr- 
ttonal  i^twten  the  Side  if  the  Cone  and  the  Radius 
of  the  Baje^  F«r  fince  y/  .ar  'i%  fuch  a  mean  Pro- 
portional between  a  and  r;  if  you  fuppofe  that 
be  the  Radius  of  the  Grde  leCj-lircd,  Its  DiTTlTcf 
,V"^  2y;:r«  and  ifa  Periphery  2  y'raei 
and  by  muJtiplyiiw  the  Periphery  2  ^  -.rea  imt 
r  V  r     the  half  Radius,  the  Area  will  be  r  *  a, 
the  very  fine  with  datofthe  Sarftce  of  the  Cone. 
E.  D. 

The  Surface  of  a  right  Cone  may  be  ealily  had 
3y  having  cbe  Radius  of  the  Circte  of  the  Bafe- 
or  ai»  that  Radios  is  to  its  Periphery,  fo  will  the 
Radii  of  the  other  Circles  up  to  the  Vertex  be  to- 
their  tefpcSivc  Peripheries.  But  all  tho  e  Radii- 
ate  the  Elements  of  a  right  Angle  Triangle,  whofc 
<Utitudeand  Baft  are  given,  and  cjnfpqaently  its 
Area  is  known:  Wherefore  as  any  one  Radius  ml 
lts  _P«fipheiy,  fo  will  the  Area  of  the  Tnan-^le, 
Which  is  tfce  Sura  of  all ,  be  to  the  Sum  or  Agere- 
pc  ofall  the  Peripherics, to  the  whole C^ck 
Suitace,  which  therefore  »viil  be  known. 

ComtkS»facey  is  the  Conm  Sm^ce  of  a  Cone 
without  its  Bafe,  and  tlii.  is  formid  by  the  Motion 
.  of  arightLinefix'd  in  a  Point  above  and  below 
t  moved  round  the  Periphery  of  a  Circle.  COH« 
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C0N3UGATE  Viam.'li  rs ,  in  rcfpcft  of  one 
sinothtt  in  the  Elliplisi,  aic  fuch  as  arc  winUel  to 
Tangents  meeting  the  Oxnt  in  etch  oimt  Ver- 

Conjupats  S^'tms.   Sec  S«Uionet  fequentet . 

CONSERVATOR,  fa* delegated  Umpire,  or 
ftanding  Arbitrator,  which  as  a  third  impTtu! 
Friend,  was  chofe  and  appointed  to  compole  aud 
adiuftaHOiffiaencesthatflir  ulJ  .inrcbecmaitwo 
other  Parti«.   Dr.  Kmnst's  i^'o'rjr^ 

CONSISTORY,  IS  the  Court  Chnitian,  or  Spi- 
tiwrfCoart.  This  was  held  formerly  in  the  Name 
of  the  Cathedral  Qmrdi,  or  in  fome  Chapel,  Ifle, 
or  Portico  belonging  to  it,  in  which  the  Bilhop 
imfido},  and  had  focne  of  his  Clergy  for  Affcflors 
and  AfTiftanrs  :  Bat  this  Confiftory  Court  is  now, 
ha^f  by  the  Bilbop  s  Chancellor  or  CommU&ry, 
and  by  Arrhdci-ons  or  their  Officials. 

CONST  n  UHNT  Particle*  of  any  Natural 
Body,  arc  rbofe  tmall  Partide*  of  which  it  it  com- 
pos'd.   Sec  ?.trticles. 

CONS  IT  1 UM,  in  the  Civil  Law,  is  a  Proimft 
for  a  Debt  upon  a  NodeCownMit,  wtthoot  Stipu- 
lation. ^  «       .  r 

CONSTRUCTION  of  Eijuattw^  an  cafy  way 
of  coaftniaiiiq  Cubic  and Biquadnitick  Equations 
Without  the  Paraboli,  eoflMMttiifiaied  bj  tfac  logc- 
fkiom  J*  P-  M,.  A. 

In  or '  r  this  Method  of  Conftru£lion,  I  con- 
Mtt  each  Side  of  the  Equation,  as  the  Produft  of 
two  Multipliers,  the  one  of  two  Dimenfions,  the 
Other  of  one.  Ccarh  Term  in  a  Cubick  Equation 
brings ^bppofcd  of  thice  DiraenftousO  £•  G.  In 
tfaik  Eqnttion  xjr*  4jM_«==  »t  *  confider  it 
as  in  this  Form  xxnx-{-p  =  n  =  b^xc,  fb 
briiw  ukicn  »t  pleafurc  for  any  Number  whofc 
St^uare  is  left  than  «  divided  hj  b  b  give*  e,)  Or 
elfe  in  this  Form,  xx^px^x^n—b^  %  c  ; 
either  of  whu.h  Forms  may  be  naadc  ufe  crfj  as  feems 
iefs  for  Conftruaion.  And  becatife  ;r  b  yet  un- 
known, and  mud  be  taken  by  h^'^  ^  P"^  ^ 
itead  of  .V  the  Multipiiet  of  two  Dimeuiions,  and 
^forxiutfaeochttfif  one  piiaenfion ;  and jben 
the  fonner  Eqwtlon  wtU  flandtiiaKs  -|-  p 
r=  2>*  %f.:mC  the  other  way,  )zz     pz  *  7= 

*c.  In  botli  which  Forms,  the  given  Quami- 
ty  fr*  «  €r=  «,  is  the  fame  as  in  the  iirft  Equation, 
and  confequeinly  the  RcfuliorVtlueQC  the  Other 
Terms  is  the  fa:ae  alio. 

The  EJelign  then,  of  this  Method  is,  by  ttkii^ 
a  N'lmbeT  or  T  ine  by  guefs  (  fuppofc  *  )  to  repre- 
fent  X  in  one  of  the  Multipliers  of  the  given  Equa- 
tion, to  find  another  Number  or  LincTjr  )  which 
lhall  rcprefcnt  x  in  the  other  Multiplier ;  and  then 
if*  and  ^  be  not  equal,  to  bring  them  by  Tryah 
to  Equahty,  which  in  mod  Cafts,  is  cafily  done, 
obfcrving  their  Differenoe  «nd  the  Nature  of  the 
Scheme  or  Figure. 

Before  I  -1  ^  Fxaraplcs,  1  will  prcmife  this  Lcm- 
ma,  which  Ihews  the  Ground  and  DcmoniUation 

'Ofli 


Let  /f  H  D,  be  a  Semi-cirele  on  the  Diametet 
AD^  A  B  and  AZ^  two  Subtciifes  drawn  at  plea- 
fure  from  the  end  ok  the  Diametet  A  from  B  a»l 
Zaie        the  infinite  LinesB  Cand  ZSgagea^ 


dtcular  to ^  D,  B  C  inteifeAiiig itmm.wAZS 

inn;  from  -/  draw  the  Line  5"  interleaing  BC 
inX,  and  ZS  mSi  I  lay,  that  ABq  :  AZa  ;: 
m  R  :  NS.  ^ 

For  (by  the  Nature  of  2  Circle)  D  A*mAz=: 
A  Bq,iad  D  A»n  A  =  AZq,  ihaiDAntnA 
:  D  A  *  n  A :  :m  A  in  A'.  :  mR  inS\  chat  vu 
AB  q  :AZq::mR  :  hS. 

Multiply  the  extreme  and  middle  Terms,  and* 
'tis  AB']>'nS  =  AZ<j,inR',  if  therefore  wtt 
fuppofe  A9  z=b,H  S  :=c,  A9z=.  to  the  S^iuarc 
Root  of  the  Multiplier  of  two  Dimenfions  (m  a 
Cubick  Equation  reduc'd  into  tlie  Form  above  di- 
reaed)  then  wUl  m,^  be  equal  to  the  other  Mul- 
tiplier ofooe  CKvifioR.  $0  in  the  firft  Form  above, 
^  p=zb'  X  c)  if  /f2  =  «,  then  iswjg 
=  in  the  Secoiid  Form  a  z  ^  pz. 

xb*  »c,  i£AZ  =  ^»jt'^p)t,  thenis»K=s 
jp,  and  if  jr  =:  X,  dm  s  s;  jria  the  given  Equa- 
tion. 

Example  I. 

Sappofc  1  would  conflrua  this  Cubick  Equa- 
lionar*  *— 4**=  72,  or  r .r x  — ;> x *  =  «. 
I  take  16,  as  a  convcni  lu  S  juare  Number 
(which  1  call  bbj  uid  theiewich  Jl  divi Je  72 ;  the 

Q.uotjei«i 
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Quotient  is  4  T  which  I  call  c,  fr-r  =  c,  and  bb  c 

b  b 

s=ii=:.72]  i  deduce  alfo  the  ochei  Side  .of  the 
Equation  into  two  Multipliers  (as  aboive)  and  then* 
t  Is ^  .  4.  —p  =  j2~i6»  4V  whfch  «  tfc^ 
fiiii  horixi  of  Conftrtt£tion. 

-  1  Aelcribe  a  Semfcirde  ^  B  D,  (See  Fig.  i of 
a  convenient  bigiief.  for  my  Scale  oF  equal  Parts, 
r  which  here,  for  this  Figute,  is  of  24  ill  anlach| 
10  of  which  parts  maite  ^  Unite  or  t.J  and  ha- 
ving drawn  the  Diameter  A  D'  I  take  4  rUnitsor 
bige  DivifkuMf)  Off  the  Sc|Ie,  and  draw  the  Chord 

s  4       £kom  B I  d«w  tbe«inffilUk  Li^ 

I  take  4I  r  =£  ;  off  the  Scal%  tnd  Di- 
jhnQe  with  the  Coinpafles  fropwMC^fpilluol 

I  draw  C  S  parallel  to  y4 1>. 
^    For  the  firft  Tryal  I  confider  that  the  Root  x, 
]ma(l  be  b^ger  than  401^,  C  elfe  the  Negative 
' T etia~  4  4f jf,  wQu'd  take  away  more  than  xtUy 
and  (0  the  given  Qiiaiitity  wou'd  be  Negative  ;  ^< 
therefore  taking  4  (■=.  p)  £rom  the  Scale,  witli 
Center  A,  and  Radius         4, 1  defcribe  the  lit- 
tle ArchP^;  andthenCat  a  venture)  draw  the 
Chord  AzCz^niz)  intetliefiins  the  Arch  Ppinp  }i 
fois  A p  =/>  =  4,  and  the  Line  p  z  '=x'=sp 
or  z  —  4.    From  z  I  draw  Z  S  pcrpcrulicular  to 
C  Si  and  interfedling  it  in  5,  and  then  the  Line  AS 
intorfefttngWC  inr.  S«ris  Mr  =:j  — 4.  or  ^ 

—  ( the  othcrMultip?term  the  Equation)  which 
being  greater  than  the  Liac^^  ( t«, which  it  fliouidj 
be  equal,  it  (hews  Chat  itw» OdMn^po  little.  ^ 

After  the  fame  minner  I  try  another  z,  which 
the  view  of  the  Scheme  will  now  dire£l  me  to  li- 
mit, till  I  find  AZy  which  Anfiyers  the  demand4 
For  making  >4Z=  «,  tbea  is  F  Z  {^c  z  — 4 
=  M       =jr  —  4  J  confequently  Z        =  x, 
ztakii^fiontheScu^  is  cqml  to  6,  dw  Root; 

■  "^te  fime  Conclofion  would  follow  if  I  had  in- 
verted the  Order  of  proceeding,  and  had  begun 
with  Hfyr^ and  cheieba  ^aii4^tf  j<  f  io  afirft  tryal, ) 
for  in  iffli'CUl  I  fnoftliave  ttkeii  a  Dnefor  ^  f  by 
'gaefs)  and  midc  w  r  =^  —  ^,  and  then  having 
Onwn  A S  interfc£ting  m C  in  r,  and  CSinS.  AU 
lb  if  2r  {MuaUel  to  £  Q  toticlung  the  Seatidide  in 
js,  I  draw  Az  which  will  be  equal  to  z  j  is  the 
llne^zc=:z  — 

^»  • 

'    Sap^fe  I  would  find  the  Root  of  this  Equati- 
ipV^ifi' 8 *  *  4- 2*  x:  24.  or  xrx— .^2* 
4.  <7(7  .V  —  «.  I  take  for  b  b,  p.  by  which  divi- 
ding 24,  u  gives  C=:  2y,  and  then  I  pot  the  E- 
quation  into  Hbob  V6ta^.»»^~.p  Z  -^-qq* 

hit*  Cm 


CON 

In  the  Semicircle  ABDI  dam  tlMllGiMMd 

c=  &  =  ^.   B  C  perpendiailar  to 

C  =  2J.   C5  pataikl  to^i?.     ......  I 

'    .  '*        .  ".  .{»    .-  ^ 


I 
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•r 
a 


—  which  ou^t  to  be  equ^l  to 
heing  ii^  wB&ut  Trial  mnft  br 


.1 

■ 

V  1 
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1  find  vTias  —  pz  +  ^^cy  f%. wh^^ifF 
;  *  =;  3,  and  is  bile£ted  in  C.  ^j—  2 

:I4.  ^4  i»  perpendicular  to  ^;b, 


.f  3-  >f :  .1- 


'  I. 


•I  • 


1: '( >  It 
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£«fc.  are  Lines  taken  by  guefs  for  x.zR^2  D,  ^c. 
are  Arches  of  Circles  dniwn  with  Centre  C  and 
MiiiiC%C2^*c  So  mfi^Pi>,te.=: 
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'  V  «  »  —  p  a,  and  dQJDQ^c.  =:^zz—f  z  +  /  / 
U^ooncimai^tfaeAich  2^(foc  Inftame)  mC 
hi  tlie  Dianettx;  ZAC^PQ  sz»,  PZ^» 

—  ^  TbaOm  Pi)(=  ^  FC»  y/}  = 

therefore  D         i>/ z  z —-pz+jrqO 

Having  found  d  i^zz:  ^  xz  —  tz  +  ^<7;  ^ 
draw  A*  (See  J^.a.)  —</^  inn  then  f  as  in 
theformer  Example ^  find m  r  =:  v.  which  betqg 
nodi  lefi  than  z  (or  Az^  *  thailhaie 
err'd  in  my  Suppolition  ot  «.  And  confidcring  that 
CSee  Tig-\,^  die  bigger  ^  z  is»  die  bigger  will 
beallb^  ■fldconTequendy  mrdie lefi}  I  try  again 
nidi  1  leflb    and  at  lad  find,  that  making  AZ 

fJ^.^.)—',  D  Q^willbt^  zz--px-k-tq,to 
.  which  I  make  AZ  (ftp.  t.)  equal,  and  thereby 
find  «r;  X  =jf  =  X,  which  b  therefore  the  Root, 
tnd  die  Scale  fliem  dw  Novba  to  be  6  =  «. 

To:  another  EjeamfiUf  niay  hr  yioy^oi'd  the 
doubling  of  the  Cube  j  dnt  n,  having  the  Root 
or  Side  oF  a  Gabe  given,  to  find  another  Line 
whole  Cube  fliall  le  <.!ouMe  the  former  Cube, 
In  thttCafe,  let  ^  ^  (fig.  i.)  be  the  Skie  of  the 
fdwenCDbe;  otC=  2  AB,  Ax  =  x,thc fought 
Koot  taken  by  gucfs,  by  which  finding  «/  r  (  as 
above)  iffur  =  ^  then  is  ^xthe  Kooi  of  the 
^buble  Oibe  ibt^kj  dfe  •oodKrTirial  flwft  be 


":iAB*ABq::^2A  B,  cub.  =:il»j»*> SS 
^ «cub.  (when  Ax  =5«  r.^ 

Several  things  might  be  added  conducing  tn  a 
more  ready  determining  the  Root  fought ; 
which  any  one  who  (haU  think  fit  to  make  trial, 
aiBThimfcir  olifervc  and  make  ufe  of. 

By  fomeihing  alike  Method  may  Biquadratick 
Equations  be  coofauflea  life,  and  if  the  loweA 
Teem  be  wanting,  as  eafify  as  a  Cubick.  Of 
*Mcil  in  here  give  you  an  Ijiftance.  Suppofe  this 
KiquadrariLk  Equation  x*  +  px*  +  q*  x*  :=z  »4 
I  div  ide  ?i  hy  a  lefi  Square  Number,  fuppoie  b'  the 

Qpotient  1  odl  CCfj^zzCC,  then«=:^'  C*. 

I  dimie  allbtiie  other  Side  of  die  EquMioiiiii' 


to  two  Multiplieie,  tnx.  x*  *  2x*  4-^  5= 
6'  «  C*,  wlieiv-e  f  «  v^x*  4:p*+;<?^  b  ^'C, 
Orj  Subl^iutiijg  jF  and  z  for  *  (a$  1  do  in  Cubes) 
whdearieinbiown)  ttn^pz-^rqqzs 
h  »  C  I  taka  z  by  goefi,  and  therewith  find 
V' «  «  4^.^  «  +  J  (as  is  Joiie  in  the  Second  Ex- 
ample of  Cubick  Etiuations.)  Jn  a  coBverucnt  Se-^ 
micircle  ABD^X  apply  the  Choid  AB=b,  and 
producHig  ir,  make  ^  C=rc,  [but  if  6  greater 
than  c,  I  make  fl  ss £  arid  ^  C  3B  W  Tboiouah 
CI  diaw  Z CfpcrpendiculMHilA  md  appjfw 
it^AZBs^zx^pMj^qq^ta  it  die  irnep* 
cepttd  Chord  AT-=j^  and  if  ^  =«,  tlien  is  ci- 
dier  eoual  to  the  Root  fought.  Elft  Trial  muft 
be  made  with  another  x. 

I  mi^t  have  taken  the  Biquadratick  R  x>t  of  ». 
and  then  b — c,  to  which  the  Diameter  A  D  mim 
}nvc  been  equal  j  the  Demonftration  dependii  00 
dm,  that  AT*AZ^  AB*  AC,  which  I  thw 
pwi,  (htfhig  dttwn  A  iTto  the  Intctfc^hou  <£ 


n     H  JP  JO 


ZPwithtbeSeiiufirde)^^^:^^:^::  CAnz 
AP:  :JA  BtAC.'.'ABnACTizAk'q.  By 

a  like  Rc2f-Mi     r    :     A' :  :  T .-f  M  .     ? :  ^ 

The  fame  Method wifi  hold  fa  wmflatf  Biquai4 
diatidci,  bat  will  be  tooopeeoft. 

See  Mr.  f£//Zfy  .<i  Conflruflion  of  Cobidb  lad 
Biquadratick;,  in  p'j/7.  Tr.7«/:  N<>.  1 88,  ]  93.  As 
aifo  Bernoulli's  Aiiirnadvernoiis  011  ilic  Ctrtefunt 
Geometry,  in  thc^-fS. Brud.Lip,  i .  for  'june  1  88. 
And  hia  True  Geonutrical  ConflruSion  of  V  / 7 

««r^  *i<m  ScBd  frobUms  by  Rjigbt  Litter  ivil 
Circles  onf]/,  for  the  Month  of  Sept,  i68p. 

Di.  Gf^tfer)^  in  hia  Fie&oe  co  his  Excellent  Ox- 
f^d  EmSi  in  G.  L.  ihewt  (hat  anQjadratick  E- 
quations  may  be  conftnifidl  fibm  the  ^  and  ^ 
of  Euc&det  Data. 

CONTRARY  TUxim  aai  Retrcvrfffl^n  of 
Curves,  when  a  Curve  VmuAWK 
Fluxions,  pag.\^-\.}  '  ' 

CONTRARY  h-ggd  Hyperbola,  is  an  Hyper- 
bola, fo  callc.l  by  Sir  !J'j.7c  AVrrfcr:,  becaufc  its 
Legs  are  coiivex  t(>wai<lii  cuuu^iiy  I'arts,  aud  rui% 
contrary  ways.  See  Cmi^s. 

CONTRASTS,  is  a  A-Mc&Term  ufed  in  Painr, 
ing  and  Sculpture,  and  fignifics  the  due  pladn^i  of 
the  different  Objcfls  and  Parts  of  the  Figures; 
and  jffodaces  that  Variety  which  is  fo  pkalmg  in 
the  Attitadci,  as  if  in  a  Groupe  of  three  Figure^ 
one  OsPlI  out  Fji  '.vard,  the  othcj  ba  kward,  and 
the  third  appear  to  theouddk  between  thcm^  they 

i  A* 
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£iy  'tis  well  Contraffed:  So  they  lay  alio,  that  to 
lender  the  Atdtodes  oF  Figures  agreeable  trtd  juft, 

they  mu ft  be  natural  ani  atlivc,  varicJ  in  their 
AdionS)  and  Contrafied  in  their  Memben:  So  that 
for  Fi^(Dfes  to  ht  wcfl  GMmjfitdf  it  ftr  theni  to 

be  lively,  jyi:\  tocTpref.  the  Motion  proper  to  the 
Oefign  of  the  whole  piece^  or  of  any  particular 

CONVERGING  Tljperhola,  u  one  whofe Con- 
cave Legs  bend  in  towards  one  another^  and  run 
both  the  fame  way.  See  Cunm, 

Ctfftverging  Series^  is  a  Method  of  Approxima- 
tion ftill  nearer  and  nearer  towards  the  true  Root 
of  any  Number  or  Equation,  even  tho*  it  be  im- 
poflible  TO  fi'  i  any  fu  -h  true  Roots  in  Numbers. 
See  Approxtwcitio*tini  Square  'Rocit  in  Vol.  I. 

COPPERAS,  f  he  way  of  making  Copperas  is  as 
follows  ;  Copperas  Stones,  which  fome  call  Gold 
Stones,  arefoundontheSea-flioreinfj^tfjf,  Hamp- 
/bire.,  and  CoWe/hf  ird.  There  are  great Qiiantitics 
in  the  Gifts,  bat  not  fo  good  as  thofc  on  the  Shore, 
where  the  Tidet  Ebb  and  Flow  over  them. 

The  bcft  of  them  arc  of  a  '  light  fhining  Silver 
Colonr;  the  next,  fudi  as  are  of  a  Rufty  deep 
Yellow  I  the  worftare  fiich  as  liaveGravd  mm  Dire 
in  them,  of  a  {ad  Aer  Umber  Colour. 

In  the  midft  of.  thefc  Stones  are  fomerimes  found 
Mic  flicUsof  Cockles,  and  other  faxall  ShelUFiflies  ; 
iinall  pieocaof  clw  Phaki  of  Shipt}  and  pieces  of 
Sea-coal. 

In  order  to  the  making  of  Copperas,  they  make 
'B<^ds  according  as  the  Gro'ind  will  pprmir;  thofe 
at  Deptford  are  about  loo  Foot  long,  ard  i  ^  Foot 
fetoidac  the  Top,  and  13  Foot  deep,  lliclfffaigall 
Ae  way  to  the  Pottom, 

They  ram  the  Bed  very  well,  firft  with  (hong 
day,  and  then  with  the  Rubbilhof  Chalk,  where- 
by the  Liquor  which  drains  one  of  iheOtflblutton 
of  the  Stones,  is  convey'd  into  a  Wooden  Shallow 
Trough,  laid  in  the  mildle  of  the  Bed,  and  cove- 
ted with  a  Board  ;  being  alfo  boarded  on  all  fides, 
•lid  laid  lower  at  one  BniAm  tlie  other,  whereby 
the  Liqu-r  is  conv^d  mto  ft CUicin  Under  the 
Boiitng-Hoofe. 

yfStn  the  9edb  are  Indifferently  well  dtfyed, 
tiiey  lay  on  the  Sronrs  ihout  two  1-oot  thick. 

Thcfe  Stones  will  be  five  01  fix  Years  betore  they 
^Id.any  confiderable  Quantity  of  Liquor;  and 
before  tha^  the  Liqoiir  wludk  they  jield  i«  bat 
weak. 

They  ripen  IsytlttSanand  Rain;  yet  Experi- 
ence proves,  that  wnrpring  the  Stones,  'although 
with  Water  prepared  by  lying  in  the  Sun,  and 
poured  thro'  very  fmall  holes  w  ft  Wfttering-pot, 
doth  retard  the  Work. 

In  time,  thc(e  Stones  turn  into  akind  of  Vitri- 
olick  Earth,  which  would  fwcO  and  {ennenc  like 

leavened  Doob|i> 

When  the  Bed  iseometo  Fnfe^on,  then  onee 
In  four  Years  they  icfitelh  it^  bjlaj^new  Stones 
«n  the  Top. 

When  they  make  «  new  Bed,  they  take  a  good 
Quantity  of  the  old  fermented  Earth,  and  mingle 
it  with  new  Stones,  whereby  the  Work  ishaAned. 
Thus  the  old  Earth  never  becomes  ufclefs. 

The  Cirternbcfire-mcntioncd,  is  made  offtron;* 
Oaken  Boards,  well  joined  and  calked.  That 
ft  Deptforil  will  contain  yc^  Tun  of  Liquor.  Great 
tare  is  taken,  that  the  l  iquor  doth  not  drain 
thro'  the  Beds,  or  out  of  the  Ciftern.   The  beil 

way  to  prevtiit  the  fiune^  » ID  divide  die  QAem 
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in  the  middle,  bj  Oaken  Boards  calked  as  before  ; 
whereby  one  of  them  may  be  mended  in  cafe  of  a 

Defra. 

■   The  more  Rain  falK  the  more  but  the  weaker  ' 
win  be  the'iiqoor;  The' gdodnefs  whereof  is 

tried  by  We^hts  prepared  for  that  pnrp-jfc.  Four- 
tcen-penny  Weight  is  rich ;  or  an  Egg  being  put 
into  the  Liquor,  the  higher  it  iWime  above  the 
Liquor,  tl  p  Wronger  it  is.  Somccimcs  the^g  WtU 
fwim  near  half  above  the  Liquor. 

Within  one  Minute  after  an  F.gg  is  put  in^  the 
ambient  Liquor  will  boil  and  frorli ;  and  in  three 
Minutes  the  Shell  will  be  quite  worn  off. 

A  drop  of  this  Liquor  tailing  on  the  Mmufa- 
£lure$  of  Hemp,  Flax,  or  Cort-^n  Wooll,  will 
prefently  burn  a  hole  thro'  it.  As  alio  ui  Woollen 
and  Leather. 

Out  of  the  afbrefaid  CiAern,  the  Liquor  is 
pumped intoa  Boiler  of  Lead,  aboutS  Foot  Square, 
containing  about  12  Tuns,  which  is  thus  ordered* 
Firfi,  they  lay  long  Pieces  of  Cftft  Iroii|  i  z  Inches 
Square,  as  long  as  the  Breadth  of  the  Boiler,  about 
12  l;vlif-,  one  from  another,  and  24.111-iies  alx^ve 
the  Surface  of  the  Fire.  Then  Cro&-wiie  they 
lay  ordinary  flat  Iron  Bars  as  elole  as  they  can  ]ie> 
thcSidcs  being  made  up  with  Brick-work.  In  the 
middle  the  Bottom  of  this  boiler  is  laid  a 
Trough  of  Lead,  wherein  diey  pot  at  flrft  loo 
Pound  Weight  of  old  Iron. 

The  Fewel  for  boiling  b  Nevt-CaftU  Coa  Is.  By 
degrees,  in  the  boiling,  they  put  in  more  Iron, 
amounting  in  all  to  i^oo  pound  Wcighr  in  a  boi- 
ling. As  the  Liquor  waftes  in  boiling,  they  pump 
in  frefh  Liquor  into  the  Boiler :  Whereby,  tmdby 
a  Defc6t  in  ordering  the  Fire,  they  were  wont  to  be 
above  20  Days  before  it  was  enough ;  when  that 
is,  they  try,  by  taking  op  a  fmall  Quantity  of  LU' 
(]uor  into  a  ihiaUow  fcanhen  Pan,  and  obferving 
how  loon  if  will  gather  and  croft  about  the  Sides 
thereof.  But  now  of  late,  by  the  Ingenious  Cot)« 
trivance  of  Sir  Nicholas  Crifpt  tbe  Work  is  much  • 
fadlttated.  For  at  his  Work  at  Dep  f  r,1,  they 
boil  off  three  Boili  F  ondinary  Liquor  i  1  ;  c 
Wcckj  which  is  done,  firft  by  ordering  the  Fur- 
nace lb,  as  that  die  heat  is  convey'd  to  all  Parts  cS 
the  Bottom  and  Sides  of  the  Furnaoc, 

Then,  whereas  they  were  wont  to  pump  cold 
Liquor  into  the  Boiler  to  fupply  the  wtflc  in  boil" 
ing,  whereby  the  Boiler  was  chc:ked  rometimcs' 
I  o  Hours.  Sir  Nicholas  hath  now  a  Veltel  of  Lead, 
which  he  calls  a  Heater,  placed  at  the  end  of  the 
Boiler,  ami  a  llcflf  higher,  fupported  by  B*r;  of 
Iron  asbeforc,  andrill'd  wiih  Liquor,  which,  by  a 
Conveyance  of  Heat  fiom  the  Furnace,  is  kept 
near  Boiling-hot;  and  fo  continually  fupplies  the 
wafte  of  the  Boiler,  without  hindring  the  boilin?. 
Thirdly,  by  putting;  due  Proponions  of  Irniifrom 
time  to  time,  in  the  Boiler;  as  (bon  as  they  per-> 
ceive  the  Ligaer  to  boil  flowly,  they  pat  in  more 
Iron,  which  will  foon  quicken  it.  Btfid<^s,  if  th' y 
do  not  continuaily  fupply  the  boiling  Liouor  with 
Iron,  the  Copperas  will  gather  to  the  Bottom  of 
the  Boiler  and  mclr  it;  and  f-»  ir  v.-il!  do  if  the  Li- 
quor be  not  prefently  drawn  off  from  the  Boiler 
into  a  Cooler,  fo  foo-i  as  it  is  enough. 

Tlic  Cooler  is  ob!  rn?,  2D  Foot  lonir,  9  Foot 
over  at  the  top,  «}  Foot  deep,  laper'il  towardj 
the  Bottom,  made  of  Terras.  In-  j  rhio  tln-y  Ice 
the  Liquor  runfo  f  on  as  it  is  boil  d  enough.  The 
Copperas  herein  will  be  gathcrii;g  or  Ihooring 
14  or  15  Days,  ajid  gathers  as  much  on  the  fide* 
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as  in  the  BotlSm ;  fc  above  5  Inches  thiqk.  Some 
put  RuiTics  into  the  Cooler,  about  which  the  Cop- 
peras will  gather:  But  at  Deptford  they  make  no 
ufc  of  any. 

That  which  fticks  to  the  Sides  and  to  the  Buihes. 
is  of  a  bright  Green  j  chat  in  the  Bottom,  of  a  foul 
and  dirty  Colour. 

In  the  end  of  14  Days,  they  omvey  the  Uqw» 
into  another  Cooler,  and  icfervc  it  to  be  boil'd 
again  witli  new  Liquor. 

The  Copperas  they  ihofd  oo  «  Floos  Adjoin- 
ing :  So  that  tlie-Iiqim  my  dninfiofli  it  m»  a 

Cooler. 

The  Steam,  which  comes  from  the  boiling,  is  of 
an  Aciimontoosfine]!. 

Copperas  may  be  boiled  without  Iron,  but  with 
Difficulty  ;  without  it,  the  BoUci  will  b«  in  dan- 
ger of  melting. 

Sometimes  in  ftirring  the  Earth  upon  the  Beds, 
they  find  pieces  of  Copperas  produc'd  by  lying  in 
the  Sun. 

CORBETT,  in  Architeaore,  is  a  Ibort  piece 
of  Timber  placed  in  a  Wall,  with  ita  end  IHcking 
out  6  or  8  Inches,  as  occalton  ferves.  The  under 
Partof  the  end  tbas  Aickim  ou^  is  (bmetiiau  cut 
inn>  the  Form  oF  a  Bmrnm^  fbmctimcs  of  an 
O— G",  and  ((Tmctimesora  K7C/',  &c, according  to 
the  Workman's  Fancy ;  the  upper  Side  being  phuu 
and  &t.  Thefe  Corbeti  are  ufually  phoed  for 
Strength's  Sake,immcdiarcly  under  theScmigirdcrs 
of  a  Flat-form,  and  fomctim£s  under  the  Endii  of 
*  fawwfer  B-'awt ;  ui  which  latter  Cafe  they  are 
commonly  placed  a  Foot  or  two  below  the  Beam, 
and  have  a  piece  of  Timber  Aanding  upright,  clofe 
9>  the  Wall,  from  the  Corhet  to  the  Beam. 

Corbet alibis  a  Term  aledby  Ibme  Architects, 
for  the  hollow  Nicks  in  Walls,  which  are  left  for 
■Images  or  Figures,  or  Statues  to  ftand  in. 

CORNACE,  in  our  Law  fignifics  a  kind  of 
^land  Sergeantry;  tht  Service  ol  wrhieh  Tenmt 
is  to  blow  a  Horri,  when  .th  tnvalion  of  a  Northern 
Enemy  is  perceived :  And  by  this  many  hold  land 
in  the  Nmrtbemffutubom  tiie  Wall,  f* «.  Ae  dd 

tiBt  Wall, 

CORNEA  Tunica.  The  Figure  of  it  is  of  a 
greater  Convexity  than  ihc  reft  of  the  Globe  df 
the  Eye  ;  and  it  confilU  of  fovcral  Lamina,  which 
are  nourifhed  byfo  ftuall  Blood  VelTcls,  astoob- 
very  little  of  tfas  Light;  'tis  of  a  venrex- 
qoiiite  Scnfe,  that  on  any  light  touch,  the  Tears 
fluy  be  fquecz'd  out  of  the  Lacfarioul  Glands,  to 
'  wafli  it  and  clean  it. 

CORONA,  in  Anatomy,  is  that  Edge  of 
^Qam oF  the  IM/,  wheie  the Br4ifmthm  he- 

CORONARE  F*//w,  The  ancient  Villaina  were 
finlmiden  Cormare  KSoi,  that  is,  to  let  thdr  Sons 

receive  their  firft  PrepitratmjTonfure^  or  to  begin 
to  be  ordained  Prieils ;  becauie  after  that  they  are 
Freemen,  and  can  be  by  thdr  LoNtdt  HO  longer 
claimed  as  Scr\'ants  in  Viilcnage. 

CORPORA  PjramUalia^  when  the  Blood  hath 
di(char|;'d  it  felf  of  the  Seed  into  the  Tefticles,  it 
Mnunsby  the  Vein*,  which  hfing  in  leveral  Bran- 
dies from  the  Te/}^iy  tcndstowardsthe  Akdomen  in 
the  FioJuiUoj)  of  the  Pc-ritaneum,  the  lame  way 
the  Arteries  came  down.  In  their  Proptdb,  their 
Brandies  firequently  inofidate  and  divide  again, 
till  they  come  near  the  Abdotnerty  and  then  they  all 
unite  in  one  Trunk ;  and  tberefoie  becauie  of 
fbeit  StatpeiK  called  Owfira  fyroKiMut, 


con 

CORPORAL  of  a  Ship,  is  an  O^er  that  ha^~. 
the  Charge  of  fctting  the  Watches  and  Gentries,* 
and  relievine  them  j  and  who  fees  that  aii  the  Soldi- 
ers and  SaiMis  keep  their  Arms  neat  and  deaj}^ 
hetcadiac)icoaUi>^Vipaiai^l|i%  vi4hi|hft 
Mate  under  him. 

CORPUSCLl^.  The  admirableSir  lfa»iim^> 
ton  flieivs  a  way  of  gueffij^  with  great  accuracy, 
at  ibf  Sian  of  die  cnmponrnt  Corpofdes  or  Pe- 
ricles of  which  Bodies  are  conftitutcd,in  tYx  fecpnd 

onder  die  Wovd  C«Wand  iMkltt. 

CORSNED,  in  the  Saxon^  is  Onleal  Bread, 
Pants  Conjuratui  :  for  the  Saxoiu  had  a  Stmt* 
ftitious  way  of  putging  titemfclves  of  aa  AiOcnSn* 
on,  by  taking  a  piece  of  Bread  and  eating  it  with 
folemn  Oaths  and  Execrations,  that  it  might  prove 
their  PoifiiUi  £*fc.  if  they  were  guilty  |  whidiway 
of  fpeaking  is  rctain'd  ialBiaa  Haocs  to  cbia  D«f« 

efpccialiy  in  Kent. 

CORVUS,  wM  a  MKhine  invented  by  tfaa' 
Rman/f  in  the  time  of  their  Conooefts  of  JScify^ 
when  they  firft  engaa'd  the  Qnfkaj^mam  FJ«e^ 
:ind  was  fiamtd  (as  B^^tmt  dcfaibwil»  1%  t>> 
after  this  manner. 

OntheJVmof  dieir  Ships  they  creeled  a  roiMvk 

piece  of  Timber  about  i{-  Foot  in  Diameter,  and 
12  Feet  in  Length,  on  the  top  of  whidl  WPtJi 
Block  or  Pulley  j  round  this  piece  of  Tuahcr  VMl 
a  Plat-frrm  rf  Hoards  4  Feet  in  Length,  a(A 
about  ]8  Foot  long,  well  framed  and  faltned  widk 
Iron :  The  Entrance  was  lone  ways,  and  it  was 
moveable  round  the  aforefaid  uptight  piece  of 
Timber,  and  could  alfo  be  hoiAed  up  and  dowiiL 
within  6  Foot  of  the  top  ;  about  this  Frame  waa 
a  fort  of  Parapet  Knee  higjhu  which  was  defended 
with  upright  Bars  of  Irofi,  uarpat  the  Ends,  and 
towards  the  top  there  was  a  Ring,  by  the  help  of 
which  and  a  Pulley  or  Ta^kl^  it  was  hoiiled  and 
lowered  at  Pleafmv:  WMi  Hm  novatbk  Gallery 
they  Boarded  the  Enemies  Ships  (  when  they  did 
not  lie  Side  by  Side  J  Ibmetimes  on  their  Bow,  azkl 
fiMMtimesin  the  ante  Fait  of  the  Ship:  theSotU 
diers  keeping  tlic  Bofs  cf  their  Bucklers  level  with 
the  top  of  the  Parapet,  f^c.  and  by  the  Means  of 
this  new  Engine,  got  the  Ihy  of  the  Cartbagudmm^ 
in  their  firft  Sea  Fight  with  them,  tho*  the  Enemy 
were  long  before  well  fkill'd  in  Naval  A&irs,  aoA 
the  Romans  perfciflly  taw  and  unfkill'd. 

GOTLAND,  is  Und  hekl  by  a  CnHiUM, 
whether  in  Soccagc  or  Villenaee. 

COUCH,  is  a  Term  in  Painting,  fienifyinn 
the  ground  Bed,  or  Balis  on  which  any  ColMir  lies; 
afidls  dilKngoilb'd  from  the  Thtdy  which  is  alwaya 
Horizontal zndi  M^nn  t!ic  Flat;  whereas  xhcCouck 
may  be  upright  or  veiticalj  and  io  any  othec  Po> 
litkHi. 

COVING  Cor w//^,  in  Architecture,  is  fiich  a 
Comifli  that  hath  a  great  Cafement  or  Hollow  ia 
It,  which  is  commonly  lathed  and  plailhcd  upoa 
Compafs  Sprockets  or  Brackets ;  alfo  when  Hou(e« 
arc  buiit  pioic£ling  out  over  the  Ground-Plot,  and 
then  rurn'd  with  a  Semi-ardi  of  Tunjber,  whidk 
is  lathed  and  piaiftrad  »  they.  «m  thai  GniMw 
Work.  • ' 

COURT  C&ri/^xoM,  or  EcdeliiJlical,  is  fo  call'd 
in  Oppofition  ro  the  Civil  Court,  pv  Lay  Court,  ok 
Curia  Domini  Regis:  Thefe  Courts  <^  Chriftianity 
vvcrc  not  only  held  by  the  Bilhops  in  Synods,  and 

the  Arch-Dcaconsand  ChanoslkasM)  Qdofiiories  : 
fint  1I19  wm  alio  the  Bwal  Qi^MR  wbm  dw 
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Rur*)  Dean  or  Dean  of  Qirlftianlty  crcfided,  and 
the  Clcrt^y  were  AfieSbn  and  AMants.  Dr. 
Kenitet't  Gtoffarj.       '     '  •* 

CR/LYONS,  arc  Pencils  of  fevcral  Cokfars 
iMde  pcrrpofeiy  to  paint  wttM  .*  They  are  chiefly 

u fed  in  Portrai£ts;  and  Pifhires  done  after  tilisf 
waj  oif  Paintiiig)  axe  faid  to  be  d.»ie  wicU  Cre^' 


lefpeaa  like  a  Giill  Mill  to  (jiind  Com  ^  and  is  C> 
call  'd  by  die  Tin  Miiim^  wbo  ufe  it  to  Grind  tbear 

Tin,  which  i-;  yet  tor.  orcat,  after  TiUBblingi 
and  tlicn  'tis  Tinn-bled  only  ;  See  Tin. 

CRIMEN  Anibitui,  is  getting  into  Publidt  OF- 
fices  by  Bribin<;'  widi  Mnrfy  or  crher  Gifts  ,  Or^by 
CanvalLiJg  with  liurcaiici  j  as  the  GvUiajis  De- 
^e  it. 

Crirn-'n  Ki!fi,  in  the  Gvil  Law,  is  a  fraadokni 
Suppieiiion  or  Imitation  of  Truth  to  thePrejodioe 
of  another ;  (bthac  the  Commiflion  of  this  Crime 
confifla  in  thvecpoisMiyCimyiiM  «f Tr<^ 
'  And  Damage  to  tvKKMt. 

CritrtsnfrOudatt  ennotUj  is  the  abudng  Markets 
laiiu^  the  Price  of  Victuals  unreafonob^  by 
lH>iclbnnig,  Mmopoliztns,  ^c, 

CrwicnTeculatm ,  C  a  Fecore,  CattU^  in  which 
Biches  coi^iftcd  before  the  ufe  of  Money  J  in  the 
OvU  Law,  is  Hie  Crime  <£  Steding  the  PoUick 
Trcafurc,  or  Cheatint?  in  the  publiclc  Accounts. 
j?Lnd  much  of  the  fame  Nature  is  wlut  they  call, 

Crimgn  Re/iJni,  which  is  applying  the  publick 
Money  to  other  Ufa  and  Purpofes  than  thofe  thr. 
Cjovemment  orders  and  appoints,  or  dfc  not  ap- 
plying to  any  Ufc  at  all. 

CltOOTE^,  li  3  <^ubnance  found  about  the 
Oar  in  the  Le^d  Mines  in  Mendipj  being  a  mealy, 
ivl  itc  J  r  ft  Srone  matted  with  Oar. 

CKQ^MuHiplicationy  is  a  Kind  of  Multipli- 
cation much  ofed  by  Workmen  in  meafuTLn|  their 
Work;  and  'tis  fo  calVd  becaofis  thej  milliplj  «> 
cn&i  Feet  by  iiicbei,^c 
:  As  fu'ppofe  itWRiB  teqiiiiied  to  tnoldply  ^  Foot, 
5  Inches  and  6  Parrs,  or  of  an  Inch,  by  2  Foo'  , 
.  Incbes  and  6  Fans.  Thcjr  fee  the  Numbcx  down 

F.In.Pa. 
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^XIwBfiif,  twice  5 Feet  is  10 
Feet)  which  they  write 
down  firft  of  all,  as  you 
fee  undc-r  peer. 
Twice    Inches  is  6  Inchc; 
Twice  6  Parts  is  I  whole  Inch- 
Then  working  with  4,  4  times  1 
^Feecissolnches.  j 
Four  times  ^  liiches  gbre  12  i 
Primes,  or  one  Inch.  \     *  * 

Vim  times  6  P^s  or  Primes  > 
give  2A  Seconds  or  1 2th  of  >_^, 
the  12m  of  an  Inch,  which  V"** 
makes  two  Twelfths.  ^ 
fis  timea  5  Feet  gives  20  Incfaea— :  2  : 6 : 
Snrtiiacs  nineties  is  18  Pkm  —  :  :i:6Scco. 
^ax  times  6  Parrs  proJacc 
thudsor  izths^aSecood^?^:  :  tjSeco. 
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And  thh  Muth  li  they  arc  vcif  fdnd  of  (tho'  it 
be  very  abj^d  in  Reality ;  for  to  multiply  liicbcftr 
by  peer,  ^c.  i.  e.  a  diing  of  tme  Name  orDiM*; 
mijiarion  t  y  .i  iothcr,  is  N  ,iC  r.fe;)  rmJ  I  believe 
they  i^tiwraUy  uie  i(  bccaule  ot  its  i5ilpatch. 

C^Q^Staff.  The  Ddcription  ukt  of 
this  Inftrumcnt  h  -x-^  Pillows: 

Tiw  Staff  n  ufualjy  above  Foot  lodg|  haviiM 
4  Sulcs  Iquare  to  one  another  about  f  -an  Indi 
over;  and  crirh  is  graduated  like  a  Line  of  Tan- 
gents, arvd  to  cvcsry  Side  belongs  a  pdnriiair  Cro&« 
^iecc.  The  Sttiff  mtf  h6  divided  cither  by  a  T«- 
»le  of  Natural  Tangents,  or  Gcomctric»ny.by  the 
!)ivifions  in  the  Quadruit  of  a  Circle.  Then  the 
-iaif  of  the  Ciofs-pi^cc  bcijig  fuppofcd  Radius, 
the  Graduation  on  tht Staff  wiU  be  the  Nacaiar 
Co-  l  angems  of  the  half  Arches.  *" 

The  Ufcs  of  this  Inftrument  are,  to  take  the 
Altitude  of  the  Sun,  or  of  a  Star ;  to  tike  the  Di- 
bnce  between  two  Stan,  or  of  any  Star  from  the- 
Moon,  ^cmA  'uM  vafA hf  fitne  to  take  Diftaa^ 
CCS  bj  Lupdh' ' 

T«  ahfar^tbtMhuia  ^tUSuH»  Sta^u  '\ 

Thttt  flieJoor  Crefib  belonging  ttf  tfte  Staft 

one  called  the  Tdncrofs,  \vlii.:li  belongs  to  tliatSiJe 
where  tlie  Graduation  begins  ^  difg.  aiticnds  with 
IQ  deg.  another  called  ttaeTiftjrfy-cre//,  b:longing 
to  rhac  Side  of  the  Staff  where  the  Dinfions  be* 
gin  with  10,  and  end  with  tia^q.  The  Tliird  is 
the  Sixty-crofr^  which  belongs  to  thac  Side  where 
tfic  Dc?rrr>-  hc^i-i  3t  ?o,  and  ciid  at  60  Js^.  Andk 
tiic  kit  IS  called  the  Ninsty-croft^  Ixlongtng  ny 
that  Side  where  ^  GiadikKioai  Begin  at  30, 
end  at  po  dag. 

Now,  aG:or^ing  as  jou  can  guefs  the  Sun's  Al- 
titude to  be,  you  maft  ule  the  proper  Cro£i:  If  the 
Altitude  be  under  10  dd^.  ufc  the  Ten-rtols;  if 
under  :jqa  ufe  the  Thirty-ciois;  it  u^dcr  6,^,  the 
Sixty-aofi;  but  if  abofa  tbu^  oft  cbe  Ninety^ 

crofs. 

And  difrWay  of  eibferring  is  thu^;  Hiving 
■Ti  J  on  your  proper  Crofs.  plice  the  flat  End  oft 
the  StaOT  to  the  Outfide  of  your  Eye,  and  as  ikar 
to  your  Eye  as  you  cfn :  Tnen  look  at  the  Sun,  or 
Star,  wah  the  upper  End  of  theCrof;,  and  at  the 
Horizon  with  the  k>wer  End,  moving^oc  Aiding 
che  CtoTs  CO  atiil  fio  till  yon  can  do  thit  exa.ltly  • 
for  then  the  Degrees  and  Minutes  <  ot  by  tlic  inner 
Edge  of  the  Ciofi,  on  the  proper  Side  of  the  StkS* 
fot  that  era's,  will  give  you  the  pre.'cnr  Alcttude 
of  the  Sun  or  Star. 

Unlefi  it  be  hazy  and  thick  Weather,  the  Ob- 
rervatic  i  i;i  hafdly  be  made  witfaottC  Prejudice  to 
the  Eye :  To  prevent  whicli,  fontc  put  a  coloured 
Glafs  on  the  Top  of  the  Croft;  and  then  they 
obfenre  the  upper  Limb  of  the  Sun,  «h4  J3bftrfta 
hisSemidiimctcr  from  the  Altitude. 

There  h  a  Way  alfo  of  making  a  backward 
Obfervation  of  the  Son's  Altitude  widl  the  Crofs- 
Suif,  as  thus :  Fix  a  Horizontal  Vane  on  the  Eve-  ' 
End  of  the  Suffl  and  a  Shoe  of  Bra(s  ro  the  EuJ 
of  any  of  the  Four  Crofles;  which  will  lerve  in- 
ftead  of  a  Sehc  Vane.  Hiving  done  this,  and  fit- 
ted the  Cnn  on  upon  the  Stafl^,  turn  your  Back  t6 
the  Sun,  and  lookin-.;  throagh  the  Slir  in  \  hc  Braf* 
Shoe,  lift  up  or.  down  the  Endttf^the  Scai^  tili  rha 
^dkrar  fnade  hf  the  upper  End  of  t1<e  Oofi 
on  the  Slit  in  thie  Hxiion  Vane,  and  that  likewift 
ac  the  lame  tine  vou  can  ice  the  Hoiuon  tlnroiigh 
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thfe  Horizontal  \^nc  at  the  End  of  t\k  Brafs  ; 
then  witt  the  Degrees  cut  on  the  ptopef  bide  of 
tile SiUr>  be  theSun's  Akioidc  letiitimi. 

*  To  obfgrve  the  Dtfiaitu.h&hMenTw  Starty  or 


Phce  the  flsT  End  oP  the  SktIP  to  tlie  £dge,  as 

in  the  Firft Obfcivation,  andlooliiDt;  to  both  Fiv's 
of  ^Ciofi^  dnw  it  to  and  tro,  till  cl;e  Eixb  will 
(bob  Two  Stirs,  or  one  the  Moon)  «iddie  O- 
thcrthcStar  ;  then  will  the  Crofs  cut  the  Diflance 
between  thole  Objct^s  on  the  proper  Side  of  the 
Staff. 

Becaufe  there  maybe  a  Mlfbke  in  placint;  the 
Staff  to  ilie  Eye,  take  this  Rule  to  know  when  it 
S  light :  Put  the  Sixty-crors  on  Degrees  on  its 
proper  Side  of  the  Staff,  and  likcwlfe  tlic  Nincty- 
crols  on  Degrees  on  its  outfidc ;  and  then 
^nten,  by  movnv^  the  Staff  higher  or  lower,  jou 
tiave  placed  it  io^  that,  fou  cm .  lee  the  Appec  End 
«>r  the  TwoCtom  in  one«ild  die ftnifttigMtDnc, 
and  the  Two  lowcK  Eodi  in  anotlier,  die  Staff  is 

CROwNS      CUbvrx,  «ie  ttitaUi  tthured 

TLiViri  V,  hich  like  Halo's  appear,  but  oFthe  Colours 
the  Rainbow,  and  at  a  lefs  Difbnce  than  the 
comnKtn  Hcdo\  abool  die  Body  of  the  Sun  or 
Moon.  Thcfe  Sir  Jfaac  Newtotiy  in  his  Opt.  Book 
s;  p,  4-  nic\vs  to  be  made  by  the  Sons  ihining  in  a 
feir  Day,  or  the  Moon  in  a  clear  Night,  rhrougli 
a  thin  C!ou:l  oFCilohuIcs  of  VVatcr  or  Hail,  all  f 
the  fame  bignels:  And  according  as  the  Giobuies 
aie  b^et  or  lefler,  the  Diameters  of  thefe  CtownS) 
or  Rings,  will  be  htjga  ot  fmaUer ;  and  the  more 
equal  thefe  Gtotwiles  are  to  one  anothe^  the  more 
uowns  of  Cilnurs  will  appcMj  and  Wb  Colours 
ivill  be  the  more  Uvely. 

CROWH-A^,  i*  I  Poft  In  lome  BuU- 
dings  (bmdsupr^t  in  the  middk,  bct-vccn  two 
Bcincipal  Rafters ;  and  from  it  there  go  Strut  is  or 
%raut  Co  the  middle  of  each  Rafrer.  This  is  alfo 
hf  ibme  oBad  the  tS^g'fkct^  and  the  Ji^^- 

CRUCIFORM  Hjterbola,  is  a  Cowe  bj  diat 
fo  called  by  Sir  Ifaac  Ifymtm,  be- 
cairle  It  cuts  Its  Cfniwp<7f^  crofs-wile. 

CRmOGRAPHY,  caBedalfo  5te.»«»rtf/;;^^, 
h  the  Art  of  fcact  Writine  :  On  which  Subject 
manf  Books  have  been  pubuOi'd ;  as,  by  the  Ab- 
bot TritbaiUMSy  in  his  Stegarugraphia,  Francf. 
^6cB^  4him  by  Ga^avui  StUmu,  in  9  Book^t  in  Fo/. 
fffinted  at  Lun^mgh,  1624.  earn  Fif.  by  Scbottutj 
ill  his  Schoh  Sugancrrapbica,  Bllhop  HSOsrnV 
Storet  end  Smft  MtffeiMr* 

CXm^Mu  farAt&d,  See  BmMtid  and 

Ctrriss. 

CUL-PRIT,  arc  Words  ufcd  by  the  Qerk  of 
the  Arrai8,mnents,  when  a  Perlbn  is  indited  for 
a  Criminal  Matter.  For  after  the  Indictment  is 
lead  in  Court  (which  is  the  Crown's  Charge) 
againfl  the  Prifonet  at  the  Bar,  he  is  put  upon  his 
Pica,  or  aiked.  Art  tbm  Gml^h  «r  m  Gtu&ji  If 
he  Dicads  or  anfweri^  not  Gmkji  there  is  next  a 
Replication  (rooi  the  Crown,  by  contlnunig  the 
Qaige  of  ChuJc  apoo  him,  according  to  the  7  c- 
IWuroftlielndiftnient;  which  is  exprefs'dby  pro- 
nouiKisia;  the  Woidj  0<' P  it  :  Ck/ l-cing  an  Ab- 
breviation of  the  Latin  VVoul  OdpabiltJ^  Guiity  ; 
and  Fri/?,  or  iWf,  (  now  Prtt)  n  the  old  Fiemh 
y^ovX  far  Ready.  From  thefe  two  AlT  iiions 
^efore  of  the  Qak  of  the  Amignment,  that 
-1 


the  Piifoner  is  C-ulp,  or  HiUty  of  the  Crime  char- 
ged on  him,  and  cliac  the  CroWn  is  Frit  otrtadi 
to^rove  it  upon  him ;  -tliia  WoidGK^JWt  is  detj^ 

AM'tlikt  this  is  the  true  Explanation  of  the 
Terms  Cul-Prit,  h.  evident  from  the  Form  of  tia 
Entry  of  the  Record  of  the  Trial  when  drawn  up 
at  large  ;  which,  a&tnthc  RepHcation  pronounced 
by  theQcrk,  as  aforefaiJ  ,  in  the  Words  C«/and 
Frit,  run  thus.-  EtFntdttiut  A.  (ahc  Qctk)  ar» 
Domina  Regma  diat,  Quodthtd^l  B..  ( the 
Toner )  efl  Udptm^^ko,  ^  iat'paratm  •ft 
car€^  arc.  .      •  ,  t  -.  •  , 

CULVERTAlLv  «1«  DevHOii 

which  fee. 

CUNEUS.  i  iic  WeJ^e  ^  ooc  of  the  five 
Mechanical  Powers,  is  in  the  Form  of  a  Frifm^ 
whofe  Top  and  Sides  are  Parallelograms,  bur  its 
Ends  Ifolceles  Trian;t!f8;  whofe  Altitude  is  caikd 
the  Altitudi  if  ;h-^y\'id^e,  as  the  Biifo  of  eacW 
&id  Tiiaogle  is  the  tUdutsfi  of  tbt  Widge^  The 
right  tine  coRoeftiiv .the  Vw^eei  the  Two 
Triangles,  is  called  the  FJge  ;  a  s  the  Parallelo- 
gram «»hidi  joins  dteir  Bafc^  is  called  its  Dwfmti 
or  h9<kt        u  .  .* 


The  Power  of  this  Engine  l<!  afily  enimated  » 
and  is  <  when  dircaly  apphcj  to  the  Tcp  or  Dor- 
fmnoi  the  Wedge)  to  the  Refiftance  to  be  over- 
come, as  the  'I  hirkncfs  of  the  Wedge  is  to  its  A!  • 
titudc.  In  tlic  I  igurc,  B  A  is  the  way  of  Powe% 
and  C  D  the  way  of  the  Impediment  or  KcHftance  : 
So  that  while  the  Wedge  is  driven  dou  n  into  th« 
Wood,  ^c.  by  its  whole  Altitude,  the  Wood  is  di- 
vided by  the  entire  Thicknels  of  the  We(%e,  and 
this  every  wbve  ^loportionably,  as  foHo'vs  from 
the  Huaxe  of  a  Triangnbr  Figure.  Wherefore  a 
Wedge,  whofe  T"  l  kncfs  is  to  its  Altitude  ok 
Length  in  a  little  greater  Proportion,  than  as  the 
Power  applied  is  to  the  Refifltnce  or  Tenacity  of 
the  Wood,  will  cleave  or  d  vidett> 

CUNEITE,  SeeC«»rff^. 

CUPULO,  in  Architeaufc  i&an  Arched  Roont 
or  Turret  {landing  on  the  very  Top  of  a  Dome  or 
i^iCuit  IJuiiding,  in  Form  cither  Cucular  or  Poly* 
gonal ;  fome  call  it  a  Lanthorn. 

CURATOR,  in  the  Civil  l  aw.  is  a  Pcrfon  re- 
gularly appointed  to  taise  care  of  another;  as  fup- 
po'i  of  a  Minor,  byhb  Confentfrom  2+  Years  of 
Age,  ta  )5  i  OA  the  Dcterm:narion  of  a  I  iil  at 
Law,  where  the  Msgiftrate  may  appoint  a  \...trator 
for  the  Minor.  The  Mapiftrntc  allb  mi;;lu  appoint 
a  Qtrator  for  a  Madman,  a  Piodtgal,  Deaf  oc 
Dumb Ferlbn ,  as^Mbfer  the  Efltfi&of  Debioiau 
and  of  Pcrfotis  dy'ng  witlio-.u  Heirs. 

CURIA,  a  Wordofcd  tormrriyjndige  cntScn^ 
fcs.  Sontedncs  it  figni6cd  the  PcIods  or  Feuda- 
tory Tcnanr<;,  v.  ho  did  their  Suit aqd^ctvice  at  th« 
Court  of  I  lie  Ijjrd,  ' 

Soae« 
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Sometimes  it  ngntfied  a  Hou'e,  as  Oi'ria  Qjno  - 
nmrutfjf  the  Cmvittf  oc  Cemfentienal  Houfc. 
Curia  Perfon*  EccU/Uf  the  Farlbna^e  Houfc 
And  ibmctimes  it  was  ufcd  fbr  the  Sennet  it  tlf, 
of  coming  to  the  Court  of  the  Lord ;  Curt*  ad- 
ventus.    Dr.  k'entitt,  "  ' 

CURRENTS,  are  certain  ProgrefTivc  Motions 
oir  the  Water  of  the  Sea  in  fcvcrai  l^iaccs,  either 
(luite  down  to  the  Bottom,  or  toa  ccrtaia  dttermi- 
itaxt  Depth ;  by  which  a  Ship  may  happen  to  be 
earned  forward  more  fwiftl^,  or  retarded  in  lier 
Coarfe,  according  to  the  BtreBitm  or  Siettiw  of 
the  Cuncnt  in,  witfaj  or  jyunftdwComfe  0e  Way 
tf  dw'Shlp. 

The  firfl  thing  thercforsto  be  known,  is,  which 
i»af  the  Current  fets :  aod  if  its  MpcidnAK  fwift > 
sioic  aild  ftrong,  tlui  wHI  tw  beft'cBfidi^end  by 
Keeping  an  cxaft  Account  of  the  Shipi  Way  both 
outward  and  homeward ,  ao^idifig  to  tbeJxA 
lyf^thod  of  what  the  Seanidi  call  JMdK0ek- 

M>i^,  being  very  curious  in  obfervii^  the  way  the 
Ship  makes  by  the  Log-line;  for  'til  noc  ^cor- 
wa  Accoonr,  but  the  Dead  RtA$iA«t  diet  nuft 
berc  aflift  yoa.  Therefore  you  muft  be  very  care- 
ful to  obferve  how  the  Ship  goes  by  it.  when  you 
Sail  near  the  A^feridtan  ,  how  (he  is  drawn  from 
her  Coorfc:  As  alfo,  when  flic  is  peered  direftly 
Eaft  and  Wefiy  take  good  Notice  whether  fhc  alter 
her  Latitude. 

-  Aa  for  thofc  Guefes,  by  the  Ttipplmgs  oF  the  Wa 
ter,'aiidby  thedrivuig  of  Froth,  gfc.  along  Shore, 
when  you  are  in  light  of  it,  they  will  be  <«  little 
uTc.  But  the moft  ufual  and  the  moft  afeful  way  of 
•faMngthe  letting  of  a  Current  is  thus  : 
.  When  there  is  a  fmooth  Sea,  and  not  ranch 
^yind,  heave  out  the  Boa^  with  three  or  four 
HM»d»  "in  her,  together  widi  a  Gompafs,  a  Log- 
line,  ajid  HalF-minutc  Glafs,  with  alfo  a  Line  or 
f  mall  Warb  of  about  an  Hundred  Fathoms  long  j 
to  the  End  of  which  Line  fiiflen  a  Tihmgdar  Piece' 
fif  fiOAzdj  as  a  ^  1^  and  to  one  of  the  Angles  fa  Ren 

a  good  heavy  Piece  ofXead 
to  fink  it.  Mmenfe  infiead 
of  this  Board  a  Kettle  tied 
by  the  Bail,  (which  may 
do  tolerahlyweU). 

When  you  arc  off  from 
the  Ship,  caft  over  your 
Board  or  Kettle,  letting  it 
fink  at  kaft  60  Fathom ; 
and  if  yoa  have  Line  c- 
nond),  let  It  down  ic:  or 
I sorathom: Then  belaying 
die  Line  faft  about  her 
Stern,  it  will  bring  her  up, 
and  make  her  ride  as  if  file 
were  at  an  Anchor.  Then  call  over  your  Lo^,  turn 
up  the  GUfi,  and  as  you  veer  out  the  Log-hncj  fet 
the  Drift  of  the  Lea  with  your  Compais :  So  lhall 
you  know  whether  inece  he  any  Ctment  or  no ;  and 
if  any,  how  it  fets  ;  as  alfo  the  Rate  of  its  driving. 
Only  remember  to  add  always  to  the  Drift,  if  tlie 
lbie(heridebeoF6oFathom«  iPart;  if  of  80 
Fathor,-.,  ^ ;  if  of  I  oo  Fathom,  the  \  Part,  £sf  c.  of 
the  Drift  more,  for  the  Drift  of  the  Boat ;  for 
Ihoc^h  the  Boat  may  ieem  to  ride  or  lie  iUll,  yet  fhe 
Isfibond  bf  E^Tcrieaee  todcim  atdicianw  Tiflie. 

IJ.  B.  Whethn  diefe  Allowances  be  the  -oerj 
Truth,  or  not,  T  cannot  fay :  They  are  faid  to  agree 
with  lixpeiience,  and  therefore  may  be  ut'd  till 

(fif  <lidc  ffainpi  naj  b«  ande.  I 


i 


Only  this  is  cert ai  n,  That  the  bigger  the  Board  an(t^ 
Weight  is  tliat  th^  iioat  is  to  ride/by)  the  iei^.wiU^ 
be  her  Drift.  Sir  ].  Moor'j  Navig. 

If  a  Current  fct  exad^ly  with  the  fame  DireflionV 
as  is  tl)e  Courfc  of  the  Sliip,  th«i  )f.  cmii  iifpnti^: 
her  Motioa  forward  iii  Ptofwcioo  to  the  Velocity 
of  the  Drift. 

As  if  a  Sliip  fiirl  N.  N.  E.  2C  Miles,  tn  a  Cur- 
rent fctting  the  lanie  way,  and  in  the  fame  tiraif 
8  Miles,  her  true  Coorfe  wiU  be  N.  2^  Miles 
intheftmetifnc.  .    :  ..  i  'l-  ,  '  ,  ;  . 

But  if  theCprrent  fet  dire^ly  f  ^^ift  the  Ship's 
Couric,  it  will  abate  of  her  Mmap  fiHl»«nl4| 
Proportion  to  the  Velocity  df  the  Drnr. 

As  if  a  Ship  faitN«  E- 49  Milesin  a  Cun<vir, 

fcttiiig  S.  Wv*o„Mii«»  in  ilmJm  jm^i,/^ 

S  h  tp's  Condi;  dr  Diftince  fun  in  that  time  wi]i  he 

but  Miles.  So  if  a  Ship  fail  N.  E.  49  Mjlci  i\t 
a  certain  time,  in  a  Current  that  lets  W.  $9 
Miles-  in  the  fame  t^f  hof  ttn^Qairrf'WiU  be 
S.  W.  1  c  Miles :  thajifii^  loa  will Jd}  sAko 

Miles  iji  that  time.  •         »  , 

But  if  a  Ship  fail  »<rors  any  Current,  her  liof 
tion  will  be  compounded  with  that  of  the  Current; 
and  her  Velocity  augmented,  or  rf  ts^idtd  profOf^ 
tionably  to  the  Angle  of  her  DitcAion,  ^ith  ihM 
of  the  Dircaion  of  the  Current ;  acooiduig  as'lM 
goes  in  Part  with  it  or  againft  it..    ...j  .  -  .  .:  i 

As  fuppolethc  Chip's  Courfe  wej|» from tor, 
and  the  fetting  of  the  Current  from  a  to  h;  the 
Ship  will,  by  the  CompoCtion  of  tholi^o  Moti-. 


ons  be  canted  frdni  i  to  /^in  (Sie  Diagohil « 
See  Contpofh'um  of  MatUm, 

Wherefore  if  a  Ship  fails  N.  E.  no  Miles,  in  a 
Current  whkh  ttx^  S..  )N.  Mi\Bf^  [a  tlie-  ian)^ 
time,  and  her.traeCcnntleand  Difl^iMe  tdkd  hf 
reqipidj  fwmaypioebddwa:        -  , 


1 .  Set  off  .4  Points  from  N.  ^  ^  ^ 
towards  E.anddnw A Cequal  .yi 

to  1 10  Miles.  1  /'j:!^/^ 

2.  From  C  draw  C  B,  pa-  i 
raUel  to  the  Line  N.N.E.  and  1 
equal  to     Miles.  *  ■ 

Draw  A  B*  which  will  be  ^ - 
the  Ship'stnie  Conrfe;  to£nd . 
which  "  ■  > ' 

JngOMiaatricallf, 


Lithe  Triingle  ABC,  there  is  t 


» -A 
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A^CBC:  AC— BC;;t,  U A+B:  t,UB-A,  i.  e. 
AB^Sanof  ACandfiCi^Q  •  2.1461280 


To  then  Dii&rence  80  * 
9»  bche  Tfti^gMU:  of  78*  4^^ 

,To  Ae  Tangent  oF  70  49 
Now7fi*4S'-^rD«49' 

Hence  it  appears  dua  her  tnw  Gouij^  tsJ()C 
•  *^  56' Eafterlf . 

Btittfor  her  Diflanrc  it  will  U.  by  Ca'c  T.Sea;'4. 

A  :  B  C  :  :s,  I C  :  A  B.  r.  tf. 
AstbeSmtoTtlie  Angle  at  A7*,       p.i  599445 


4.9050^00 
10.7019^2 

^  'li'i'  I. 

7">  S6'=^CAB 


To  the  Dnft  of  the  CurrenC  B  C  ^0  i  .4771 21 2 
9b isilwSbieo^^ltt Angle afC2a»  ?^'-9-5828^i?7 


^Tothe  Dilbncc  nin  8:j,  2  Miks  1.P2C0164 

Tx.  7.  TF  a  Ship  from  the  latitude  156'*  p'S 
$a  lis  N  E  b  N  40  Miles,  then  N  El>  £  :56  MUcs, 
in  a  Oirrcnt  that  lets  S  S  E  20  Miles  in  the  time 
that  the  Ship  fails  ^8  Milcs,aqd  it  be  required  to 
find  the  due  3  Courfe  and  Diftance  between  the 
SKp  tndbtt  flUI  nm^MtHbtiie  Uiindei]ie 
Sbip  it 

ijH  Hniif  ootAmaedi^  at  in  flie  fimier. 


Wherefore, 

AtUMSMitfil2^«iidjD6  54»p^  M%99(>if 

To  their  DHFcrence  17,  05  *'^^'7244 
So  at  tbet.littiBenc  o£  ^is^*^  t  ^.o8 

ToAeTrngMCflf  4^*  9-5774547 
Hence  the  Angle  DBG,  will  be  found  ajjP, 
•55';  wherefore  the  Ship's  fecond  Courfe  is  E.  by 
N.  7*,  2«j'.fiallwardly,  a«d  confdiueiitly  ihc  Au- 

gle  .-i       —  159**,  19',  ' 

Batfor  B  the  Dtftance  run, 
As  theSinc  of  die  Ang.  B  P  G  29^ 

To  IXy  die  Drift  of  the  Current,  18,  95  1.277609a 
So  it  theSilie  of  the  AAgteBi)C78°,45  P-ppi  57:^9 

To  BG  the  DiftuKe  ran,  :j7, 27        * -i?!  iOM 
3.  Irt  tlie  Triangle  y^lTG,  are 

(/*F^^5,  28  ">    mcncc    ny.n  be 

I  p  >    found  ^iL^G  and 


it  will  be 

55-  9-<5«>78747 


As^  Sodior^jrandi^C/s^  5;  10^484^70 


27 


C.5CC9729 


In  the  Triangle /fCfl, 
*^S^^^f^0P  ,J>  To  find  ^  5,  in  J  the 

It  will  be,    Cafe  the  4th  of  SeS.  the  4th. 

As  the  Sum  ot  ^  Cand  B  C  61,  05  1.7856857 

To  their  Difference  18,  (75  1.2776092 
So  is  the  Tangent  of  6i**,  52!'  10.2720432 


Jo  the  Tangent  of  :5C5  r8 j?-7639^67 

Now,  6i%  42"  -:-  aoP,  o8i'  =  ^i",  44'  = 
t  CAB%  theK&re  fbe  Slupt  ftrft Cooffe  u  N.  E. 

l:yE.p«»,  14',  Eaflwadly. 

For  the  Diftance^  u  wiU  be,  b;  G^tf  the  laof 
j!«9*Ae4th, 

J,         :CB::*,^CB  :yfB;  thatis, 
Al  the  Sme  of  the  ^  C  ^  B  ^1%  44'  ^.7209581 


ToCH  the  Drift  of  the  Current  21,05  1»32:J252I 
So  is  the  SuK  of  the  X  at  C  $6%  i  V*  ^•91^8464 


;To  the  Din^itrre  nin,  ij^,  28.  i.^jpat^Q^ 

2.  Ill  the  TrangieiS  />  G,  arc  tnvcn 


To  their  DiflferetKc  2,  j^p 
So  is  the  Tai^ntof  10%  20" 

To'tiie  Tangent  of  03!'si{5'  8.om6^ 

Hence  the  Angle  B  AG'n  ^c^,  56',  arj confe- 
qucntly  the  bearing  of  1^  Sbio  iron)  her  tirft  Port 
it  B.  I<y  K.  2^  20^  Nonherly;  Md  fertlifl  Di«. 

ftance  it  will  be, 

As  the  Sine  of  the  Angle  BAd  i  c",  56'.  g.TjZ^i  v 

To  the  Diiflancc  run  B  G  ^7,  27  1-571  :?cpo 

So  is  the  Sine  of  the  ^       G  I  ^p**,  I  <>'.  91.5480240 

To  the  Didancx  between  liMSbtpaiMlT  o 

her  Pore  6p,  24  /  '  ■840H»9 

Now  for  the  Difiam  of  latbnde;  ij;  «m  btf 
aaihe  Radiat  .  -  io.cooooo3 


To  the  Diftance  faii'd,  6p,  24  1.240:5^71 
So  it  the  Co>Sine  of  the  Qaat&^j(fl^z^  9*3708079 

To  Ae DUIbtnoe  of  latitude  if>  26  liiiirtf^o 
Hence,  becaafe  flie  ftil'dr  ftooi  Z\   ^. 

South  Latitude  J 
From  ti  e  I  atitode  flie  fiiil'd  from   36*^,  ^o'^^Sly 

Take  the  Differcnrc  rf  f  at.  made  i6^J'  Nly 

Remains tijc  Lat.  tiic  Ship  is  in  '^6"ji  ^-r-'      "  -Sly 

Admit  a  Ship,  from  a  certain  Hcad-Jinc,  in  the 
Latitude  of  00'.  Narth,  fails  S.  t.  by  S.  24 
Xiiles  in  6  Hours,  in  a  Current  that  fets  trerween 
the  North  and  die  Baft ;  and  then  the  C-ipc  « 
found  t  j  Ici  r  W.  N.  W.  and  the  Sliip  to  be  in  the 
Lat.  of  3iS45'«  No'ih.  i  dcaujid' ihc  Settint 
and  DiiK  of  i&  Cunent?  ^ 
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1.  Setoff  ificMoUfponikGaivizds^  Mod^mm 


2.  Set  off  two  Points  from  E  towards  5",  and 
iiaw  the  I.iiic  ^  C. 

2.  At  the  Diikuce  of  15  M.les,  cqutU  to  the 
XKmtence      Lttttnd^  driw  a  paraSel  to  ^ 
tin  it  intcrf^a  AC  as  in  C. 

^  From  the  Intezfeaion  diaw  C  D  jaraHel 
to  ^  5  J  dfi).  tlw  Line  Jl  Ctlw  Dxift  aidScttiog  of 


To  find  wUch  ^liMfMib 

In  tbe Triari^e  ADC,  Right-angled  at  ue 

yfbfutom  SI  At  DCixRtJCi^iM, 

AadM  Sioeof  As AoiJett  if      90'  fJ^W 

To  the  DiSerenoe  of  Latitude  15  1.1760912 
S»i»ttieRadiai  toooooox 

To  the  Diflance  run  35^,  2  I'5SI?25I5 

Again,  In  the  Triai^  j|J9  C,  an 
^5  24      7  CCC 

Wlmafiuiey 


1.18184:^6 
10.5180608 


Astbe  Som  of  the  Sum  of  the  Sides?  a 
-rfFandyfCa?",  2*  J I -8007171 

To  their  Difference  1 5**,  2' 
So  » the  Tangent  of  75^,  07t 

To  the  Tangept  of       a^i'  ^y^iS/f 

Which  added  to  73°,  07}*,  gives  mo,  ^2'.  the 
AndeatJ.  And  hence  ^Ciuxciit  will  be  Ibond 

For  £  C,  the  Drift  of  the  Cotrent,  itwijl 
h^BiAGi  f»  lAtBCi4iuik», 


 CUR  

AaiboSiiieofth«Ang.tta  in» 

To  ^  C  the  DiAaneenin  apo,  2'.  TZ^I^ 

ToWt*»DiiftflflleOiiiiwitin6?  , 

Honrs,  23°,  41'.  ^  i  ^6941 22 

And  oodequcutiy  u  feu  at  the  Rate  of  2°.  o'. 

Swif'jd  other  Qucftions  might  be  propos'J  rela- 
nng  to  Currents,  but  thefe  being  throi»Ur undet- 
fiood,  aiefuffidentfetthepur^ife. 

CURSOR,  is  a  Piece  or  little  Ruler  or  Label 
ot  Uai*  bein^  divided  like  a  Line  of  Sides,  ajxl 
Uiding  in  a  Gfoovcor  Notcli  along  the  middie  of 

icthcr  Uhd  or  Ruler,  reprefenting  the  HorizoH, 
and  always  at  Right  Angles  to  it  j  Ti*  iifid  hi  the 
Amummay  which  lee. 

CURVATURF  rfaLi^^,  i  rhc  peculiar  man- 
ner of  Its  bending  or  Flexure,  whereby  it  becomei 
a  Curve  of  fudi  peculiar  Properrie*.  Thu«  the 
Curvature  of  the  Circle  isfuch.  r'lat  all  Points  of 
thePeripheiy  aic  equally  diAant  from  one  Point 
d  «l»  Centre.  Tb«  Carvatuies  of 
differnit  Circlea  an  foooe  aaodwrieclpiocally  as 
their  Radii.  • 

CURVE*  geiKiatii^  the  SQlt4of  InftRdift. 
tance,  Seciipfi<i: 

CURVED.  The  inamtpardble  5Sr  Ifaac  Newton 
givet  tbisfoUowiwEnumeratwn  of  Geow;tri- 
cal  Unes  of  the  Third  or  Cubkk  Ordar  •  in 
which yoH  hazie  an  J"  irabld  account  of  tnanf 
Speaes  ^  Curves  vehxch  exc4«d  the  Con  irk 

rktOrimtf  GMautmk  Ihfti 

1.  GEOMETRICK-LINES,  arc  beft  diftio. 
goijdl  jntt>  CJflr/«,  GmUrt  or  OrJgrj,  adcordii^ 
tothcNambcr  ot  rheDimenfionsof  an  Equation, 
exprefling  tlw;  relation  between  the  OrdinaUf  and 
the  i*/c/^<  5  or  which  is  much  at  one,  aecoidiHW^ 
bjrthe  Namber  of  Points  in  which  they  miy  be  cut 
to  a  Right  Dne.  VVhsrcfore,  a  Liiie  or  the  BtH 
Order  will  be  only  a  Right  Line  :  Thofe  of  the  Se^ 

Order,  will  be  the  C/rc/*  and 
tte  CMt-S^wm ;  and  thofe  of  the  T^ir^  or  Cu- 
bick  Order,  will  be  the  Cubical  and  Ne/ian  Para* 
the  a£Md  Of  the  Ancients,  and  the  refl  as 
hmmmamerutd.  But  a  Curve  of  the  Fir/l  Gen- 
der (  bpcaufea  Righ^  V.:,-  an't  be  reckoned  among 
the  Curves)  is  the  fame  v^th  a  Line  of  the  5*. 
cond  Order ;  and  a  Cvtw  of  the  Smnd  Gen^lgr, 
the  Ume  with  1  T  ine  of  the  Third  Ordsr;  and  a 
Line  of  an  inpnitefitnal  Order,  is  th»t*which  a 
Riehc  Line  may  cut  in  infinite  Points,  %tthi  Spi* 
rei.Cjrkldshc  Quadratrix^indc\z\y  Line  genera- 
ted by  the  inflnite  Revolutions  of  a  RaMujorRora. 

2.  The  chief  Properties  of  the  CoHkt-SeffimP 
are  every  whrre  tretred  of  by  Gf  oinerer? ;  and  ot 
the  fame  Nature  arc  the  Piopertin  of  rhc  CurOst 
of  the  Second  GH»fyr,  and  of  the  reft,  as  from  the 
following  Enumeration  of  theit  Plinciual  Piopec« 
ties  will  appear.  •  r 

3.  For  if  any  right  and  parallel  Lin<fs  be  drawn 
and  tetminated  dil  both  Sides  by  one  and  the  fame 
QmiUtS^dni  Had  a  Right  Line  bifeaiijg  any 
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c  u  a 


C  U  R= 


two  of  them  (haUbifca  aUlhie  litt;  •xui  thejefote  (  Parabola,  having  to  one  and  the  fame  Diamcte* 
Gich  a  Line  is  called  the  Diimeter  of  the  Figure  ;  I  Init  one  only  Veito^  ilW  Rcflmgle  under  the  Gr- 
and all  the  Right  Lines  fo  bifeaed  ,  arc  called  |  dinatcs  is  equal  to  that  under  the  Part  of  the  Dia- 


meter cut  off  between  the  Ordinates  and  the  Ver- 
tex, and  a  certain  Line  call<^  the  Lotus  RtStutiX 
So  in  the  CurvL's  of  the  fccond  GcnJfr,  whi..:h  llave 
but  two  Vertejt  s  to  t'nc  ii*rae  L3iametcr ;  the  ParaJ- 
lelopiped  under  tfatee  Qidinate$^  is  eqoal  to  the  Fiu 
raDelopiped  nndftr  the  two  Parts  of  the  Diameter 
cut  off  between  the  Oidinates  and  cbole  two  Ver- 


OrMnale  Jpfi&aUi  to  that  DuQKter,  and  the 
Point  of  CoiKOorle  to  aD  the  DianKters  is  called 

the  Centre  of  c!  c  r'i'ure;  as  the  Interfeaion  of 
the  0$rv«  and  of  tijc  Diameter,  is  called  th«  K«rr- 
tex,  and  thacIMnieter  the  Aieis  to  which  the  Or- 

dinates  are  Nortna'J,  ar  f  Hcd.  And  fo  in  Qtrvacf 

tlK5«tf«iG<«itfr,  it  any  two  right  and  parallel  ,  -i.- u  i  c 

linet  ate  drawn  occurring  to  the  CuivAin  three  I  texes,  and  a  given  Right  Line,  wbicti  OMic&m 
Toints;  a  right  Line  wV  i  h  (hall  fo  cutthofc  Paral- 1  nu|  be  ollcd  (be  Lotus  S/tSmii* 
kit,  that  the  Sum  of  two  I  arts  terminated  at  the 
Curve  on  one  Side  of  the  interfeiling  Line,  lhal!  be 
equal  to  the  third  Part  t«rinin««d  at  the  Curve  on 
the  other  Side;  this  Line  flwII  cQt,  aftwthefiine 
aoanner, 

to  the<   -   ,  , 

them,  that  the  Sum  or  the  two  Fares  on  one  Sde  |  ^  ^^^.^  other- PaiaDeU terminated  on  each  lide 
of  it,  {hali  be  cquil  to  the  third  Part  on  the  other.    ,        q^^^^  ^.^by  tj,^  ^^^^^^ 

And  tbwefoie  tbefc  tliree  Parts,  one  of  wbicn  ^^^^  f^^^^^  the  fourth  j  aa  here  the  ReSangla 
is  thus  every  wheie  equal  to  the  Sum  of  the  other  I  p^^t  of  the  firft,  is  to  the  Reftangle 

two,  may  be  called  Or  iimzftfy^^/»//t^f«a^^  Aiid|  ^^^^^       pj,j^j  ^i^i^j  .  3^  ^i,^  Rcaingfe 

'    '  under  the  lim  of  the  fccond,  i»  to  that  under  tlie 

Parts  of  the  Poorth:  when  fonr  iudb  Righc 
Lines  occur  to  a  Curve  of  tbe  fecond Gender,  each 
ojic  in  three  Points ;  then  lhall  the  Parallelepiped 
under  the  Parts  of  the  firft  Right  Line,  he  to  iliac 
under  tTic  Parts  of  the  third ;  andas  thcParallclO- 


a,  all  others  paialM  to  thefe,  an  J  occurring  ]     j^a,  ^y^^  Conicit  Scaioils  »M  two  P*- 

I  Curve  in  three  PoinlSj  that  u,  lhall  fo  cut  |  ^.^ji^j^  terminated  on  each  fide  at  tlTe  Curve,  arc 


die  inteift£ling  Line  to  whkh  the  Ordinates  arc 
af  pUed,  may  be  called  the  Dioftteter ;  the  Inter 
fcftion  of  the  Diameter  and  the  Curve,  may  be 
caJJtd  the  Vertex,  and  the  Pouit  of  Concourfc  of 
any  two  Diameters,  the  Centre. 

And  if  the  Diameter  be  Normal  tothfOidi    ^  ^^^^  ^^^^   ^    

nates,  It  may  be  called  the  ^xi/.;  andttet  P«Btl  """jj  undcrihe  Pam'of  Ihc"  fca^  witO 
where  all  the  Dianwtcia  ttnmnace^  tl»G«Msr«/|  ^        ^        ^  Founfa. 


A.  The  Hyperbola  of  the  fiiA  Gender  has  two 
^AwptcteV,  Lt  of  the  fecond,  tbl«e{  that  of  I     All  the  Legs  or  v^nrvesor  rne  ,ecora  aiiamgner 
fflihd,  four ;  and  it  can  S^no  moJe,  and  fo  Genders,  as  well  «  oftfc  fijft,  ^'^ni«ly  dawn 

of  the  reft.  A  id  a.  the  Parts  of  an,  Rijht  Line  o«.  ^^^Y'^  i'f^'''^?^' 

U'J}^w^^  Conical  merboll  anf  its  two   der ;  and  I  call_th«  ari  Hyperhobck  Leg,  which  m- 


HjpgrlfoSdt  <md  FaraifaSck  L^s, 

All  the  Legs  of  Curves  of  the  (ecofid  anJIiIghct 


lying  between  the  Conical  fijperbola 
Affymptotes  arc  every  'vhorc  equal ;  fo  in  the  Hy 
perbola  of  the  Second  Gender,  if  any  Right  Line 
ledrami,' cutting  both  the  Cutre  and  its  three 
Affymptotes  in  three  Points,  theSum  of  tl|«tiro 
Pans  of  that  Right  Line  being  drawn  tlK  fime 
way  from  any  two  AfTymptotcs  to  two  Points  of 
the  Curve,  will  be  equal  to  the  third  Part  drawn 
a  contrary  way  from  the  diiid  Afiymptote,:  to  a 
Child  Poiac  of  the  Curve. 

•    LatmtTranfvirfa  £^ 

.   5.  And  as  in  Non  VarahoBck  Qmuk  SeSiomst 
'file  Square  of  the  Ordinate  Applicatc^  dial  is, 
the  Rcdanglc  under  the  Ordinates,  drawn  at 
contrary  Sides  of  the  Damctcr,  is  to  the  Redangle 
of  die  Parts  of  the  Diameter,  which  a:c  termina- 
ted at  the  Vertex's  of  the  Elli^u  or  ^fpmrboh^  as 
a  certain  givai  Line,  which  is  caOed  the  'Lohu 
RcSlumyisto  that  Part  of  the  Dianicrcr  uliLIi  lies 
between  the  VcrtcK'Mm^  is  called  the  i^/Mf  Tro}^* 
verfum  :  So  in  Sbm  FarMOeOirvtitti^  lecond 
Gcr.Jrr,  a  Parallelopipcd  under  the  tlircc  Ordi- 
,  natc  Applicate^  is  to  a  Parallelopipcd,  under  tl^ 
Affts  or  die  Diameter  terminated  at  the  Ordinates, 
'  ind  the  three  Vertex's  of  the  Figure  ii^  a  certain 
'  mven  Ratio  j  in  which  Ratio,  if  you  take  three 
,  Right  Lines  to  the  three  Parts  of  a  DiaaclBr  fi- 
tuated  between  the  Vertex's  of  the  Figure,  one  an- 
fwering  to  another;  then  thcfc  three  Right  Lines 
may  be  called  the  Latcra  RiBa  of  the  Figure,  and 
the  Parts  of  the  Diameter  between  the  VmiUiy 
the  Latera  Urm^verfa.  And  »  in  "  * 


finitely.approadies  to  fomc  Affymptote  ;  and  tlut  a 
fare^te&tit  one,  which  hath  no  Afiymptote.  And 
thefe  Legs  are  heft  known  from  the  Tangents :  For 
if  the  Point  of  Coiuaii  be  at  an  infinite  Diftance, 
the  Tangent  of  an  Hfpmrh^ick  \jt%  will  coincid* 
with  the  Affymptote,  and  the  Tangent  of  a  farO' 
bolkk  Leg  will  recede  m  tnfimtum.,  will  vanifli  and 
no  where  be  found.  Wherefore  the  Affymptote  of 
any  Leg  ^  found,  \>%  leeiUng  the  Tangent  to  |hac 
teg  at  a  P<ant  infiiuvdly  (fifianc :  And  the  Qutrft^ 
flace  or  Wdiy  of  an  infinite  Leg,  is  found  by  feck- 
ii^  the  Poiuion  of  any  Right  Line^  which  is  pa-> 
idlel  to  the  Tangent  where  the  Point  of  Cbntsft 
goes  off  tn  infinitum :  For  this  Right  Line  is  di- 
rected towards  the  fame  way  with  the  infinite  Leg. 

Tbt  RtduBion  of  nil  Curves  of  the  feco$i4  GmdfT^ 
to  four  Cafes  of  Equ^niont. 

CASE  J. 

All  Lines  of  the  liifl,  thiid,  6fth  and  feventh 

Order,  and  fo  of  any  one,  proceeding  in  the  Or- 
der of  the  odd  Numbers,  have  at  leaft  two  Legs 
oc  Sides  pDOOecding  on  ad  infititm/i,  and  to  v.  a  rd^ 
contrary  ways.  Ajid  all  Linea  of  the  duid  Order 
have  two  fuch  Legs  or  Sides  ronnin;  bur  contraiy 
ways,  and  towards  which  no  oflu  r  oi  their  infinite 
Legs  (  except  in  tl>e  Carte/tan  Farabola )  do  tend. 
]f  the  Legs  aie  of  dife  Hyperbblick  Gender,  let 
G  5  be  their  Affymptote  ;  and  toit  let  the  paral- 
lel C  9  «  be  chamm,  terminated  (  if  poUibk  )  ac 
both  Ends  at  the  Gine*  Letchbi«faUelbe  bi- 
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feacd  ill  ;ir ;  and  then  will  the  Place  of  that  Point 


X he  the  Conical  Hjperhola  A'«,  one  of  whofe  Af- 
fyroptotes  a  AS:  Let  its  other  Afiymptotc  htAB', 
then  the  Equation  by  which  the  Relation  bet%vc€n 
the  Ordinate  B  C  and  the  AbfcifTa  AB  h  determi 
ncd,  if  AB\>e  put  and  h  C  =  will  always 
be  in  this  Form,  x yj-\-  e y  =  a  x'  +  b  xx  + 
c  X  +  where  the  Terms  e,  a,  by  c,  and  dy  de 
note  given  Quantities,  affc^ed  with  their  Signs 
-4-  and  —  ;  of  which  any  one  may  be  wanting, 
fo  the  Figure,  through  their  Dcfeit,  don't  turn  into 
a  Conick  Seftion.  And  this  Conical  Hyperbola 
may  coincide  with  its  Aflymptotes,  that  ii,  the 
Point  A' may  come  to  be  in  the  Line  A  fij  and  then 
the  Term     e  y  will  be  wanting. 

C  A  S  E  IT.  ' 


the  Relation  between  the  Ordinate  and  the 
Abfciffii  A  ^  is  determined,  alwaysbciu  this  Hornij 
yyzzs.ax^+bxx-^-cx-^-J. 

The  Names  of  the  Forvts.    .  ' 

.  f>i  Hud  a  \^ 

12.  In  the  Enumeration  of  Ctirvcs  of  tiielfe 
Cafes,  wc  call  that  an  Infcrtbed  Hyperbola^  whicJi 
lies  entirely  within  the  Angle  of  the  AlFymptote^, 
like  the  Corneal  Hyperbola ;  and  that  a  Qrcamfcri- 
bed  one,  whi^'h  curs  the  Aflymptotes,  andcontanw 
the  I^artscut  off  within  its  own  proper  Space ;  am 
that  an  Amb'gemal  one,  wliich  hatli  one  of  its  in- 
finite Legs  inioribing  it,  and  the  other  ciriTumfcri- 
bing  it.   I  iml!  that  a  Convsr^iit^  on*?,  wliolc  con- 
cave Legs  tend  inwards  towards  one  another,  ani 
turn  both  tl>c  fame  way  ;  but  tltat  I  call  a  Dhirg- 
ittg  one,  whofe  Legs  turn  their  Convexities  toivarJs 
each  other,  and  tend  towards  quite  contrary  ways. 
I  call  that  Hyperbola  contrary  hg'dy  whofe  L^s 
are  Convex  towards  contrary  Parts,  and  run  inh"- 
nitdy  on  totv«rd!i<:omraiy  ways ;  and  chat  a  Qm- 
cboidal  otUy  which  is  applied  to  itS'Alfymptotc  with 
its  Concave  Vertex  and  diverging  Legs  j  and  tha\ 
an  Anguinealor  £e'/-/(jt5one,whic!i  cuts  its  AfTvmp- 
tote  with  contrary  Flexions,  and  is  produced  both 
ways  into  contrary  L<^s.   I  call  that  a  Cruciform 
or  Crcfs-liki  oruy  which  cuts  its  Conjugate  croft- 
wife  J  and  that  Nodate,  which  by  returning  round 
into,  de.ulfates  it  felf.    I  call  that  Gufpidatey  whofe 
two  Parts  meet  and  terminate  in  the  Angle  of  Con- 
ta<3  ;  and  that  Putt3atey  whofe  Oval  Conjugate  is 
infinitely  fmall,  or  a  Point :  And  that  Hyperbola 
I  call  P:*rey  wliich,  by  the  Impoflibility  of  its  two 
Roots,  is  without  any  Oval  Node,  Spike  or  Con- 
jugate Point.    And  in  the  Jame  Scnle !  dtnomlnatfc 
a  PaiaboU  alfo,  to  be  Converging,  Jfivtrging,  con- 
trary leg'd,  Cructfomty  Nodate^  CKfpiJaie^  PuA- 
Bate  and  Pwr*.   >  \  ' ;  t    . "  .  ■  « 


t}.  But  if  the  Right  Line  C  B  c  cannot  be  ter- 
minated both  ways  at  the  Curve,  but  will  o-jcur  to 
th«  Curve  only  in  one  Point ,  then  draw  any  Line  |  Of  the  redundant  Hyperbola  andittAffjiitfptotex} 
in  a  given  Pofition,  which  (hall  cut  the  Affymptote 
S  in  A  ;  a  alfo  any  other  Right  Line,  as  B  C, 
parallel  to  the  Affymptote,  and  meeting  the  Curve 


an  the  Point  C :  And  then  the  Equation  by  which 
the  Relation  between  the  Ordinate  B  C  and  the.] 
Abfcifia  A  B  is  determined,  will  alway  put  on 
thi*  Form,  xy        x^  •{'bxx-{'Cx+d. 

CASE  III. 

1  o.  But  if  the  oppofitc  Legs  are  of  the  Parabo- 
lick  y  Gender,  draw  the  Right  Line  Cflc,  termi- 
nated at  both  Ends,  if  it's  pofTible,  at  the  Curve  ; 
and  running  according  to  the  Courfe  of  the  Legs, 
which  biffeft  in  B :  Thei>  fhall  the  Place  of  B  'be 
a  Right  Line.  Let  that  Right  Dne  be  A  By  ter- 
minated at  any  givci^  Point,  as  A;  and  then  the 
Equation  by  which  the  Relation  bet^veen  the  Or- 
dinate B  C  and  the  Abfcifla  A  B  is  determined, 
will  always  be  in  this  Vorm,  yyzzax^  +  b  xx 

^  .^^ 
CASEHy. 

1 1 .  But  if  the  Right  Line  CBc  meet  the  Curve 
but  in  one  Point,  and  therefore  can't  be  terininated 
at  the  Curve  at  both  Ends ;  let  the  Point  'SHiere  it 
occurs  to  the  Curve  be  C;  and  let  that  Right  Line  | 
at  the  Point  B,  fill  on  any  other  Right  Line  given 
in  Fofiiion,  as  A  By  and  terminated  at  any  given 
Point,  as  A :  Then  %vill  the  Equation,  by  which 
.  Vol.  II.  z 


1 15.  In  the  firil  Cafe,  if  the  Term  a  x»  be  Affit^ 
mative/then  the  Fig^'^ '♦^ I  be  a  tcipple  Hypsrfcola 
with  fix  Hyperbolical  Leg?,  which  will  rt!in  o«i  iA- 
finitely  by  the  three  Afrymptotei,  of  xvlitch,  no/fe 
are  parallel,  two  Legs  towards  each  Affympcote, 
ar>d  towards  contrary  Parts  ;  ai\d  thcfc  Alfymptotes, 
if  the  Term  b  x  *  be  not  wanting  in  the  Equation, 
will  mutually  interf<^  each  other  in  three  Points, 
forming  thereby  tHb  Triangle  D  <f  /.  But  if  the 


Term 
c»nverg 


rg?s<^wje 
take  A  D 


)  be  wanting,  they  will  all 
Point.  In  the  former  Cafe 

Ad=zA^z=-  ^ 


U  i/>  sno  bnA 

cit^lB  I!  .v  ?£vO  idi 
'.:':b  k-:« 

Aa 


if.voj  ,  ''..J 
join 


Google 


CUR 


C,UR 


join  D  i,  D  <^  ;  fo  fl»ll  AD,  O  4^  tfid D  /,  be 
the  three  Aflymptote«.  In  the  heterOfe,  draw 
«ny  Ordinate,  m  B  C,  in  wliich,  both  w»ys  pro- 
duced, tike,  00 ew*  Side,  B F andg/ tqoalto 
one  another,  and  in  die  60W  Ratio  trim  itftfOit 

hath  to  / ;  and  then  joining  AF,  Af;  AB. 
4  F,  and  i<  F,  fliall  be  three  Aflympcows.  And 
thU  kind  of  Hfp^a  1  call  redundamtt  bccauft  it 
exceeds  the  Cookk  Sea«gni  in  iIib  Nwabertf  in 


middle  Limits  J  and  t,  where  it  wili  be  tou^u'd 
by  the  OniiiwMi  « 'l  andvT,  And  Mth  <t» 

Firjl  Spictis. 
But  if  either  the  two  greatdlRoots,  A  Afi 


Cf  a»  Dimidtrtfthis  HjpMi^ 
tfhi  vipmt  Up* 

T4.  In  every  redundant  Hyjicfbob,  if  neither 
the  Term  #y  be  wanting,  nor  hh  ~-\a  c  equal 

to  4>  a  #  :  ,  the  Curve  will  have  no  Diameter ;  I 
hm.  if  cither  of  thofe  happen,  it  will  hare  om  onfy 
DiamettTy  and  tbreg  if  they  both  happen.  And 
the  Diameter  will  always  paf>  through  the  Inter- 
region  of  two  of  the  AHymptotei,  and  tifeft  all 
Rj^t  Lines  whidi  are  tcnninited  each  way  by 
thofe  Affymptotcs,  and  which  are  panflelto  the 
third  Alfyroptote :  And  the  A^/^ff'*  A  B  w'lW  be 
die  I^ajneter  of  the  Fipns  0^*^  Term 
4yu  wanting.  I  take  the  Word  Dbiwitttr  here, 
and  in  the  fouowing  Pages,  Abfolutely ;  and  in  the 
conunoD  Acceptation  of  it,  vix,  for  an  Abfcijfa 
•mitSdk  ludi  mqr  where  tivo  equal  Ordinatciii  one 
EttthefraePcint^ 


ifine  rtdimitKi  ^pmWtf  having  m  Uamettr^ 

15.  If  the  redundant  Hypeiboia  have  no  Dia 
nitrr,  let  the  four  Roots  or  Values  of  » in  this 
Bqvationax^  +  trx'  j4f+~tf#=ro, 
h^fcught :  And  foppofe  them  to  be  ^P,  ^  ^  7, 
•nd^«.  LettheOidinfttciPT««r^7,and^r> 
beerca^  and  tboft  IhaB  tooch  the  Cmre  hri  the 
Points  7,  T,  7,  f,  and  by  that  Contaft  (hall  give 
the  limiis  of  die  Cnzvc,  by  which  its  Spteitu  will 


For  if  an  the  Roots  .<4P,  A 'Wy  At,  Ap,  (fee 
Ji|.i.)  ate  jcal,  havtm  the  iame  S«n,  and  are 
mufdt  dKOvit  coniHb  <f  iliiea  Dyfeituh'ir^ 

JRjf.  3. 


Can  hiferihedi  a  Gramfcr'Aed, andan  Aitibigem 
m  one  p  with  oh  Ooali  And  one  of  the  Hyperbo- 
a's  will  lie  towards  D,  another  towards  <^  and  the 
tihird  towards/;  and  the  Oval  will  always  lie 
wicfaia  tbcTtiaiigle  Ddl^waA  9lS>  wtdna  the 


thcTi  JuadhaTe  the  fktat  Sign  with  tllc  other  two  • 
Viendie  Oval  and  Ommferibed  HfpkrMa  wiii 
Join  with  one  another,  the  Foints  of  Contafl  7  aiid 

or  T  and  r,  oo-indding;  and  the  Leu  of  tjio 
llyiniUeia  dacBgUiiig  Another,  will  be  can- 
tinued  in  the  Omr/,  and  oalBe  the  MNtatfFigiiio. 
Vac  Second  Sptcttt', 

If  the  three  greated  of  the  Roots,  A  t 

if  « S  9r  ihe  three  icaft^  ^    ^  w,  ^    aic  eqiM 


I 
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to  one  inother,  the  Nodus  wiJJ  be  ttirned  into  a 
very  (harp  Cmffiti  for  the  two  Legs  of  the  ciicum- 
fcxiMd  Hypcibola's  will  then  concur  in  the  Angle 
of  Gontaa.  and  iwc  te  Modiicad  fintkn.  A» 

If  the  two  middle  Roots  A*  and  are  e- 
qual|  fb*  Pttinu  ^  Cqprna  r  audi  will  be  ooiik 


ddoi^ ;  wherefore  tbc  Ooo/.wiJl  vanUh  into  t 
^^•nt,  and  the  Rgure  will  (i>n(tft  of  throe  Hyper- 
bola a,  an  bifcribedy  a  OronR^cn/w^  and  an  Am- 
*  *  -    with  a  Qonjnfam  M#s  WUch 


one. 


If  two  of  tha  Roota  are  ioipof&k^  and  tip 
^VlttiaafH^  and  ofthe  limitt^pi^ftr  llM« 


*">t  hare  contxaiy  Signs)  ;  there  will  be  three 
poie  Hyperbola's,  without  any  Oval^  Nodt,  Cmfp, 
01  AmT  Ctti^att  ;  and  thefe  Hyperbola  s  wUI 
«ai«r  lie  at  theSides  or  the  Angles  of  the  Trian- 
W  ande  by  the  AlTyaaptotts:  Which  cukes  a 
B/ih  or  Sixth  Spedet. 

If  two  of  the  Roots  aie  equal,  and  the  othex 
tm»  cit^  impoffib)*  or  real,  with  Si|us  conua- 


•J 
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1%.  If; 


rv  to  thofe  of  the  cqtui  RooU ;  the  Cruciform 
Inguie  will  'be  pnAxeA'^  Bor.iiro  of  the  Hyper- 
boal's  will  decuflaie  one  another  ;  and  that  either 
at  the  Vertex  ot^  the  Triangle  nude  by  the  Afiymo 
totes,  or  at  its  Btft }  uid  tilde  two  aie  die  5!fMMfA 
and  E'fhth  Species. 

Laflly,  If  all  tlic  Roots  arc  impofliblc,  or  if 
they  are  all  real  and  unequal^  and  two  of  them 
are  Affirmative  and  two  Negative;  then  there  will 
be  two  Hyperbola's  at  the  oppoluc  Angles  of  the 
two  MTymptotcs,  with  an  A^Vtantal  or  Serpentine 
about  the  Child  AfffmeiQCe.  Which  is 
the  N'uUb  Specits, 


And  llKft  aieill  th^  poflibk  Cafa  ofthe  Roots ; 
for  if  any  two  Rooct  are  equal  to  one  ^oocheL 
and  Che  other  two  aK  cqml  aUbw  the  Ram  will 

•  •  •  • 

.  ,       ,      '. .  . 

16.  If  the  radmiduiklfnalMb  IwMrQiieeiilf 

Btaitteter,  let  it  be  the  Auciila  AB\  and  in  the 
Equation  ax*  -^hK  x-^  ex  d~  o^JtA.  ih(i 
three  Values  of     or-thrdme  Roots.  Then. 

If  thofc  Roots  are  all  real,  and  have  the  lame 
Sig^  the  Figure  (haH  oonfift  of  an  0ml  lying 
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within  the  Triangle  D  d  S'^  and  of  three  Hyperbo- 
la s  is  Its  Angles,  vix.  oiie  ciicumlciibed  at  the 
AngkP,  and  the  odiertwo  uafiaibcdat  Jand/j 
•nadmmak^  a  T  n^A  Spev^a. 

If  the  two  great  Koots  arc  equal,  and  the 
tUid  of  tbB  6ae  Sgn  with  chenbtiieL^  oF 

%  i8.  . 


IIk  Hypert>o!a  lying  towards  I»,  will  dccuflafe  one 
another  1)  {he  form  of  a  Node^  by  reafbn  of  the 
Oontaa  of  the  OpoL  Wliich  ii  tho  SbMitk 
Species, 

Ktheittvelladli  aKcqail,|li«il^ol»ii<.| 


comes  Cufpidatt,  wiiJioaC  amrOMiA 
tbf  Twelfth  ^ecitt.  . 

If  the  tw>Jeaft  Roots  aw  eqaal,  and  die  duidl 
m  liic  fiiine  Sign  with  tlKn,  then  tfaeOtu/va*] 


V 


nilhes  ilito>.'9QinL^  Wliickwdter'a  OiliMimfift' 

Specm. 

:    In  the  fiior  hit  J]^x,  the  Hyperbola  lying  to- 

wivh  D  contains  its  Airymptotc  withuiit;  but 
the  other  two  are  themleive*  contaioed  within  tha 
Aflvmptotes. 

If  two  of  the  R  >  rs  arc  impofTible,  then  there 
will  be  duee  pure  Hype  rbola's,  without  any  CW, 

(  See  iTTf .  20.) 


H^.  23. 


I 


Decuj^athm,  or  Cii/^'«.  And  there  are  fenr  Cttht 
of  tffij  StMies^  vnca  Tcurteentb,  if  the  circum- 
fcribed  Hyperbola  lie  towards  Z?,  and  a  riftetntb^ 
if  the  infin-ibed  Hyperbola  lie  towards  D  ,  a 
ttgnthf  if  the  cir,  umf nbij  Hyperbola  lie  under 
Ae  Bale  D  /  of  the  Tnanale  U  i  and  a  Ssttsn- 
teentb,  when  the  utmbedHypabda  lies  undettht 
ioineBaft. 

If  two  Roots  are  equal,  and  the  third  of  a  dn- 
ferentSign  From  them,  the  Figure  will  beGiwri- 
forttti  fi«cwooftbe|hi«etmcrbola'swiUdecur- 
Ate  one  another,  citfaer  at  Oe  Vcffii,  or  at  the 
Baft  of  the  Tiiaiigfe  oudc  by  the  iiffftuv  totes* 

»  Which 
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tuntb. 


CUR  


u  n. 


•  it  > . 
•jfi  * 


Si  1 


ncher  lie  on  the  fame  Side  of  us  Affymptotc  that 
the  Affiamiotick  Triangle  doth,  or  conimil| : 
And         rwo  Cafi:«conftirutctwooatt;5^iCii«i 

■ 


If  two  Tloots  are  uncqnaT,  and  of  the  Gtnc 
Son,  ukI  the  Third  l?e  of  a  difottt  one,  there 
iSl  UtiwHyp«bo|a%  iatlie^ngfiBeAi«M« 

fig,  26, 


IT.  The  wiw>4an»  HypeiboW  which  bMhtliBf 
Diamettn,  confifts  of  three  Hyperbola  s  ]yin| 

 ^...-..U-J^^ 


If** 


1  1 

I-  i.  'f. 


or  at  tiM  Angle  of  the  AllQfmptoticic  Triangte; 
The  former  Ca'c  maitesthe  litetttf  Simi^  ni| 
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fiuu  ridtmdmi^i^fptrheJds  with  ibr«4  A^jmp- 
t8«  VAcdnNAflynptoMfdoinfufiffbtKiniv 

tficT  in  otie  comn»on  V'oinr,  the jch  and  6th  Specie j 


\xAVA^\m%txienti  Vifth,  ind  the  Ninth  in- 
fo  s  T-Kfutj  Sixth  Spc  u-jj^^  whci«  the  An^utntal 
doth  not  pail  through  the^kmcouric  ot'  (be  Af- 
^mptote,  and  into  a  TwMijf  Sntmtby  where  it 
doth  fi);  in  whirfi  Cafe  the  Term^  b  .1:1  1  d  arc 
wanting,  and  the  Concoorie  of  tiie  Afljfmptotes  i» 
the  Cencic  of  the  Figure,  euually  diQant  fkoni  all 
its  oppofuc  FSuti,  And  dMefim  Species baw  00 
Diameter. 

The  Fourteenth  and  Sixteenth  Species  may  he 
changed  alio  into  a  Twenty  Eighth  S'-'-an^  nud  the 
Fifteenth  and  Seveuteeni^  iiito  a  J  weruj  Ntntb, 


"  '  iff. 
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1  If  »11  the  Roots  A-r,  AF,  Apt  Av^  of  thv 


II 


.    JlU  L92<1.  4  Am.ii 


TlieF.ighfccnth  and  Ifheteenth  into  ttUrttgthf 
and  the  Tn  ciitietli  atm  Twenty  Firft  into  a  Thirty 
tirft.  AjhI  all  rhefo  Species  have  bqf  ^>ne  only 
Diameter.  And  finally,  the  Twcflty  Second  and 
Twenty  Third  Spcv  ies,  may  be  chainged  into  a 
Thirty  SeamJy  which  hathtDresDiamcicupafllng 
through  tlie  Point  of  Cspcoqjle  of  tlie  Allymptoces. 


im/ Hyperbola  approaching  towards  the  common 
jAflymptotebya  contrary  Flexion,  and  with  a  Con. 
jugateOtrdl  WMchiitt^et  the72ky  TUrdSptdes. 

If  the  two  middle  Roots  A  P  and  Affhe  equal 
}ne  to  uiocfaer,  then  tbe  ChaL  and  the  Angtuntal 


All  which  Changes  >v^l  be  eafily  undl^ood,  if 
you  fuppofc  the  Alfyniptotick  Thai^  tobediott- 
tiiflicd  till  it  vanilh  into  a  Point.  . 

SixdifiM  Hjfperbela's,  bmtug  rnDtamtftr, 

ip.  If,  in  the  firft  Cafe  of  the  Equations^  t!;c 
Tarn  ax*  bp  Native,  the  Figaie  will  be  a  de- 
'  fidcnt  Hypeihola,  having  one  only  Airympa>te,and 
only  two  Hyperbolick  Legs  running  one  infinitely 
towards  the  Side  of  the  Affympcot^  bae  quite  con- 
trary ways ;  and  this  Allymptote  is  the  firft  and 
principal  OiJiiiare  AG.   If  the  Term ^ji  be  not 
wanting,  the  Figtne  will  have  no  Diameter;  but 
if  it  be  wanting,  it  will  luve  but  one :  In  the  for> 
mer  die  die  Species  are  tfaiis  enniiwiitcd: 


nvill  be  ipined,  decn&ting  one  another  in  the 
Form  of  *N0d*.  Aad^  diis  is  die  Tiirty  Bmtk 

If  tliiiee  of  dlfr  H^ots  are  equalj  the  Node  will 
dnt^  incaa  moA  Acute Cij^<  iotbe  Vec- 


tex  of  the  Anguineal,  And  this  conftttates  a 

Thirtjf  ftfth  Spsdes, 

IF 
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If  of  the  Chree  Roon,  ha^sig  the  &«ie  Sign, 

the  nvo  rrcatcftj  _'1  p  and -r,  are  equal  to  one 
•nothei;  then  ihc  Oval  vaniflies  into  si  Point. 
Whtdhmkes  a  Thirty fbUbSptws.  (See  f/f.+^O 
ir  any  two  Roots  are  imigtnary,  there  vvil]  ri^ 
■uui  the  AMftunealzlont^  and  thisJpMrtr,  without 
•iqrOliHi^  Im^iMV,  Gk/^j  otOmjigatt  Feint. 


If  the  don't  p«ft  throagli  the  Point 

it  makes  thcTbirti  fivtntb  Sptde* ;  but  if  it  doth 
ftfithroc^  yd^  ^  it  wili  do  when  the  Terms  h 
and  i  :irc  w:Tnting  ")  then  that  Point  wiJl  be  the 
Centre  ot  the  Figuie,  bife^iing  all  Right  Lines 
4iawn  thioogh  it,  and  terminated  both  ways  by 

ao.  In  the  other  Ca(e,  where  the  Tcnn  *  »  is 
tnnting,  and  confeqaentljr  the  Figure  hath  a  Di- 
WMcr,  if  aU  the  Rooo^  7»  ^  <  ^    of  the 

%41- 


Eqatlidii  tftf*  4*  b»»'¥9lt'^d^wn  leal, 

uj^cquil,  and  of  the  fame  Sign  j  thert  the  Figdre 
wiil  be  a  Concbotdal  Ihpsrboia^  with  an  Oval  on 
its  convex  Side.  Andtms ia n'linttfninih  Speaii* 

If  t«'o  of  the  Roors  arc  cqiiilj  and  of  the  fa  me 
Si^n^  but  theliuxd  wich  a.  coucmj  Si^ii^  the  Ovai 


1 


e 


lie  on  the  Cemskvt  Side     the  CM*fibi 
Hjp«rhota.    Arvd  thia  makes  a  Fortieth  Specie!. 
If  the  twoleO^r  Roots  A  T,  Att  are  e^mL 


then  the  CW/and  the  Conchoid  wilt  be  joine<|, 
decofiknng  one  anothn  like  a  jMi^  Whidi  it 

a  Tbrty  fir  ft  Spedn. 

If  the  chree  Ri^ots  ar^  cqna1,  the  Nodut  will  b< 
chaogied  into  a  Cufpit^  and  the  Fig^Ie  wili  be  the 
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Clfford  of  the  Ancients.  Aiid  this  makes  %  ^ntj 
fecond  Speckt, 

V  the  two  greater  Roots  «re  equal,  »n4  the 
Third  of  the  Cunc  Sign  with  tbem,  ttwn  tl*!Coo- 

« 


aie  partly  HftKiboM,  ■nd  paidy  Futbolicalj 
tbttK  tbe  CiMMbolidE       fcf  being eoacliwaHr 


dKudsl  H^fperbokj  will  tnvt  a  Conju^tc  Foint 
■t  ifi  Convexity.   WUdl  b  a  FVfy  tifri  Spa:ui. 

If  two  of  the  Roots  are  cqoa),  and  the  Third 
|)S««  a  (^cnuy  Sign ;  the  Conduridal  Hypobola 
mBL  then  l^ve  a  Conjugate  Pamt  at  its  Conavrily. 
y^hich  makes  a  Forty  fomrth  ipec'w. 

If  two  of  the  Roots  are  impoffiblC)  tfaeie  wiD 

a  fORGoncboidd  widnot^ite 


dtawn  oot^  are  jcMiii  HypeibalicalI4l 
which  are  next  tt  tbeaL  AoA  dbb  iatfacArK^j^ 

t^cww  Wftf  ifiwBto  i« 
of  the  liat  %i  «Ub  dwmi  aieii«i&  tbc  Ovs^ 


Culb,  ot  Conjunte  Point.  And  this  is  a  Bfrt* 

Stven  Farabolick  hfyperbola's^  hatting  no  Diameter. 

21.  If  in  the  firft  Cafe  of  the  Equations,  tlie 
Term <r  x>  be  wanting,  bjit th^bb  xhc  not  waa- 
tin.; ;  then  the  Figfie  will  be  a  Farabolick  Hyper- 
bola, having  t\w  Hyperbolic^  Legs  to  one  Af- 
fymptorc5  AG^  convcrgii«g  towards  one  and  the 
lame  Sign.  If  the  Tcrm^jib^  not  wanting,  the 
Figoie  will  have  no  Diametek  ;t  but  if  it  be  want- 
ing, it  will  have  one  only :  tiefbimer  Cafe  the 
Species  will  be  thefe. 

If  the  three  Roots  A      Av^  A      of  this 

Equation    .v'  +  c  jr»+  <f *  +  —  =E  0,  be  unc- 

4 

2ua],and  have  the  fame  Sign,  the  Figtire  will  ron 
ft  «  «ti  Oval,  aiid  of  two  other  Curves,  wjuch 

A.  *  i 


and  one  of  thofe  Hyperbola  Paiabolick  Carves  be 
joined,  and  interfefl  one  another  in  the  Form  of 
Node.  Wbidi  is  the  Forty  feventh  Species, 
,  If  tfiedpte  Roots  ate  equal,  the  Node  will  tom 


«no  3  Cuff.  Which  makes  a  Fortj  ei^bih-Jpffffs. 
I  "  If 
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If  the  two  grcateft  Roots  are  equal,  and  the  |  Puabolick  Canes  wiB  be  joined, 
Wabath  ttis  bneSig^  with  dmii  tiie  OlMff  I  another  in  the  Fonnof  •Graft. 

If  the  two  S 


will  vanifh  into  a  Gwt/cwMlWitf.  •  VWA  is  liie 
Aftf  rmtb  Spedet. 

Vt  two  of  the  Rooti  aie  tmiioffiUe,  the  two 
IliPSibol*  Fiiabolick  Omres  will 


tlio 


Roots  aic  iiai^  ui  of  tlwte 
9^0,  and  the  Thinl  have  si  contrary  *;iVn,  the  R« 
jpK  will  become  an  Aiiguttal  Hjpeibok  aboatdie 


AflympCoCe  A  G.  tOfeditt  itMk  a  Conmais 
A«r  IMMeib  Hjptrhtktf  wAU  Iwim  XHi- 


22.  In  the  other  Cafe,  where  the  Term  «j  b 

wanrinJ^,  and  rbe  Figure  hath  a  Diamercr,  if  the 
two  Koou  ot  tius  £^iuucui  i^xx-f-cx-^d^o 


without  any  Oo^,  Dea^atutrty  Ci^py  or  CWt/a^^^ 

2Vmt.  And  this  will  make  a  F?/iwtASj^CMj.       ,    .      --Lt     .         n  .         ti     ,  ,  r. 

If  two  of  the  Hoots  be  equal,  and  the  Third   ^'l  «mpoirib!^  there  will  be  t«  o  Hypcr^yU  Pa- 
kmicontsaifySifli  ttthcn,  then  the  HncrboJa  '^^^  Figures  equally  dilUntftom  the  DUmeta 
-wr     ~    I       ^  i<  ir,  aroi  ooe  on ooe  Side,  andlhe otlw  on  Ao 

other,  which  will  conllicutc  a  R/fy  third  Spici'i. 


Vol.  It 


If  the  two  Roots  of  (hie  EouaQon  be  impoflibie, 
|]w  f^rpobob  FtobstBde  Figans  wilt  join,  mtf 


Bb  a 
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inteiied  one  another  in  the  Form  of  a  Cn»f«.  And 
this  will  be  a  flf^  fmrtb  Spea  -: 

If  the  Roots  are  cqnal^  and  have  the  fame  Sign, 
there  vviU  be  aCondioidal  iij^thtik  wlA  «  Fam- 


Z.  • 

B  , 

bob  w  tiie        S'^i^  °f      Afiymptoie.  And 

IF  the  Roots  have  coritiary  Signr,  there  wul  oe 
a  COiUboi^  Hyperbola,  on  oncbuic  ot  the  Affymp- 


CUR 

ditced  will  be  the  HypertioHfia  oF  an'Hfpa|)ola, 

Elliplis  or  T'iraboli,  j  ordiiig  a  J  the  Term  «  if 
Affirmative  or  Native,  oi:uuite.  wanting. 

The  Hyperbolifm  oF  an  Hypeiliolk  hith  Aice 
Affymptotcs,  of  which  one  i  the  flrfl  and  principal 
Ordinate  A  d,  the  other  two  are  l^araUels  to  the 
AbfcilTa/fS)  and  equtdiflafic  (mil  ieonouliSidB 
of  it. 

In  the  principal  Ordinate  A  dy  take  A  d,  AJ" 
equal  both  ways  to  the  Quantity  :c ;  and  thro' 
the  Point  J  and  draw  di^  >  y  at  Aflfmpme^ 
paiallel  to  the  Abfciflk  Aff*  ,  - 

»  When  the  Term  e  yh  not  wantmg,  tJ«  Figure 
hath  no  Diameter.  In  tiiisCafe,  if  A  Pand  Ap^ 
,the  ttvo  Roots  of  the  Equation  c  jr  x  -|-  d  x 

+      —  o,  arc  real  and  unequal  (  for  e^ual  they 

■  cannot  be,  unlefs  the  Figure  be  a  ConickSeSion ; ) 
.  tiien  wiU  the  Figure  confift  of  three  Hypeibola's 
oppofiie  tt>  OM  anodMff ;  4E  «hidi,  om 

■        *        f^.  6i. 


tote,  and  a  Parabola  on  fte  oAcr.  Atidthiimato 

Four  Hyperb<Uifms  of  the  Hjperhtia. 

,  aa.  Whenever  in  the  firrt  Cafe  of  the  Equations, 
the  Term  «  jr*  and  &  «  x  are  both  wajitinj^,  the 


ing,  tb< 
Gaoicl 


Figure  win  be  A  jEQ(^iirtefi/«»  of  loma 

Se^iofi. 

•  I  catt  that  die  Hfperhoiifm  ot  a  Figure,  when 

the  Ordinate  comes  oiif  by  dividing  the  Rcflin<:!e 
under  the  QiJinate  ot  that  Figure  and  a  given 
Rigltt  Line,  by  the'  comtnon  Aafdjfa.  By  this 
means  a  Right  Line  is-  changed  into  a  Coiiick 
Se£lion,  and  every  Conick  SeSion  into  fbme  one 
oF  thofe  Figures  which  I  here  cull  the  Hyperbolifins 
of  the  Conick  SedUMW.  For  the  Equation  for 
the  Figure,  of  whldh  we  now  IpEalc,  vix,  x 
yy  +  cx  +  d,  glvca  the Oidtnatt  f 

 Z  ;  whidi  V  gene- 

rated  by  dividing  the  Reaan^le  onder '  the  Qrd.  of 

the  Conick  Seaion,-^:^^^  


and  a  given  Right  Line  w,  by  the  common  Ab- 
fcii&  X.   Whence  it  is  plaui,  that  thr  Figure  p  ro- 


tween  the  parallel  Aflymptotes,  and  the  other  two 
without  them.  And  this  is  a  Fiftj  ftiMtitb  Speatu 
If  the  two  Roots  are  impofliblc,  there  wiD  be 
two  oppbfite  Hyperbola's  without  the  patalkl  Af- 
fpmptotes,  and  an  Hyperbdical  Angdneal  wilfcia 
dien.  ThttFigiiieiBof  two  Spedtt;  ftckhadi 


i 

k 

*       »  t 

A 

> 

• 

>  i 

W 


no 
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^  Id 


A  S 

1 

no  Centre  when  the  Term  J  is  net  wmtin^j  tut 
if  ^be  wuitins,  the  Point  ^  is  its  Centre.  The 
Ibnner  oF  thele -maWs  >  Fifty  eighth^  the  kttn  a 
FiW»  ninth  .^/Vi 

'  Wit  if  the  Term  tj  it  wsuiting,  the  Fkure 
«^  ooi^of  ditee  oppofiieHypeTbobliV  ^  ^nich 
OM  Witt  lie  between  OK  puiM  AfQrmpiM^ 


1 

0  ■ 

1 

C  U  R> 


But  iF  t*ic  Term  H  be  wanting,  the  Figure  will 
have  a  Centxc  withoat  sny  Diajneta^  which  wiU 


the  other  two  without,  as  in  th«  <^\\\\  Spexiex: 
And  bcfidis  this,  it  will  have  a  Diamecerj  which 

is  t)>e  Abfciira  A  B*  Aoi  thu  ooliftitana  §  Jij»- 
tittb  Sfigae/. 

ftf..  The  Hf  pcrbolifin  of  in  Ellip&  is  detenni- 

ned  by  this  ri^uation  xyy  +  ey:=zcx^  J  • 
and  hath  only  one  Affymptote,  which  i»the  prin- 
dpal  Ordinate  j4  J.  i£  the  Term  jr  be  not  want- 
ing, the  Figure  will  be  an  Angiiincal  Hyperbola 
without  any  DtameTcr,  and  even  wuitour  anyCen 
tre,  if  rhc  Tenn  il  be  not  wantit^  Wbicfa 
the  Sixty  fi-  ft  Spteies, 


be  the  roinC  A.  And  tbu  makes  a  Sixty  [econd 
Spades.  A  K 

And  if  the  Term  ty  b«  wanting,  and  nfA'd, 
die  Figuie  will  be  a  Conchoidai  Hyperbola  to  the 


AfTymptotc  A  Cj  ,  aitd  will  have  a Diatnetec  without 
any  Centre,  that  i<,  the  Abfeiffil  AB,  Wbidi 
oiakcs  a  Stittj  third  Sped*f* 

Tit9,  HfptricSfini  af  th$  Far^ffila. 

25.  The  Hypeibolifm  of  a  Parabob  bdeterminetl 
hy  tlii>  F.»]uatioii  x yy  =  d;  and  hath  two 

Atrymptotes,  the  Abfcifla  A  and  the  firfi  and 
pHncipal  OiaiiiaiCilG.'  Bot^iiHieifeela'a.te 
tiui  I^iite  ate  two,'  mc  ^fioffia  die  oppofite  An- 
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of  the  AffymFfotc,  tut  in  the  contiguous  cr 
l^jHpTTXOnfl^  §ud  tbit  oo  each  Side  die  AbldiJ^ 


tf  Here  the  Figure  of  a  Tridsut,  And  chU  Fimii^ 
IS  tlut  Panlbola  V  Pti  Cartes  coiSxvBtdi 
Equacions  of  fix  Dimeitfions.  Thtt  tbraefon:  ii 
I^SucPifixtbSpadeu 

27.  In  the  tfaird  Cafe  the  Equation  was  77  — 

1 .1  ^ '  +  J'  X  .r  +  c  T  4-  i ;  icfigm  a  Pteabola, 
whofe  Legs  di  vrrgc  fiom  oiic  auodw.',  aai  ran  ouc 
infifliftl^  eon  1 1  a  1  v  vfip.  The  AbfcliTi  ^  Jl  k  in 
Diamcrrr,  aixl  lu  five  Specie*  •»  theic: 

Ji,  of  the  Equation  a  +  &*jr+c*  +  rf 
S=  0,^tiie  Roots  At^  At,  A  are  leal  and 
unequtl ; «  m  die  Ft^are  ia  a  4iv«ssu>s  F«nb(^ 


Of  9j  and  even  without  an|  I>ianieter»  if  tbA 
Term     be  there,  but  with  <me  if  that  bt  wanting. 
'  Vl^tadltffO  i&Mciffi  an  the  SakU  fmrto  and  Sixtj 

'26  la  the  ftoond  Caie  of  the  Equation  there  is 
W«=tfx*  ^b$i  X  -^e  X  -^d:  And-the  Fkare 


two  are  Hyt^etboVt  dMOt  iScie  AlTymptote  A  G 

twKline,  towards  contrar,'  Parts  ,  ar.d  twoconvrrg- 
jiy  Pftjabola's,  and,  with  the  former^  making  as 


of  the  For  m  of  a  Bell,  with  tn  Oval  as  Its  Vcnnc. 
And  diii  naka  a  Surtjr  fiwntb  Spediu 


If 
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If^  two  o£'  the  I^oocs  w  eqaaH,  iM^Hiy 

^^^^^^^  ^-^^ 


If  two  of  tix  Roots  arc  iinpollibj^  thuc  wUl 


beaputenuabdaorsBcn-UkeFonlA.  Aodtyi 
waOtuiSutSttumj  firjl  Spemi.  ^ 

7^  Cubical  iarMa. 

a8.  In  the  fourth  Cafe,  ?et  the  Equation  be 

J.  thcawiaudraoc* 


i  V 

i 


kyt  FuftBatgy  by  having  the  Oval  infinitely  {nuJJ. 
Which  two  Speciej  are  the  Suity  s^Jki  and  ,$)igf^ 

If  three  oF  tlie  Roots  are  equal,  the  Panbola 
wiU  he  Cujpidatg  at  the  Vertex.  And  tfaj*  » ibe 


i^etRan  Parabola,  commonly  called  Seatt-ctabkal. 
Which  makes  the  Scvmttietb  Spscus, 


the  Cubical  ParobUs  friA  eotittaxy  (nn'd  teoi 

And  thu  makes  up,  or  completts  the  Number  of 
the.  Specks  of  theie  Curves,  to  be  in  all  SewHU 

IMM.  ^ 

Of  the  Genefti  of  CurOsi  by  SbaJowi. 

3f>  If  the  Shado^vs  oF  Figures  arc  projected  on 
an  infinite  Plane  illuraiiiatcd  fjrom  a  lucid  Point, 
the  Shadows  of  the  Conick  Scclions  will  alwaya 
be  .Conick  Seaions;  thofe  oF  tlie  Curves  of  thd 
Second  Gender,  will  always  be  Curves  of  the  Se- 
cond Gender  j  and  the  Shidows  of  Curves  of  the 
Third  Gcndei^  will  themftlvei  be  of  tlje  fame 
Gender,  Mid  iSon  ht  m/btttum.  And  as  a  Circle, 
by  the  Projcaion  of  its  Sh^de,  generates  all  the 
Ouilck  Se<£lions ;  fo  will  tlic  five  diverauig  Paa* 
bob's  rpoken  of  in  cb.  28.  by  their  Shadaws  gene- 
rate and  exhibit  all  Curves  of  the  Second  Gender; 
and  fo  fomc  more  fimplc  Curves  of  other  Goidat. 
may  be  found,  which,  -by  Fraje^aaoF  thdC 
Shadows  from  a  lucid  Point  upon  a  Phacu' 
form  all  other  Curves  of  the  ^qk  Kuak  ^ 

•i      '  ■  ■  ff. 
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Oftb0doubUFthitt^Ciirvu.'  . 

'  ^0.  1  did  above,  that  Carves  of  the  Second 
Gender  might  be  a^M  *  Rigbt  Line  in  thiee 
iVsints;  totwocftnowPoifltBluefonKtimcs  co- 
Incident.  A»  when  the  Right  Line  F3<Tcs  hy  an 
Oval  infinitely  fnuU^ .  or  by  the  Concourfe  of  nvo 
;Fkra  of  a  Oinre  mutually  interfefling  each  other, 
or  runiung  together  into  a  Cufp'n.  And  if  at  any 
time  all  the  "Right  Lines  tending  the  lame  way 
with  the  infinite  L^  of  any  Curve,  docut  it  in  one 
only  Point,  (  as  happens  in  the  Ordinate  of  the 
Cartefian^  zn^  'm^cCubicalFaraholay  and  in  the 
Riglit  Lines  which  are  parallel  to  the  Ablcilla  of 
the  Hypeibolifiou  of  Hyperbola's  and  Parabola's;  ) 
then  you  are  to  conceive  thatthofe  Right  Lines 
pafs  tHroup,h  two  other  Points  of  the  Curve  (as  I 
may  Qkj  )  placed  at  an  infinite  DiAance ;  and  thefe 
tno  oO'iindent  InterftdioiM,  ^vhether  dwy  be  at 
A.fiiitip  or  an  infinite  Diftance,  1  call  the  double 
'^mir.  And  fuch  Curves  as  have  this  double 
may  be  dcfiiibed  bf  dw  fiaOoiving  Hmo- 


XhwuMf/Qr  thf  Orgmuai  Drfer^tim  tfpKnes. 

'  Theor.  L  If  two  Angles,  ^%  P  A  D  and 
TSBi  whofe  Magnitude  is  given,  be  turned  Mind 
the  tolcs  A  and  &,  ffiven  alfo  in  Pofition  ;  and 
their  Ixp  APt  B  i*,  By  their  Point  of  C000MI1& 
t 


P,  defaibe  a  Conick  SeSion  paling  thro'  their 
"Poles  ^  and  except  when  that  Right  Une 
happens  to  pafs  throi^h  either  of  the  Poles  A  or 
9 ;  or  when  die  AnglaJ.^^  and  4,^  Z)  nnifli 
togedletlnioiMChiiigrfirtnludi  Cam  Ae  Foint 
tidlddbibealUi^IiBe. 

n.  If  tbefiiftLegSif    B  P,  bytheir  Point  of 

Concourfe  F,  do  defcribe  a  Conick  Scflioii  pjf- 
ling  through  the  Pole  A;  then  will  the  two  otiier 
Legs  ADy  B  Di  by  their  Point  of  Concourfe  D, 
defcribe  a  Curve  of  the  Second  Gender,  palling 
through  the  other  Pole  and  having  a  (krub/g 
tbhit  in  the  firft  Pok  Ay  through  which  the  Co- 
nick Seaiont,  C»xpC  when  the  Angles  B  ADy 
A  B  Dy  vanifli  bom  away  tosethcr ;  tor  then  the 
Point  D  will  defcnbc  anotbcs  Conk^  ScQion 
.faffing  thioiigli  the  Pole  A. 

IIT.  But  if  the  Conick  SeSion  which  the  Point 
^defaibes.  pais  through  neither  the  Pole  Ay  nor 
S}  then  oiePtnntDwUI  ddcribeaCmreoc  the 
.usoad  ot  ThndGciiderj  hniag  tdmUt  gAdi 


and  that  douhh;  Pjint  will  be  in  the  Concourfit  oT 
the  defcribent  Legs  A  D  and  B  Dy  when  the  Alt* 

?]e$  B  A  Py  AB  P  vanilh  together :  And  tht 
^arve  dcicribed,  wiU  be  onr  f>f  the  Second  Gen* 
der,  if  the  Angles  B  ADy  A  B  D  vaiulh  together  . 
odMXwife  'twifi  be  oik  of  the  Third  Kind,  anti 
then  it  wiH  have  two  Other  Bunts  in  tbe 
Poles  ^andB. 

tnfitt, 

:)2>  A  Conick  Sedion  is  determined  by  haviiM 
five  of  its  Points  given ;  and  may  be  diotdefo^ 
bed  by  them:  Let  the  five  Points  be /f,  fl,  C,  D, 
and  E'y  join  any  three  of  them  together,. as  fup- 
pofe  Ay  B  and  Cy  and  form  the  Trungle  ABC, 
and  fuppofe  any  two  of  its  Angles,  as  C/f  5  and 
CB  Ay  to  revolve  round  their  Vertices  ^and 
and  when  C,  the  Intcrfedion  of  the  Legs  A  C, 
B  C,  is  fucceflively  applied  to  the  otiier  two  Pointa 
Dy  Ey  kt  the  Inter(e£tion  of  the  other  Legs  A  B 
and  B  Ay  fall  in  the  Point  P  and  Q.  Let  alfa 
the  Line  P  ^  be  drawn,  and  infinitely  produced ; 
and  let  the  moveable  Angles  be  fo  nuned  round, 
that  the  Inter  eftion  of  the  Legs  y^? and  BP. may 
deloibcthe  Ri^LinePj^:  Ajid  then  will  the 
liiHifiaiea  of  ue  two  other  Legs,  C,  defcribe  the 
pnpoU  Oooidk  Season^  by  2%Mr.  L 

Xb*  Defcription  of  Qurvei  of  the  SecoadGendgr 

^3.  All  Curves  of  the  Second  Gender  which 
have  a  dnAIe  Pointy  are  determined  from  tbeic 
ievcn  given^  Points,  of  which  one  is  that  dottbb 
Pomt.  And  by  means  of  thofe  Points  they  may 
be  thus  defcribed :  Let  there  he  given  any  {even 
Points  of  the  Curve  to  be  deioibed,  vtAtB^CL 
Dy  Ey  Fy  uTifl  G  ,  of  uMA'' A  ^»  the  imm 

Point.  Join  A  with  any  tivo  other  Points,  as  fup- 
pofe B  and  C  j  and  then  kt  both  the  Angles  C  ABjy 
and  alfo  either  of  die  Other  two  Angles  of  the 
Triangle  5  C  (as  the  Angled  B  C)  revolve 
round  the  two  Vertexes  A  and  B.  And  when  the 
Point  of  CotKourfe  C,  of  the  Lc^s  ACyBCyV 
liioceffively  applied  to  the  four  remaining  Points 
D,  Ey  Fy  and  G;  let  the  Concourfe  of  the  two 
other  Legs  A  B  and  B  Ay  &11  in  the  four  Points 
^»  Qj  S.  Through  thefe  four  Points,  and  the 
fifth  Point  Ay  defaibe  a  Conick  ScAion  ;  and  let 
the  aforefaid  Angles  CAB  and  C  B  Ay  fo  revolve, 
that  the  Point  of  Concourfe  of  the  Leg*  A  P, 
P  P,  may  deibfte  that  Conick  Sefiion:  Then 
ihall  the  Point  of  Concourfe  of  the  other  Legs 
ACy  BCf  dcicribe  the  Curve  propofed,  by  Tbeor. 
the  Second, 

If  inrtead  of  the  Point  C,  the  Right  Line  B  C 
be  given  in  Pofition,  and  which  lhall  toucli  the 
Curve  to  be  defcribed  in  B ;  then  the  Lines  A  D, 
A  P,  will  be  coincident ;  and  inftead  of  the  Angle 
D  APy  there  will  be  a  Right  Line  revolving  round 
the  Pole  A. 

If  the  donhle  Point  A  be  infinitely  difiant,  the 
Right  Une  will  perpetually  tend  with  a  Dire£lion 
towards  that  Point,  and  will  be  carried  with  a 
panOcl  Mcition.  while  the  Ai^  A  B  Crevolvo 
abont  dlc1^)te  ft 

UlcACurves  may  alfo  be  defcribed  after  another 
nuumer,  by  the  Third  Theorem  ;  but  'tis  enough 
to  fliew  yoB  the  noft  fimpk  way  of  their  Def* 
criptMib 

Afttt 
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^fi<r  ibe  fame  Mcihod  mav  Ciirves  of  rhe 
Third.  Foortb.  and  ye:  higher  Genders,  be  de- 
Icnbd  ;  not  m  all  indeed,  buc  fuch  as  by  fomc 
conuiKxIious  Ratio  may  be  ddcrib'd  by  Jocal  W 
lion:  For  bo«  commodioufly,  rodefcribe  hniL 
•Curves  of  t he  Sfcofid  or  higher  Genders  when  'hcv 
have  no  Common  I'gint,  iiaProWcm  tbac  muft  be 
•fcfkonrd  aaoiigft  die  more  difficalr  onet. 

Tie  Cenfiruaien  of  £  potions  h     D-Jcri^tion  of 
Curvet, 

I 

Ihe  X^eefCurwfM  inGeemetry  k,  thai  ij,  t6etr 
lnnrf:t):cKs  P^rt  '„ns  „:,>  l„/c:,U  J  et  an  £qua 
rion  be  propoled  to  be  conftru(2cd  baviog  NineDi- 
menlions.  as  a?  »»rf**«* -f-i/^'-f.f  Ar-* 

•+•/*'  +     +  wJwre^.f. 

d,  &c.  fignifyany  pJven  or  known Go>rlScients 
adfeded  witir  the  Siprn  4-  a;, '  _    Let  an  E- 
<|aation  roa  Cnbfeal  Parabola  a  •  ™>  be  afluuK  J  : 
Then  v.'iil  rhc  form  r  liquation,  partings  for 
fland  thus,;'  -f-  i  jr.y^      cjr^  H-rfjtx 7  -f-  f  .t  ; 

-4-  mf-+.f»*  o.  be  an 

"EquJTir-n  rn  nnn  hcr  Curve  of  tbeS  c;  lul  Gcrder, 
wberc  m  or  J  may  either  be  wanting  or  aOum'd 
ar  pieafure.  And  by  the  Defcriptionj  of  tbefe 
Carres andtheirlnterfc-L'tions  -hcie  will  hcfocnd 
rte  Roott  of  file  tquat^on  at  hrit  givca  10  be  con 
-ftruded. 

Nite,  'Tis  caciu£h  to  dcfcribe  the  Cubical  Pa- 
rabola oncv. 

It  the  EqurJon  to  be  conftrude.!,  by  reafon  of 
the  two  hit  1  erms  /j  x  and  ^  being  wamiiu  ts 
depreflld  to  feven  DitnenfioQt  j  rhe  other  Cwr'vc, 
by  ejcponf-tng  m,  will  have  a  fi^'dff  Voim  in  rht 
Befpinr  ing  ut  the  Abfciflj,  and  therciore  uiayeaU- 
ly  be  cieler.b'd  as  above. 

If  the  Eqaation  to  be  conftr«Ll:  d  ha-.h  tlie  three 
Ull  Terotn  gxx~^hx~^l{  wanting,  aiiU  siicre- 
forc  ts  bu:  of  fix  Oimtnlions,  the  other  Curve 
expunging  /.  Wiii  become  a  Conick-Sedion. 

And  if  the  fix  Jaft  Tenni  being  wanting,  the 
Curve  be  rcduceJ  ro  three  DImen/ions.  its  Con- 
ftrudion  will  ull  !ii  vviu)  Dr.  «^4j«'s,  by  the  Cu- 
bical Parabola  and  a  Right  Line. 

EiUAtim  maj  4i/o  be  ca»ftrui}ed  h  thr  fl.perbo- 
Ufm  if  '*  ParsbtU  with  a  OUmeter.  Jiupwjlc  this 
Eqiia:iOn  of  n.nc  D:,r,..rfion».  and  wanting  its 
Jaft  lerun  lave  one,  were  to  be  cooftiu^ed  a-f- 

U'J-/*' =0  Let  ihcte  be  an  Equatioo  af. 
hncd  to  cb«t  HyperboliOn j  tlios,  xxy^i. 

and  fubftitoting^for  j;;,  the  Equation  to  be 

conftruded  will  be  changed  into  this  Form  a  r» 
^eyy^^dxjf^ty^fxy  +  WArx^  +\ 
+  A*  +  ^  v  4.  /  jc»  _  o.  wljich  denotes  a 
Curve  ot  the  lecund  Genilcr.  by  whofe  Defer  pti. 
on  the  Problfm  may  be  folv.  J,  and  of  the  Quan- 
titles  m  8od^»  either  may  be  wamine  or  aflumed 
at  pfeatitfe.  " 

By  rhe  C«bicn!  Parabol.i  and  Curves  of  the 
Third  Genders,  all  BqiutioDS  may  be  conarucScd 
imr  exceeding  twelve  Dionenfions  ;  and  by  ihe 
fame  Parab'ih,  arii  a  Curvj  of  rhe-  Founh  G^::. 
der,  all  EquiUons  not  exceeding  (ifieen  Dia-.cn'- 
'o  cn  infinitely.  i^t:d  ihcfe  Curves  of 

Vcrf  li         «ndfaperior  Genden»  may  al-. 


As  if  this  Equation  were  to  be  corftruc'led 
^  +  «*'*  +  t*^  -^cx^-Udx'  +ex* 
+  /  -  +       +  ^  .V  '  + /;r;r +  U4,74«. 

bcA=:,  iicrc  lore  fiibftitUtJIIRi  for *«  the 
iiquauua  Will  put  on  this  form,  * 


~{-  C  X  X  y  ^  f  X  X  y       i  X  X  SSO 

i*^*    -^g*  -hkx 

^^1^"  '°  ^  °»  Third 
Gender,  by  whofe  Dccription  the  Problem  may 
be  folved.  Aod  tb,s  CurVe  mav  be  dckZTbl 
finding  ,t,  Poiruly -plain  Geometry.  bccaufe  .hJ 

'Dfme^Srnr*^'"*"'''^^^^ 

In  the   Mcmrlre.   of  ilie  Pre;rr*  Academy 

t°hod  feJi:/"'  't'  n  "  '^99,  there  .  fMc^l 
thod  for  finding  tbe  Curves,  which  Bodies  nfio« 
towards,  or  a  len  ding  from  tbe  Horizon  will 
defcribe,  let  the  R,uo  of  .be  Ti.ne  of^Jc  De- 
cent or  the  Afcent.  and  the  Acceleration  or 
Rctard.r  onbewiiaeitwiU.  CommniBaiied  br 

Air.  ydn^non.  .  ' 

n^l^'^^Pf'^'?'^  "n'^"^''"*       »  Of  Hy. 

perbola  Whofe  Two  Parts  cowair  and  twminaic 

m  The  Angle  of  Contaifl.  ^ 

CUS  I  L^MARIUS.  was  an  inferior  Tenan, 
11  Socage  or  ViUeoage.  who,  by  Cu/lcm.  is  Z 
bilged  to  pay  lucb  and  fu.b  Service  of  Work 
arid  L»bour  for  bis  Lord.    Dr  Kennet 

CUTTER  the  Tallies,  j,  Officer  in  the 
Exchequer,  that  prcT»detb  Wood  for  the  Tal- 
he$,  .i^nd  cms  the  Samp-iid  upon  ih.^ni.  and  theti 
caiteih  toe  lame  into  the  Court  to  be  written 
upon. 

CYXLOID.  Befides  the  Srg.,enr  of  .he  Semi- 
cycloidal  Space  firft  fcund  qusdrable  by  Sir  Chri. 

Dr.  ^Fulhs,  l«PW/.Tr.,y:Af.2,7.  P.^^^l* 
duces,  from  his  Trad5./..Oc-/  .,V.  and  de  jSmu 
fomc  other  Portions  ot  the  Cycloid  which  are  ca! 
pable  of  being  fqoared.  And  tbe  (atne  Excellent 
Amhcr,  ,n  2x9.  p.  jg,.  (hews,  That  ihis  Fi- 
gurcof  the  Cyc.oid  was  confiJercd  long  before  the 
TitTicof  Mrrfnmtn  and  G4////«.,||o'not^far^Phlv 

P'"^''"'       =       in  the  aL  ' 
ff'.rtf  of  BwtOu},  pub;ilh-d  at  feveral  times  be- 
tween 1 501.  and  1 5 1 . .  tb.  Curve  which  we  ROW 
c»Ii  the  Q)cloid,  was  then  coolider'd :  and  yet  not 
firft  by  ^wiUm  neither,  for  Cardinal  Cufmw 
asapp^nr^  by  .in  AntifntMariLiferipc  of  li.s  Works* 
tranfia  id  by      Sci^biint-xn  ihe  Year  iaji  bad 
taken  it  into  ConJideration  before.  Indeed ih«  Ft 
sure,  both  in  the  Manufrripr,  and  in  ihe  B^fil  F - 
ditfon  of  bis  Wcrks,  is  i.l  drawn ;  bat  bcmfc  cor- 
r<cleil  by  the  Catdinal's  own  Worda,  it  Diatoiv 
rtprciio  s  ihe  Modern  Cycloid. 

If  Pfilff.Trmf.  N.  94.  you  have  a  Demor.ara- 
non  of  ihe  Symhronilm  of  the  Vibrations  made 
in  a  Cycloid  ;  ibat  is.  ^f  a  Pcedulnm  of  a  due 
Lergrh.  v  brating  between  TwoCyclotdt  :  For 
fucb  a  Pendulum  will  ,:,nve  in  a  Cycloid  and 
conlcquenrly  its  Vibrations  will  be  iyrxhronai. 

Cc  ■  T» 
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lb  invejfiftatt  tht  Jtftis  tftytlmUl  Sftsts. 

Lec  yl  AI  c  be  ft  Vulgar  Semi-cycloiJ,  and  ibc 
t^eoMwring  CktAk  At»  froM  Wf  fomi  in  tbe 
Ordinate,  v.  g.  9,    Dr-w  Q^M  paraBel  to  m 


p  .  make  the  PariiUelogram  4  F  M<1. 
.fm  iafiBitcJy  near  FW.  cutting  produc  d 

in  «  and        Curve  in  m.    Put  ^  B  E=  i  r, 

tie  Property  of  the  Oid^  »  r  x  — xjr  b=//. 

rx—xi  ■ 

Wbeaar*  — *«=/^  aoS^as  —  : 

And  tccaafc  the  Triangles  D  P  ®. ,  f  P  O  are  fi. 

p  ^     r_*  ^  jiJow  it  u  the  Nacurc  of  the  Vulgar 

Crdoid'Aat  the  Arch  A  P  ~h  the  Right  Siw 
Arch  P  ^-  are  eqaa  to  r  Therc 

Sre  It  isBianif^ftTtbatthe  Flut.on  of  th.  Or 

iS^ffSW**''**  «««*^  ••*T''^■ 
I"'-  J      l/'rx  —  x 

conftquemly  ibc  Redaogie  F/*  is  equal  to  i- M  x 

'jrVTr*— *^  '''^  Flnxioo  oif  the  Am 
J  M  F.  Btti  tbe  Fluxion  of  the  P«rtioB\«f  the 

Ctrde  A  P  ijlrx  —  xx;  therefore  rbc 
aIm.jIMF  aod  (he  correCpofiding  Poriioo  of 
the  Ciide  J?.«etlw*y««qwl. 

CONSBCTifJtrl 

TbeParattdograiD  is  equal  to  the  5c  m  i-  pe- 
riphery i<  PB  «  i#B  =  Four  times  tbc  ^iLini- 
circle  P  B  and  'he  Complfmrnr  ol  the  Cy 
doidal  Space  /  MCB  to  the  Parallelogram.  W^. 
AMCX  is  equal  to  the  Semi-circle  A  P  BA; 
tberefbre  the  Area  of  the  Seini>qrchMd«l  Smce 
^  Atf  C  B,  is  equal  to  three  linet  the  Ana  «t  the 

C  O  N  S  BT  TA  K,T  H. 

The Cycloidal Space  AMC  B^  is  to  tiie  Cu- 


COKSBCTAH:r  UL 

y 

The  Space  comprehciided  hemm  «Ik  Clmni 
/4  C,  anJ  ili'^  Curve  /IMC,  is  equa!  to  xhr  A- 
rea  of  the  Semi-cifde  A  P  B.  Icgt  ji  M  C  B  m 
equal  to  \  PsislUograai  A  C,  and  the  Triaagk 
AC  B  u  equ«l  to  |  Parallelogram  C  ;  there, 
fore  the  Space  yf  MC  if  is  equal  to  J  Paralido- 
gtAoa  A  C,  which  equal  to  the  Area  of  the  Se- 
mi  cirde  i<  P  B«  fto4  the  Space  <.<  M  C  ^1  is  e- 
qoal  w  ibe  SfiMe  il  M  C  X:=  I  the  inloib'd  Tri- 
aogje^CB* 

C  0  N  S  BCTA^r  Vf. 

Though  the  Quadrature  of  the  whole  CydoL 
dal  Space,  or  any  indefinue  Portion  (hereof,  dc- 
pends  on  tbeQ^adranue  of  the  Circle  ;  yc«  an 
infinite  Nucnl*r  of  Segments  ol  the  Vulgar  Cy- 
[  J,  may  be  6fi»t^d  witboat  fufpofiat  th» 

^*°Ut  B    G  be  a  Valget  Cfdaid,  the 

£  C,  and  A*B  the  Axis,  and  the  generaiiog  Cir. 

cle  i<  P  B.  I  fay.  if  the  Point  .gbe  taken  at  ple«. 

furc  in  the  AxU  A  B,  and  if  CD  be  taken  equal 
to  i<  ^  and  the  Ordinatcs  D  Al,  ^N,  aod  the 
Line  hi  N  conne^g  their  Extremitie*  be 
drawn  the  Segment  of  the  C\clo:d  M  F  NM 
=  Redangle  Triangle  P  B  D  iz  ReCtiogic  Tri- 
angle it* 

Draw  0  il  XparsHc!  to  xhr  Rafc,  and  W  Q, 
M  parallel  to  the  Axis  AB,  and  draw  the  R«- 
dij  C  P,  C 

Firft,  If  the  Oidinates  D  M^N  be  «•  <be 
contrary  Sides  of  the  A:  is  A  B,  then  the  Seg. 
inent  Me  M  N  ti equal  to  the  Trapcziwn  MAjpM 
—  Trilioeal  Figaici  ^       udAOH,  Now 


the  Trapezium  MJCO  N  if  si  MJCH-T  ^  O 
%K.O  =z  (becanfe  NOh  z=  A  J^szCl>,  and 
K.M=:AD)^CA*K^  O  —  rC  Jin  A  K-^ 
A  »A0.  Aod  by  the  Property  of  the  Cy- 
doid.^iiC  t'AK.  '^—  \  C  A  r.  Arch  AP-hPp 
=  Sedlor  ACP-h  Triangle  2i  C  P  =r  Sedor 
A  B  p.  In  like  manoer  it  may  be  demunRr.uLJ, 
that  £  C  itf  X  if  O  is Se^  itf  B  therefore 
the TrapeciiiiM  MJCON  if  cqnatio  TwoSe* 
dlors  P  B  A  =  A.  But,  by  the  kaown 
Property  of  the  Cycloid,  the  Tritioeal  Fi- 
gure A  1^  hi  is  equal  to  the  Segment  of  the 
Circle  A  D  P.  2nd  theTrilineal  figured  ON 
is  ct|ual  to  the  Stgiiient  A  -^i<.i  therefore  if  from 
tte  Trapeziutn  M  ICON  the  Trilioeal  Figures 
A  JI^M,  WO  Nbe  fnbtradbd,  and  if  from  (be 
StAon  PB  A,  ^B  A,  the  SegineMt  W  D  P, 
A  .^J^  be  fabtraded,  ttn  re  will  rrmnin  the  Seg. 
menrof  the  Cydoid  M  e  N  M  equal  lO  the  Tru 

t  Seooadlft 
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CYC 

SecondHf,  Bsc  if  the  Ordinatet  ilN,  DM  be 
on  the  fame  Side  of  the  Axis  B,  then  the  Seg- 
ment of  the  Cydoi'd  M  e  N  M  ~  Trapezium 
MJCON  4-  Trilincal  Figure  AON  -  TriJioe- 
rf'F'pirc  A  KM-  Now  tb-  Trape2ioin  Mf^ON 

sriAdJC-^-iO  WX  O  ii=ziC  AX  A  J^~^ 


CYC 


tlierefovt:  if  wc  fubHItutc  the  Circular  Scp'Tv  nrs 
jIDP,  AQJi^ia  the  place  of  tbc  Triitncai  Sfz- 
cesiliCH  ^ ON.  we  Aall  bave  ilie  Cydoidal 
Segmcnc  Me  N  M  ~-  Sc^nr  PB  A  —  Scdor 
k,BA-h  Segaajsnt  A  il^l^—.  Segment  A  D  P  := 
Redangle  Triwgte  BDB-^  XjeftiDgle  Tmo- 

■i.  ir  chc  Points  D  and  JIJ^ coincide,  then  it  is 
manifeft  thai  B  O  or  B  (1^=  i  B  znd  the 
C^hord  M  N  is  perpeodicaUr  to  the  Azta  £, 
ami  die  Segaieac  M  e  ^  N  Jli  will  be  cqaei  to 


AaEooilateral  Triangle  iofctib'd  io  the  Genera- 
tl«9  Cfrde;  and  Space  MP  Sif  M  witf  be  equal 

lo  rhrcc  times  the  of  the  Triancjc-  CP  B. 
^bicb  was  firft  difcorer'd  by  the  Excellent  Mr. 


^  B«t  if  diePoinf  D  r«ii  m  the  Ceorcr.  then 
Siy»\\\  be  in-<,  a n  i  he  S  gnaeot  M  f  N  Ai  will 
degenerate  into  that  wbkh  the  Celebrated  Mr, 
LtilmUz  firft  Iquar'dt  witboot  having  Recourfe  to 
Area  of  ihe.  Circle.  Aod  rhc  fiij  Segmfnt 
MtNM  will  be  equal  to  tbe  Redbngular  Tr i- 
ngfe  F  B  l>  !=  f  tbe  Sqntre  eftbe  lUdtafc 

7.  And  to  fquare  an  Infinite  Number  of  Sec- 
tors of  the  Cycloid:  Alfume  any  Point,  J)^  in 
tbe  Axis  A  B;  and  draw  tbe  Ordioate  MQN 
end  take  CD=:Ailjtnd  draw  tbe  Lbiei  D  M 
D  N :  Then,  I  fty,  the  Scdor  of  tbe  Cycloij 
DM  AND  is  equal  to  tbe  Ifofcdes  Triangle 
rBi(.  For  tbe  Sedor  of  the  Cycloid  DM  AD 
It  eqaal  to  tbe  Trapezium  O  M  AC  ^  O  —  Trili- 
wf Kgate  if  K M.  But  tbe  Trapezium  D  MI^A 

'»^\OSl.-h  A(ix  AK^\ACX  AK  = 

1  ^ ^^li  ^  ^  ^  Q.-  to  tbe  Sedor  PBA, 
•»^^«jTtilmeaI  Figure  AK^Mu  equal  to  the' 


Segawai^P^  therefore  tbe  SetSor  of  tbe 
CyJoid  i>Mifi>  it  cqul  to  tbe 


P  B  A.;  and  coiifcquently  tbe  St&or  of  the  Cy- 
cloid D  MAND  iscqoal  to  tbelfaftclea  Triao- 

gle  B  P  1{. 

^hjta^  i^r^^  ^^"^   ''T"*J  an  infinite 

rVtUAer  of  Cycloidal  SLgmcnts  and  Scdors.  fo 
an  infinuc  N  nV  ,  r  of  Cycloidal  Zones,  (r/r. 
Spaces  comprehended  between  the  Portion  of  the 
Cutre  MN.  tlw  Potieii  of  the  Axis  00.  and 

the  Or  iir-ste,  ^K,  D  A/)  may  be  fqa.i  d  :rn:n 
the  lame  Principles  :  For  if  we  coolklcr  that  ibc 
External  Space  A  K.M  ii  eqoal  IO  tbe  Segmcnc 
of  the  C4Ccle^  PD,  and  that  AP  =  Ml\  wc 
may  find  the  Value  of  any  Cycloidal  Space  in 
Rc(fkilmeal  Figures  a »d  Circular  Segments ;  and 
j^Vc  *  "  ^  rcquir'd  that  the  faid  Cycloi- 
dal Space  fhou'd  be  fquarable,  it  is  plain  tbatthofe 
Terms  which  confift  of  circular  Segments,  muil 
deftroy  otie  another,  and  coofcqiacntly  be  ptu  s=o j 
from  which  SoppoStion  tbe  Qoamirke  wbkfi 
were  afTutii'd  at  firft  may  eafily  be  dercrmin'd. 
Ex.gr.  Let  it  be  rcquir'd  to  decair.  ne  the  Right 
Lines  C  O  ,  C  O  in  the  Axis  AC,  fo  that  the 
Cycloidal  Zopc  DMNQJb^  fquarable.  Suppofe 
AC  =  a,  Cfl,=  4f,  CO=  tO.'i^  p,  DP 

=-^,  Al{or  Nli  -  «,  A  P  or  \t  i'         ^  rhm 

the  Stdor  4  C  il=i  4 u,  aitd  ibe  SeOoc  AG^ 


~t4C,  and  coofeqaeotly  tbe  Segioent  AQJC 
or  the  Pignre  AON,  it  C  i(—  CJ^/(=: 
k  ^  •>  't  p  X  i  and  tbc  Segment  A  D  P,  or  the 
Figure  ^  I^M,  it  =AC  P  —  C  P  Z)  =  4*ci- 
f  f  ^.  But  the  Cycloidal  Segment  A  fl,N  n  ss: 
Q^O  —  AO  N  =  Q^O  ^  A  ^         A  K 

And  m  like  tuanner  the  other  S^faeox.  AOM 
And  confcquently  the  Zone  DMNQ^  -  ADM 

^beo«ttaK)earj,  that  the  Four  firft  AT  m- 
bcn  eonfift  of  Reailineal  F  igares  only,  and  that 
the  other  Tcnm  affeded  witta  «  aad    binder  the 
Cc  *  Zone 


Digitized  by  Google 


Zone  from  beii«  fquarable.    Whence  u  is  evi- 
dent,  that  if  wefuppofc  the  Terms  affedlcd  wuh 
u  and  c  miwully  to  deftroy  oacumhsr,  iben  the 
Cydoidal  Zoac  DM  NO.  will  be  ==  « ^  — 
■  ^  r  —  4  *  +  J  *     And  the  remaining  Termi 
mift  be  =0.  that  ».  \  -  c  -^^r^-  "  + 
x^«  =  o  •  and  if  wc  fuppofe  the  Ratio  of  e  to  « 
be  given  '(that  »».  "  O"'--  Number  is  to  atiotbcr. 
thai  fo  ooe  Arch  being  given,  the  other  may  be 
conanwaed  GeomeiTicaJly)  wc  may  dcaroy  the 
Ooamitiei  c  and  «.  atid  find  the  Reiaium  be- 
tween ?  and  *.   V.gr.  If  it  be  «  :  c::  i  :  1, 
then  tte  Equation  t      —  =f  + 
=  0,  beCQOiO  4— 1?— i«+*=osan'> 

coDieqaendy  Amlif  « 


4  X 


V  J  4  A-   A  -S" 


..tbeiefocei  ss 


1 3,  cbcn  i  := 


4 

1  <*  4"  2  * 


or  if  it  be  u  :  c 


4,  then  <  s= 


8 


Cfc.  in  the  bine 


'Tdfo'^find  the  Value  of  tin  other  Terms  j  if 
we  fuppoie  C  J2.  the  Sine  Complement  of  the 
Arch  i  «  to  be  eiven,  ibcn  C  D  the  Sme  Com- 
^H^ot  o  Jl^,  TripU,  Q"W'.ec^'« 
Arch  may  be  found  by  commoo  Al^bra.  i  here- 

fore  if  6  be  =  *  «.  i^cn  ;j  ;=   i  «  ' 


4*1—1 


sax 


a=,i,.tl«n^=  iortf 

,_lfl:iJ.iii^ii'*€?c.and 
411,  then  d»  » 

comparing  thefe  V^^LoJ^i-^i  ^^^"4^^ 
Ifcbe  =  i«,  tben^.ss  


f«3. 7.  ».i  M "b. vita.  <*  « s.*- 

poGtion. 

and  cQolcqiiaKh 


4 


.r  A-       1.  ax 


24*— JCX 


(dividiof  by  tjx  4—'x)xK  x  ;  whence 
;»{ftpi«fiiigiiD»Miaht)-j:riJ^l^  8 

and  (oUlhBUog  ihti  Valne  in 


*ar' 


—  5«4.  Wh«»ce  *i$  =  i  »?^^ 

Heocc  u  i»  manitcft,  that  i»  c  )^  be  taken  _ 
f  4  4-|4V^4i.  And  if  the  Ordinate  be 
applied  to  the  AxU  in  the  Point  and  if  the 
Arch  P  be  uken  =  Z^,  and  lie  Ordwaie 
Af  p  D  be  drawn  ;  then  the  Cycloidal  Zone 
X)  ft^wiU  be  = -»  f  —  f  f  ^  f  +  * ^* 
s=  the R^tHnatl Triangles  CAF'^DAP^ 

And  that  41)  in^nite  Kumlers  ef  Cyc'oiJa!  ^(mes 
mdj  be  dtttrminJ,  which  admit  0/  a  Huadrs- 
iMrr.  wbm  $b»Pnfortim  between  the  Arcba 
Aft,RP  iitJtff^'dmgntnNMmbtrt. 

If  the  Curve  Line  AMD  I'n  ajimpic  Semi-cjcloid 
wMi  Btfe  B  D  is  equal  to  the  Semi-perffber;  of 
the  drrr  If  Jr^f  Circle  BE  A.   "Si*  n«m*rtd  t9 
.    find  the  yaiuc "of  the  /^J;  ef  the  Bvtlata  M  C 

• 

Suppofe  ^    PM—jf,  the  Arch  -rf  E 

=  «,  atKi  the  Diameter  ^3=1  a  ;  then,  by 
the  Property  of  the  Circle,  P£  it  :=^2  sx  ^xx 
^  liy  ibeVropenyof  theCycLj>=«+v'»«4P— «» j 


;  V 3  ax—'xx 


ciie  Gcnenl  Tbracem 


li^wefljaU  haTe(bee«ife>«»lf^) 


I  * 


theiefofc     5=«  + 


4  jr— JKJr 


:  Boc  n  eqoal 


=  x£il)  =:XMG,  becaufc  M C  petpeodi* 
colar  to  ibe  Curve  in  the  Poiai  M  is  pacalid  to 
tbeChocd  B  B, 

COtiSBCTABir  L 

If  X  befnppo&cl  ss©,  then  is  ^ N  r=  x  v^4  « « 
=  4  4  =  to  the  Ray  of  the  Evoluta  m  the  Ver- 
tex A ;  aud  if  wc  fuppofe  x  =:  £  4,  then  MC 

the  BtoIm*  in  I>,  »  ^  »  nmhingi  and  »  ^ 
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it  is  equal  to  twice  the  DIa;r;'.>Ter  of  rhe  genera- 
ting Circle  i  and  beoce  'tis  evident,  that  ibe  E- 
voluM  begiM  ia  D  and  ends  m      &  tiul  B  N 

CONSBCTAJirit  . 

TheCvofani  DCNbz  Semi^yclotd  equal  to 

the  given  Semi  cycloid  DMA:  Compleat  the 
.Pafaliclogram  B  S,  aad  on  the  Diameter  D  S 
defcribe  tiw  Semi  circle  X> and  draw  Dl 
parallel  to  M  C  pjralle!  to  £  B  ;  then  is  the  An- 
gle B  D  1  E  li  D,  and  confcquently  the  Ar- 
ches D  I,  £  are  equal  ;  but  £  ^  =  M  G  r= 
G  C  i  therefore  GC=0/»  and  ifiCbe  drawn,  it 
will  be  equal  and  parallel  to  O  G.  Noir  by  the 
Nature  ot  the  Cycloid  D  G  =  Arch  E  B  :—  Arch 
D  J ;  therefore  IC  ii  =  Arch  D  /,  and  confc- 
.  quemly  the  Efoloia  DC  N  is  a  Semi-cycloid, 
whofe  Bafc  is  S  ;  the  Periphery  of  the  Cc 
Derating  Circle  D  I  S  i  thai  is,  the  Evoiuta  is  c- 
qual  to  the  ^ivca  Cjdoid,  and  the  Cunc  inih  it, 
only  placed  in  a  cbairarj  Fofition. 

c  o  N  s  Bc  J  A  n^r  IIL 

The  teofttfi  of  the  Oir«e  of  theCycbid  DC  N 

is  =  1  ^  B  {=  twice  the  Diameter  of  the  Ge- 
nerating Circle)  and  any  Porcioa  of  the  Cycloid, 
»$  D  C,  \t  ~  i  C  G  —  lO/  —  twice  the  cor- 
.  aeffCMidiiig  Chofd  in  the  Geoeratiog  Circle. 


The  Length  of  the  Kay  of  ibc  Evoluu  M  C 
igucjf  be  dcKnuacd  vridKiDC  any 


thus  :  Dra  .?  another  Perpendicular,  m  C,  in6- 
nitely  near  the  focmer,  and  another  Ordinate  m  t 
parallel  to  Ai E,  and  another  Chord  Be  ;  and  on 
the  Centers  C  and  if  dcfcribe  the  little  Arches 
G  £  f ;  then  the  RcdanguUr  Triangles  GHg^ 
EFe  will  be  fimilar  and  cvpal ;  for  Gg  {%  - 
E  t  (becaofe  BG  or  M£  i»  Arch  A  B,  and 
Bs  b  =  Atdi  iff)  and  Hg  or  mg 

—  MG  —  Ft  OT  B  e  —  BE,  and  (47  E!em» 
I.)  G  H  =  £  F.  Now  the  Angle  M  C  m  is  = 
EBt  (becaufe  the  Perpendiculars  Ai C,  mC 
are  parallel  to  the  Chrrd<;  f.  B,  -  B,  and  C,  H,  E  F: 
The  Arches  that  mealiirc  tbolc  equal  Angels  are 
equal ;  therefore  the  Radii  C  G,  E  B  are  alfo  e- 
qoal,  and  coafeqnently  M  G  is  =:  G  C  $  whence 
'tie  etidem;  ibat  ihe  Ray  of  rhe  Evolaca  M  C 
is  snvioeiheCboard  B£=»MG. 

CONSBCTdHr. 

We  have  proved  before,  that  the  Area  of  the 
Cycloid  is  triple  the  Area  of  the  Generating  Cir- 
cle :  This  Troth  may  be  proved  from  other  Prin- 
ciples, as  thn$  ;  the  Space  MG gm,  or  the 
Tiapeziuro  MG  H  m  (the  Di  Aire  nee  being  in* 
comparably  little)  is  ^iMm'^rGHX  MG 
=:  iGHX  MG  :=  4.  EFXBS  ;  that  is,  the 
Trcpezium  AfG^mis  —  three  liin  s  the  Sec- 
tor E  BF  or  E  B  e  i  therefore  the  Sam  of  all 
the  Trapezia,  tbeCycloidai  SpaccM  G8il 
is  L-qua!  to  three  limes  the  Sum  of  all  the  Trian- 
gles, I'i^.  the  Circular  Space  B  E^Ai  and  the 
whole  Lycloidal  Space  ^  M  DB  ^  ii  ibrioe 
theAieaoltheSeini^iicle  ABBA* 
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Jf  ■  dry  A  M  D  h  a  SemicyhfA  defcril^ihy  th  I^i-vo'ution  <-f  /'-  ^■mi-circk  A  F.  B,  cw  the  Pt» 
•  ri/htij  0/  *no*h<r  tmmovakh  Circle  B  D  G.  'Xit  rejuit'd  to  d^iPt  9bt  Evoluu    ihe  ftid  Carer. 


4 


Tbe  Movable  or  Gcoeraiing  Circle  may  be 
move  either  on  the  Cooves  or  CSon> 
cafe  Side  of  tbe  Pctifriicvy  of  ibe  immovable 


Cirde ;  and  when  the  Semi- circle  AEB  cxmt* 
iwo  tbe  Ftoirioa  Af  GB»  In  whicb  ftoAdon  k 
loochn  tbe  BafeSOinC,  and  tbe  defcribing 
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Point  A,  ii  in  M,  it)  die  Canre  tiie  Cydoid  ; 
tfaa,  AwBtbe  Ofemfii  of  the  €}nnre,  I  ufer, 

I.  The  Arch  G  H  a  =:ArchGD,  •nd  «^ 
Arch  G  D  of  tlie  moerable  Ctrde  it  cqiial  co  lie 
Aicb  G  S  of  ifae  ioiBiof «ble  Cirdc 


2.  MG  it  perpeodirular  to  tbe  Curve  AM 
for  if  we  confider  tlKSeini.circumference  MG  B, 
or  A  B  B,  and  tbe  Bafe  B<?0,  as  being  com- 
poj'd  ot  an  infini  c  Niiinber  of  little  ftrcight  Lines, 
and  every  ooc  10  one,  <equ«l  io  ibf  GocrcfjXMMUog 
ooe  ia  the  odwr,  ^fll  be  tttoiftt.  «Iim  tbe  Se* 

IIU>cycIoid  AMD  is  compos'i^  nf  an  fnf]"ire 
Nutnbei'  of  .Circular  Atcht$,  which  hare  for 
their  Centers  all  the  Points  of  Conta(ft  G  ibccef. 
fivei)r»  aod  ace  oil  ddiBhb'd  bjr  liic  amc  Poinc  M. 

3.  If  on  O,  the  Center  of  the  imoiovabJe 
Qrde,  the  Coaceocrjck  Axcb  <V  £  be  defcrib'd, 
«|ica  cfac  Arches  of  tbe  movable  Circle.  «/^.  Atf  G, 
and  £  £  will  be  equal,  and  alfo  tbe  Chorda  &4  G 
and  £  JB,  and  ibe  Angles  O 6 H  OBM  will  be 
oqaal  between  tbemfelves;  fixr  io  cbe  Triangles 
O  /C  Al,  O  K^E,  the  three  SiJes  of  the  one  are 
equal  to  ihe  three  Sides  of  the  oiiier  xeipciilivc- 
ly;  there  ore  tbe  Angles  MI^O  is==  £^0, 
•od  tbe  Arch  M  G  is  ;=:  Arcb  £  B,  and  tbe 
Cbofd  M  is  =:  ChQi4  B  B,  vni  K.G  M  is 
ss  I^A V, aodoonfeqacaily  0GUusss9 BB. 

Thefe  things  being  premis'd,  fet  as  C  be 
drawn  perpendicalar  to  tbe  Curve  AMD,  and 
infinitely  near  AfC;  draw  alfo  another  Concen- 
irick  Arcb  m  «,  and  another  Chord  B  t ;  and 
an  the  Ceotcn  C  and  fi  defcribe  the  Arches  G  H, 
BP:  Then  tbe  Redangalar  Triangles  G  H g, 
MfeiTi:  (  qual  and  fimiUr  ;  for  G^,  or  D g'— 

AG  =  £  r.  or  tbe  Arcb  B  e  ~^  Arcb  BB  i 
afldUr  or  m;  — M6  it=:P«  or  Br— tfi, 

and  cotTlequently  the  little  Arch  Q  H  li—  Arch 
£  f  i  whence  it  foUowi,  that  the  Angle  GC  His 
to  the  Angle  £  B  F,  as  C  £  is  to  C  G.  It  re- 
mains therefore  to  find  the  P  (  p;  PMon  between 
ibofe  Angles,  which  wc  may  do  in  this  man, 
ncr  : 

Hariog  drawn  tbe  lUdii  OG,Og,  j^E, 
fuppofc  O-GwOMzsb,  KB— a,  'ttt  erident 
that  tbe  Angle  E  B  e  'ls  —  O  B  e  —  QBE  (or 
O  a  £ —O  B  r)  =  O  G  «  —  0G  iW  (or  O  G  Al 
•"•OGai)  ss  (haviag  inmaGL,  Gf^iwrellel 

toCm,Og)  L  G  M  ^  O  r.  ^  ~  G  C  H  -:^G0  g  y 
therefbie  tbe  Angle  GC  ti  i$  =i  Ao^e  £  B  r 
±0Og.  INow  fbe  AfcbeeGjp.  Se  being  e- 

^1,  it  is,  G  O  F  :  F.  Kr  or  z  £  B  F :  :  £ 
f«)  :  O  G  (h) ;   and    confcqucntly   the  Angle 

G      is  =  ~  *  £  B  F,  and  G  CH is  as  (JJ 


£MFt  tbeiafera  GCJET; 


£  JF  (;:  ^£:  CC) :: 


z  4 


I,  aodomlb* 


^nendjr  f be  vafaHNM  Qoamiijr  C  G  is 
XSr  Wbkb  gifvidui 

COKSTUVCTION. 


Say,  As  O  -1  (A±:»4)  :  O (*)  :  :  i?  £  or 
MGs  GCs  then  tbe  PmotC  will  be  io  tbe  £vo- 
MMtcqaiiU 


C0NSEC7Al(r  t 

The  EToluta  begins  in  the  Point  O,  and  tou- 
ches tbe  fiafe  ^  G  £>  in  Z>  j  for  the  Chord  G  M 
ribe  Third  Term  in  the  Aoakfy)  vaaiAct  ia 

(bat  Poinc 

CP  N$  EC  T  1L 

Tbe  Evoluta  DCN  temrimies  in  the  Poiot 

N,  (o  that  [hen  OA  -OB::  A  S:  B  N  li 
OA±zA£(^OB)  :  0  B  -i-  B  N  (=  O  N)\ 

that  is,  OA,0B,0lim  oominually  propor- 
cionu. 

C  ONg  BCTJ  t^r  HI. 
If  rile  Arcb  of  the  Circle  N  S     be  defcribcd 

on  the  Center  O,  I  fay  the  Evdata  DCN  toty 

be  defcrib'd  by  the  Rcvolutioa  of  (be  movable 
Ctrde  GCS  (arbote  DieOMter  hG  9:=  BN) 
about  the  imtnovable  Circle  N  J  C^;  that  is,  the 
Evoiou  DC  Nit  a  S^cycioid,  imibr  to  the 
giveQSeaii.crdoid  AMD(bmb  iheDiame^ 


« 

tcrs  A  B,  B  iN'  of  the  movable  Circles,  are  prt)- 
portiooal  to  the  Kadii  of  tbe  ioMDOVable  Circles 
OB,  ON;  for  AB:  OBf.B  N:  ON)  and  in 
an  inverted  Pr  flrion,  having  its  Vertex  in  D  ;  for 
luppofe  the  Liiametcrs  of  the  raovablc Cirdtt  to 
be  in  O  T.(drawn  at  pleafure  from  tbeOiiiter  0> 
it  will  pafs  through  ihe  Points  of  Coniad  S  and 
G  i  then  if  we  fay,  -4  B  or  T  G :  B  N  or  G  J  : : 
MG  :GC,  the  Point  C  will  be  in  the  Evoluta, 
(by  Cooftrudion)  and  in  the  Circumference  of 
the  Circle  GCS  (Prof.  31.  EUm.  3.  Prof.  6.  £- 
/m  6  )  becaoft:  the  Angle  GMT  bcbg  a  RiabK 
Angle,  the  Angle  GCi  1$  alfo;  and  becaafe 
MGT  =  CGS,  therefore  tbe  Arch TJW (  = 
GB)  CS::  GT  :  G  S : :  O  G  :  O  S  G  B  : 
N  S  i  therefore  the  Arch  C  5  is  ss  Arcb  N$  l 

CONSBCTAl^r  IV. 

Hence  'tU  evideot,  tbat  tbe  Ponton  of  tbe 
Curve  of  tbe  Cydokl  DC  it  =  Right  Line  C  Aj, 

and  conrcquendy  tbat  PC  :  Tan^  C  c  :  ■  .1  }{ 
B  is  :  it  N  :t  O  B  H-ON:  ON;  tbat  ir' 
tbe  Sum  (or  Difference)  of  both  Diaroeten  (o{ 
tbeanorable  and  immovable  Circles)  is  to  the 
Soofrtliameter  ot  the  immovabic  Cude,  At  DC 
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is  to  the  Tihgent  C  G ;  for  ilie  Triangles  C  M  m, 
CGH  are  fimiUr.  therefore  Mm  :  G  H  or  E  F 
•  ■  MC  :  GC  :  :  'by  Conftrna  )  O  W  +  O B 
(l  b  ±1 1  tf)  :  [See  ttg.  2.  «■«  PiJ^e'^  ''''^  '"fi  '^'■^ 
O  B  (t)  and  confequcmly  rbe  Sum  of  aJl  the  Mw, 
or  tbe  Portion  of  tbe  Cycbid  A  M,  is  to  the 
Sum  of  air  xh*  B  P.  orCKofd  4  B,  or  Tangeiit 
r  M  as  0  -4  +  O  5  is  ro  O  B  ;  whence  'tis  evi- 
dent; tb^t  OB:         + OB  {=10  K)  •••A 

B:  ilMD,  and  Ofl  :  lOAC  ^^T"^^: 
DM-:  twice  ihc  Vcrfcd  Sitjc  of  ^  ibc  Angle 
Al  /v^G  or     /  .iJ  :  the  Portion  ot  the  Cwvc 

And  bccaufc  ii  i$  >1  M  :  Tang-  T  M: :  0  /f 
-1-  o  B  •  o  U  J  therefore  U»  the  Valgtr  Cycloid, 
^M:Taog.TAI     *  :  i. 

coNSBCrAK^r  v. 


'  Tbe Trapeziuot  MGUm  is  iCH-^iMm 
XMGj  bocC  G  (=fi^^  MG  iCM 

tlicreibiG  (becaufe)  G  H  is  -  B  F.  »iid  A4  G 

tbat  if  tbe  Trapezium  MG  U  >»  :  corrcfpor.dirg 
Triafg-  B  h  F  ^  h  t^z*:  h.  And  becaule 
the  Profcnicn  ur.iverfally  obtain*,  *ti$  evident, 
that  the  CycloiJal  Space  MGBA  M  (See  Fig.  l. 
in  Page  the  hft  L'l"  t""/  fcoir  jMchendcd  ur.d^r 
the  tCighl  Lines  M  Q.  W  B,  ibc  Bale  G  B,  and 
tbe  Portion  of  the  Curve  A  M)  is  ro  the  currc- 
fponding  Segment  of  the  moveable  Circle  B  £  ^ 
A  B,  as  3  ^  r*-  i  <«  is  i  ;  and  ibe  whole  Cy- 
cloidal  Space  AM  DM  A  is  lo  ihe  Area  of  the 
SemUdrcle         ^,  as}^  i«u;o^. 

CONS£C  Tif/tT*  VI. 

If  we  imagine  O  B,  ibc  Radius  of  the  imino 
■  vable  Circle,  to  become  infini'c,  the  Arch  D 
will  become 'a  ftrcight  Line,  and  ihe  Curve 
AMD  Vtfill  be  the  Va'par  Cycl'jul  ;  .inH  in^  this 
Ca(c  AB,  the  Diamcicr  of"  U;.-  mo\  able  Circle, 
ii  —  o,  in  rclpjdof  that  of  the  itntnoveabic  Cir- 
cle :  Whence,  i.  becaufe  br±%*  is  ^,  it  is 
MG  :  GC  '.:  b'.h  i  thitis,  MG  i«s=GC.  and 
conkqucn:Iy  if  B  N  be  taken  —  B.  and  NS 
be  drawn  parallel  lo  B  D,  the  Evpluta  DC  N 
will  be  'generated  by  ibeReTolufion  of  a  Circle 
(on  the  Bafe  NS)  wht  fu  l>iameter  is  —  AN. 
2.  The  Portion  of  the  C>cioid  A  M,  is  to  the 
correfponding  Chord  of  the  Circle  A  E  ::  zi>: 
b  i'  this  is  evident  from  $.  4.  of  Fiuxiom. 
r  The  Space  MG  BAhw  tlieSegment3£^  ^ 
: :  3i:i'i  wbkb  IS  aUo  CTideac  from  §.  5.  of  the 
famefiook. 

C  ONS  ECT  A  l{r  VII. 

Tht^  Length  of  the  Semi-cycloidal  Curve  is 
proport.oiial  to  the  Rcdanglc  B  K.O,  if  the  Sc- 
mhdfatretcr  of  the  ir.vn  jvablL-  Circle  be  :hi- 
fame.  Let  BA  be  the  Oiamctcr  of  one,  and 
a  4  tbe  Diameter  of  another  movable  Cfrcte  $ 
and  lilt  O  B  be  the  Radius  of  the  immoveable 
Circle  common  to  both  :  Then,  by  §.  4. 

O  B:OA-hOB  ::  AB',4MDi' 


And  O B :  O 4  4- O  Jl ::  4 B: ««B^; 

And  by  Proportion  of)  O  il  +  OB:0«+0*:: 

Equality  and  Div,/  aB  X  AMD  :  jIBX  jtnd 
That  'n,iOKj:iok:.  'iBx  AMD  r  /J5  x  am4 
Whence  0/^  x  A  B  :  c ;  <  a  £  ::  A  MD  lamd 
And  dividing  by  2,  BKP  uBk,0:z  AMD :  minL 

CONSECTAn^r  Vllf. 

Becaufe  the  Arches  G  D,  C  M  are  alwaj^s  c 
qaal  between  tbemfelves,  k  followrrbat  tbe  An- 

y'c  DOG  :  Anjr.  G  K  M  ::  C  K:OG  ;  !h.*rc- 
lufc  it  ihc  Pguu  D  (wh2Jc  ihe  Cycioid  begins) 
the  Radii  O  G,  G  K>  and  the  Point  of  Conta(£t 
G  be  given,  the  Pofition  of  the  Point  Af,  wbicb 
defcribes  the  Cycloid,  It  found  by  drawing  tbe 
Ray  K.  M ;  fo  chat  G  K  :  G  O  : :  D  O  G  :  G  K^M  j 
and  ail  the  Po-n?s  of  the  Curve  AMD  may  be 
determin'd  Gr(  metrically,  when  the  Proponion 
between  the  Radii  O  G,  C  K  can  be  exprclVd 
in  Numbers  ;  and  cuiiicqucrit])',  in  ifut  Cafe, 
this  Cycloid  it  a  Gtometrial  Cutv:,  and  the  laid 
CteJoid  it  a  Tra^midtnt  (or  Mechaotck)  Curve, 
wfaen  the  Rdatioik  of  06  to  OC  camm  be  cx- 
preii'd  by  aoy  fipise  Number  ttt  Tetmi. 

CONSBCTifiiriX. 

If  in  Concentrick  Spheres  fimilar  Cycloids  be 
defcrib'd,  iheir  Perimeters  will  be  pfopoctUwal 
to  the  Semi-diameters  of  the  bid  Spheres.  • 

C  OKS  ECTAK^r  X,  . 

And  becanfc  the  Length  of  the  Curve  of  the 
Cvcloid  AMD  is  proportional  to  the  Rc(3angle 
B  J^O,  \is  plain,  that  io  Vidgar  Cycloids  the 
Curve  is  proportional  to  tbe  DiamcicT  of  thejGe- 
oemiiog  Circk. 

5  C  H  0  L  I  "U  M. 

Bj  lelf  fueb  Ptincifies  as  theft,  «&e  Great  Sir 
•  IGtac  Newton  hat  advanced  fiveral  wtiidirfid 

Cnictufi  ni  cci.ceTnitig  tbe  mne  exaii  meafurh^ 
tf  Time  ly  Pendulumi :  At  Jot  Infiattce^ 

1.  If  within  ihj  C!o:  c-  T.GD  |he  Cycloid 
D  ft.be  dclcrib  d,  being  biJtded  in^,  and  lei- 
minaring  io  the  Surface  of  the  Globe  in  D  and  ^ 
and  it  O  /f  be  produc'd  (bilci^iog  D^in  B> 
unto  N.  lb  that  O  W,  O  B.  O  iV  H-  andtheGlobe 
KS  be  dcfcrib'd  oni he  Center  O,  and  the  Semi- 
cycloids  WD,  WJ^bedclcnb'd  within  ihe  faid 
Globe  ;  Iben  aPerdnJom  fofpended  10  the  Point 
K,  and  tqual  to  N  .;,  wd!  vibrate  in  tli  -Cydoid 
DAJ^,  the  laaie  being  dcicnbtd  by  the  bvo^uti- 
on  of  ihcCydoidal  Checks  N  D,  N^.  And 
thus  a  Pendulum  may  be  made  to  vibrate  in  asy 
(ucb  given  Cycloid- 

2.  If  the  faidPctuIu'iirr  vi^r3'C  in  the  Cydc'J 
D  AQ^hy  the  Ic/lc  Furce  ci  iis  own  Gravity, 
^r,d  if  the  Force  of  Gravity  in  every  Foinr  of  the 
Curve  D  A  j^be  as  iis  Dili ancc  from  the  Center 
O,  then  ilie  Vibrations  (cq  lal  oroneqoal)  of  tbe 
Pendulum,  will  Lk  [  crformcd  in  equal  times. 

Let  M  T  touch  the  Cycloid  in  M,  and  draw 
OA'  rcrpcodicttUr  to  JtlXj  theiit  becaiife  tbe. 
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force  of  Gravity  i«  a«  O  M,  it  may  br  refolved  i  rcprefcnt  rh?  Force  of  Gravity,  then  Al  A',  or  MT, 
imo  cbe  Parts  O  X,  Af  X  Now  ds  evident,  chat  i  or  M  ^4,  will  reprefeoc  the  accelerating  force  in 
tbf  Force  O  X,  being  parallel  to  tbe  Thread  P  M,  I  tbe  Cydmd,  Cfc; 
bu  BO  ocber  Efiltd  bbc  lo  diiend  ibe  Ium^  tod  is 

The  fame  Exeeient  Perfm  has  enrich' J  this  Theo. 
t)  xvith  m»ny  mare  fubiime  D'/ctveriet,  which, 
f«r  Brtvi$j»fdkt%  l*mit  j  $hk  being  f  undent 
«w  |iW  ^  tmgefutinted  J^rndrr  m  T»fte  thg 
Vjefulneft  eftbc  D:-}rimemcmh^tbtStfai» 
ficdtiatif  tbeCmva. 

JL  £     iM  jI» 

Al  Tri  angle  B  A  C,  if  the  Angles  A  B  C  j 

A  C  B,  and  Ck^>  tbe  Cmfttment  of  tbe  Ob. 
tuft  Angles  C  khtetm  Rjgbt  Angles,  be  inJL 
nitefy  little  ;  I  fay,  thty  *re  f)rtfmkl$4i  t»  tkur 
•ff<0e  Sidii  A  C,  A     B  C. 

For  if  a  Circle  be  circmnrcrtb'd  aboot  tbe  Tn*. 
angle  ABQ^  tbe  Archet  AC,  A  B,  B  A  C,  wbicb 
meafiue  double  tbe  fatd  Angles,  will  be  infinitclf 
little  alfo,  and  cohfequentiy  ibcy  will  be  cqul » 
(beir  Chordi  or  Subtcodents. 


tMally  defttfOfcd  by  in  Refiftanoe ;  therefore  tbe 

.Force  M  JSC  on!y  accelerates  the  Motion  of  tbe  Peo- 
dulu:n  M  m  .he  Cycloid,  and  the  Acceleration  of 
•he  Pendulum  m  the  Cycloid  is  always  proponi- 
onal  lo  this  Accelerating  Force.  Now  the  Trian- 
gles O  A  ;•,  M  G  T  are  fimilar,  and  O  T  and  G  T 
are  invariable  Quantities  ;  ilit  j  e: ore  M  X  is  al- 
ways proponionaito  M  T,  and  MT  i$  proponi. 
enal  to  fbe  Curve  dl  tbe  Cyckncl  MA  s  Tbere- 
Ibrc  if  two  Pendulums  N  P  M,  N^m  be  demit- 
tffd  from  M,  m  at  the  fasne  Inftant  of  Time,  ihey 
they  will  be  accelerated  in  proportion  to  tbe  Arches 
In  A,  tn  A,  rhey  htvc  to  describe  ;  and  corl'c- 
qaently  ibe  Portion  of  the  Curve  which  ihcy  de- 
Icrjbe  in  tbe  Beginning  of  their  Motion,  will  be 

froporcional  to  cbe  Arcbei  A|  ^,  mAi  and  tbe 
*ditiom  yet  to  be  ddcrtb'd,  or  the  wxrferiting 
F  jrccs,  Will  be  prop  ntiorMi  lo  tbe  faid  Arches 
MA,  m  A.  Whence  'tit  manileft,  that  tbe  Porti- 
OM  to  be  deiaib*d,  being  always  in  tbe  fame  Pro- 
^  portion  of  M  A  to  m  A,  mall  vanifh  at  the  fame 
linae  }  that  is,  the  Pendulums  demictcd  from  A/, 
(H.  at  the  fame  Inftam  of  Time,  and  defcending 
in  ib«  Catve  MA^mA^  by  tbe  Force  of  their 
•wn  Gravity,  will  arrive  in  tbe  Point  A  together. 
And  ri,  If  we  fuppofe  tbe  Pendules  ro  :ircend 
irom  A  towards  with  the  Vcfecttics  which  they 
liave  •cqnir'd  m  A,  diqr  will  iImhi  bv  Rtarded 
.  every  where,  whereby  the  fame  Forces  which  ac 
ccieraced  their  Motions  before,  and  confcqucmly 
tbe  Velocities  of  tbe  Pendulum's  al'cending  and 
defcending  in  tbe  fame  Arches,  will  be  the  fame, 
and  tbe  Arches  cbemlielves  vrill  be  defcrib'd  in 
the  fame  [  itie  ,  whence  it  appears,  that  the  whole 
Vibrations,  as  well  at  tbe  Sani-vibtatioot,  wtU 
always  be  irodurooaL- 

3.  And  if  O,  the  Center  of  Atiradion,  be  fup. 

£i(td  at  an  infinite  Oiftance  frona  S,  then  the 
wmDA^{in  which  the  Pendulum  vibrj'  s 
will  be  a  Vulgar  Cycloid,  and  the  Force  of  Gra 
vity  will  always  be  the  fame  in  all  Places  of  the 
Curve.  And  tbe  Vibration*  in  this  alfo  will  be 
UbclifOfta],  for  DB  J^will  become  a  ftreight  Line, 
and  GT  and  JW  O  wi'I  be  parallel  to  yf  ; 
whence,  if  M  0  be  a  deieraunate  Quaatity,  and 


And  If  the  Sides  AC,  AB,  B  C  of  the  Trt- 
ari'Ic  ABC  be  finite  Quantities,  'tis  plaintbtt 
then  the  circomTcrib'd  Circle  muft  be  infinitely 
great,  that  fit  tbe  Arcbes  AB,  AC,  may  be  inC 
n  rely  ficcle  jo  icfpcd  of  tbe  wbok  Ciictunfc. 

reucc. 

PROP.  xin. 

If  A  M  D  Ir  a  Semi'.cjdoiJ  defcrib'd  tbe  Semi- 
circle  B  S  N,  rev^i^  Ml  $b*  immtvd  le  Arcb 
B  G  N,  /»  rAar  iU  Bvoluta  er  Arches  B  G,  B G 
he  always  equal  to  one  anotler  ;  and  if  A,  tbt 
I'iim  which  defer ihei  she  Curve^  be  in  the  Diame-. 
serB'N,  witbima-  irithwtthePtripherj  of  the 
movable  Circle  .  *Tij  retfuir'd  to  invefiigM  tit 
lvalue  of  tbe  I{aj  of  the  Evoitita  M  C. 

Imagine  aaotber  Perpendicular  tn  ^  infinitely 
nearMG,  imerfeding  M  G,  prodiittd  in  C,  tbe 
Point  rcquit'd.  Draw  the  Right  Line  G  m,  and 
take  G^  00  tbe  movable  Circle  .~  Gg  on  the 
imtnevable  Circle,  (  fet  the  ftitiwing  Fig.)  and 
ilraw  the  Lines  M  I  ^,  K^g,  O  ^.  Kow  if  we 
LOnfider  the  little  Arches  G^,  G  ^  n  perpendiau 
lar  to  the  Radii  ^,  Ojf,  then  'tis  manifeft  that 
tbe  little  ArchG^  of  the  movable  Circle  falling 
tbe  Arch  Gg  of  the  immovable  Circle,  the 
Point  a;  will  tall  tn  fo  that  the  TriangleC  Af  p 
willexataiy  cover  tbe  Triaagle  CMg:  Whence 
it  ia  evident,  tbat  cbe  Angle  MGnts=^Gj^, 
fbecaijfc,  adding  to  both  the  fame  Applc!>  ^CGjf, 
OGg,  ibcir  Sum  w.JI  be  equal  to  two  Kigb: 
Angles)  —G^g-^-GOg^ 

Now  if  we  fuppofe  OG  —  b,      C  =-  rf,  (7  Af, 
or  G  TO  =:r,  and  G  I  ct  J g  =  ^,  then  it  wil  !«, 
t.  o  G  :  G  K.::  GKg  i  GOg,  and  o  c;  fi) 
OC  +GJC(=OiC==  4+      :  :  G  Kjj . 

Dd  G  K£ 
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CKg-^GOg  OK  gGgVtMGmts — -- 

t> 

G  KX'  :  MI ::  G  Mg  :MGI,  and  by 

Compofition  fg  +  Mlot  MG{r)  :  Ig  (q)  :  : 
GMg  +  MglorGIg—lGI^g  '.GMg  or 

Gmg=z^GKg*  3,MCmoKMGm,JdGm 
^Gmg  Q41±^L=i±GKK)  :  G«.£ 


(a                                                          h  4t 
—  GKg) : :  Gm  (r)  :GC:=r  

aod  coofequently  the  Kay  of  the  £voiuu  Ai  C  ts 
1  4r  r-f-  %br  r 

And  if  wc  fuppofe  OG  (h)  the  Radios  of  tbe 
immovabk  Circle,  lO  become  infiniie,  the  Cir. 
CDinrerence.BGNwiU  beoone  «  ftteighc  Line, 
and  (he  Terms  2  errand  rar  will  vaniOl  in 
refpcdl  of  che  others,  and  the  Value  of  the  Ray 

Z  I'  r  r         2  r  r 

of  ibe  £volata  M  C  will  be  =  rr— ~r:  =  r  . 

an— ir — f 

C  O  N  S  E  C  T  A  I^r. 

Hence  tp  find  tbe  Area  of  tbe  Cycloidal  Spice 
WCB,  tbe  Quadramrc  of  the  Circle  being  (up 
pofed,  becaufe  S.  /^i  rs  of  Circles  are  in  a  Ratio 
compounded  of  tbe  Duplicate  Ratio  of  tbe  Radii 
mad  tbefimpb  Ratio  of  their  iodmled  Angles 

it  is,  Angle  G  Mg  (^—f  ^  ^)  '  Aogk  MGm 

C"  ^    ^      * '  TiiMigte  (or  Seaor) 

M  G  ?  (whofe  Bafe  is  G  ^  »  the  movable  Circle) 
:toibelinkTrMiigleorScaor  GJMm.  Wbcnce 

tbeSedor  GMm  ia  sslT  yl±i  Jtf  g  f  = 

(loppoiing  MJ  ssf,  and  eonfequcmly  r     * -4. 


Now  the  little  Triangle  or  S  -5tnr  r  G  ^  is  to  the 
iiule  Triangle  MGg,  in  a  Kauo  cumpounded  of 
dR  Sqaac«  of    G  to  ihe  Square  of  MG^  and 


the  Ratio  of  tbe  Aoglc  G  to  tbe  Angle  GMgt 
ihttit,  n04XGK£  tor  r  X  J-G  JCf  |  ami 


CO 


nfeqvtently  the  linle  Triangle  MG^  is=- 


z 


K.Gg,  and  fubftiiutiog  this  Valoe  in  place  of  tbe 
Triangle  Al      io iSI^Hl* x  M  C  g^  v 

fhaU  bave  tbe  Se^G  Ma>=-2-^^?^ 


+  J^Gf }  bai bj  tbe  Piofcny of 

ibe  Circle,  GM  %  M  T(ir)  ~  S  M  xMN  ^ 
(fappofirtg  —      which  it  an  inva- 

riable Qnaneiry,  and  it  always  the  fame  in  what* 

''"cvcr  Poire  nf  the  Cutve  the  defcribing  Point  M 
be  tc  Lind  ;  vvticnce  G  M  m  ~i-  M  G  g  w  m  G  g, 

chat  is,  the  Trapezium  GMm  g  ^--^ 

GMmj;  is  tbe  Flazion  of  :h<;  CNcIoidal  Space 
MG  B  Aiod  MGg,  that  of  (he  Circular  Space 
M  G  B  (comprehended  between  tbe  Right  Linea 

MB,  M  G,  ami  the  Ard,  G)  and  X,  that 
of  ibe  Srdor  f^BG  ;  it  n  manifeft  that  the  Cy. 

clonal  Space  M  G  £i<  is  =:  ^ ^  ^  M  G  B 


M4» 


LEMMA  II. 

Tbefmt  things  beinf  fuppofed^  if  m  tbe  Center  K, 
ifitbtht  ^aSus  K  A,  the  Semi-circk  AEV  be 
dtfcriheJ  ;  and  if  m  the  Center  O,  with  amyf^d. 
dmt  between  O  V  and  O  At  the  Arch  EH  if 
defer ib'd,  dnd  the  f(adiiK  KSB  it  drMrnnz  1 
fy,  the  jtreb  fi  M :  ArthSU  ::  0£;  OB. 

Suppofe  the  movable  Circ'c  BSNtocome  in- 
to the  Pofition  B  G  N,  then  the  Point  A  wbicb  de- 
fcribestbe  Curve  will  be  in  M.  Conned  tbc 
Centers  of  the  Generating  Circles  with  the  Line 
ok;,  which  will  pali  through  the  Point  of  Con- 
tact G  ;  then  'tis  erident  that  the  Triangle  MO  l(, 
and  £  OiC  ar^  equal  and  fimilar,  becauja  the 
S  ideiof  oaeare  rqtiai  to  the  fcfpedive  Sida  of  tbe 
other  ;  therefore  the  Angles  M  JC©  »  BO  J^*re- 
equal,  and  the  Arches  that  ineafure  tbofe  An- 
gles, vi:{.  GN,BS,  and  tbeir  Complements  to 
two  Right  Angles  BG,  S  src  al 
becaofe  the  Angles  M  O  f\,  and  ii  O  aic  cquaJ, 
therefore  the  Angle  AJ  O  £  is  —  Angle  GOB, 
aod  Arch  £M  :  Arcb  G  £  : :  o  £,  the  Radraa 
of  that :  O  tbe  Radhw  of  this.  Bat  it  baa 
been  demorftrated  that  tbe  inferior  Arch  G  B  r:: 
fuperior  Arch  G  fl  is  =  J  N ;  therefore  tbe  Arcb 
BM:MdkSN  it  OStBB,  Q-B-D. 

C  O  N  S  E  C  T  A  II  r. 

If  the  Radius  O  fi  be  foppofed  infinite,  tbeo 
IIS  evident  that  the  Right  Lines  OB  and  OB 
will  be  Parallels,  and  the  Concentrick  Arches  P^D, 
BN,  and  EM,  will  degenerate  into  Right  Lines 
r  T,  BX,  and  £  //,  perpendicular  to  the  Axis 
y  A,  and  conreqaeniiy  tbe  Right  Line  BUmH 
be    S N,  bccanfe  OSaad  0  £  bew^  iafiiuie. 
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ancqait  Vbeace  cbe  Arch  EM  :  EH  :: 
OS:  OIL 

S-CMOLIVM. 

The  S«mi>c)c]oi<J  A  HT,  into  which  the  other 
Semi'Cyclotd  AMD. degeoeraies,  when  the  Ra- 
dius O  ^  !<  infinite,  i$  the  fjm?  with  that  genera- 
ted by  ihc  R.  volution  of  ibc  Semi-circle  B  S  N 
on  the  Right  L  .ni:  B  X,  the  defcribing  Point  A 
being  in  the  Diainetcr  B  N  pcodnc'd. 

PROF.  XIV. 

Jhefium  things  being  fuppoiJ,  h*i$  h  IVfllHrVl» 

ittvffligate  the  Area  of  the  Cyckids!  Sf4ce  AB,M, 
cmfrebended  under  the  Arches  A  £,  fi  smd 
tbt  Fmim    Ae  Cj^rid  A  M. 

Imagine  another  Concentrick  Arcb  M  E  infi- 
nitely near  to  tbi  Arch  /;  M,  -and  eb  parallel  and 
infinitely  near  to  £  i/.  and  the  Ltnet  E  F  aod 
£  P  perpendicaiar  ro  tlw  Arch  MA  «nd  the 
Right  Line  E  H  ('produced  if  need  be)  ;  dwoaie 
the  Angles  F  E  e,  O  E  l{,  equal,  becaufe  each 
.  added  to  the  Angle  K,E  F  makes  a  Right  Angle, 
and  the  Angle  P  £  e  is  =  Complement  of  OK^ 
to  Two  Right  Angles,  bccaofe  P£*"+-f£^-f. 
JC, £  /I  is  ~  to  Two  Right  Angles  =I^Eli-h 
B  KK-^^KKl  therefore  the  Sine  of  the  An> 
gle  FE  t  It  lo  rbe  Sine  of  the  Angle  PEe,  as 
the  i;f  ihc  Angle  O £  1^ it  to the Sioe of  the 
Angle  Of^E:  1  hat  is, 

F  t  :  P  e  ::  O  K'  OB} 

ThecefeieFeXfMs  Pff  y  BHsiOKiOB, 

Ami  becaufe  the  infinitely  little  Spaces  EMme, 
BH  r  equal  to  the  Produds  or  Redaneles 
F  e  EM.FeXEH  refpeAi»«ly,  and  the  lait! 
Red^r.fk^  are  always  io  tlw  lauw  Froponioo  lu 


one  another,  that  is,  the  Space  El4m$  i$  alwava 
to  the corrcfponding Space  BWbe,  »OK.\%to 

OB;  'tn  phln  ihir  the  Sum  of  all  the  E  Mme 
is  to  the  Sum  ot  aii  the  £/j  Zi  e,  that  is,  the  Space 
A  M I-:  it  to  the  Space  A  E  H,  as  O  JC  is  to  OB. 

I  Hull  only  add  further,  as  to  this  F  t^nrr  of  the 
Ocloid  ;  Thar,  if  iCauflick.  Curvi,  as  FJ^C, 
wt-rc  to  be  drawn  to  n  Sctni-circic.  ..s  AMD 
whole  Disraetcr  it  ^  D,  aod  iu  Centre  C  :  And* 
when  the  Rajtof  lacideace,  «s  PM,  arefuppo- 
fed  to  be  peipendicoltr  to  the  Oianwier  ADt 


Then  the  Caoftick  -rfFJ^will  be  a  Semi-Cj- 
cIoi'J  ;  wh:ch  Will  be  dcfcribed  by  the  Revolu> 
tion  of  the  Lutie  Circle  MFU  w  the  Periphe- 
ry, or  the  fiafe  #C  H  C.  For  the  Cirde  MfH 
is  defcribedon  half  MC,  as  on  a  Diameter  ;  and 
the  Angle  C  M  F  is  equal  to  C  M  P,  which  is  e- 
qual  to  HCK,:  And  confequently  the  Angle 
HNF  is  equal  to  twice  IICK-  Therefore  the 
Arch  H  F  is  equal  to  the  Arch  HK^i  and  the 
Curve  K^FA  mud  be  a  Semi-cycloid,  wbplcBe* 
ginniiig  U  in  J^.  aod  ita  Vertex  in  A. 

Let  the  Volf  ar  Semi-cydoid  ^  M  O  be  given, 
and  defcribcd  by  the  Revolution  of  the  S  nji. 
circle  KC.  M  on  the  Right  Line  B  D:  And  let 
the  K.iy  'i  <A  Incidence  P  M,  be  parallel  to  the  Axis 
A  B  l  is  rcqnirci^  to  draw  a  Cauftick  hf  Re- 
iicjtion  10  tiic  laid  Semi-cycloid  AMD. 


Beenfe  MG  ii~  \  the  Ray  of  the  Evoluta, 
G  P  perpendicular  to  P  M :  Therefore  M  F 
=  ia=  P  M.  Whence  if  G  F  be  drawn  per- 
pendicular to  the  refledled  Ray  M  f,  the  Point 
F  will  he  in  the  Curve  required. 

If  iheRavs  UM,  HG,  be  drawn  from  /i. 
the  Center  ot  the  generating  Circle,  to  the  de- 
fisribing  Point  M,  and  the  Point  of  Contadt  G  ; 
'tis  eviden:  (bai  H  G  wtll  be  perpendicular  to 
BD;  and  that  the  Anglt  QM  H~  MG  H 
MP  ;  wbeoce it tppearii that ilieieaeM 

VoLU. 


Ray  M  F  pafTcs  tfarotigh  the  Centre  H.  Now  the 
Circle  whofe  Diameter  is  G  H  pafTesalfo  through 
the  Point  F ;  becaufe  G  F  H  is  a  Right-Angle  : 
And  therefore  the  Arches  G  N,  and  half  G  F, 
which  mcafure  the  Angle  G  HN,  are  proportio- 
nable to  the  Oiametert  AiN.  G  of  ttteir  re- 
I  pedive  Girdet :  And  eonfetquently  the  Arch  G  F 
=  Arch  GN  —  GB.  Whence  it  is  manifeft,  rbar 
the  Cauftick  D  FB  '»*  CjcUid,  and  dcfcnt>d  by 
the  Revolatioaof  the  Qfde  6  F  H  oo  i 
Liae-HD.  9^8,  D, 


■C  O  1(01.* 
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e  O  i(,0  L  t  4  KT, 

Tbe  Space  D  4  B  F  D  it  equal  to  thrice  ibe 
Aret  ol  tbe  Cirelt  G  f  H  ■  For  the  Semi- 
dfcle  MQ  N  it  cqa«i  to  twice  ibe  Area  of  tiie 
auk  GPHt  VMtecilKClclBUal  ^ptfit 


 CYC 

4MDB  is.ec^aai  to  6  antes  ibe  Area  ot  ibe 
Circle  G  F  H;  and  tbe  Cydoidal  Space  B  F  D 
is  equal  to  thrice  tbe  Area  of  the  Circle  G  F  H  } 
and  confcqoemiy  ibc  Space  DABFDiteqwd  to 
ibrice  tbe  Area  of  tbe  CitdcGl  !i  a  nd  tbe  Curve 
i>  A  dif  iiki  liw  %t6B  4l  M  J  i>  inio  two  eqaal 
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DAKIR,  by  tilt  Sumte  of  n  H.  3.  itmu^ 
tcfisione  Ponderum,  (^c.  wa«  a  Number  ot 
Ten  Hiiet^  an  a  L»ft  was  of  M  Dsk^f. 
But  6nce,  by  1  Jmc.  33.  a  tt)!  of  AUIw  it  i» 

DAMNUM,  did  fornierly  iigiiiiie  ihe  Bounds 
or  Limits  of  a- Man's  pri?ate  Property  or  Jorif- 
di<^inn  ;  ss  is  plain  by  BraSon,  lib.  1.  Coron. 
c.  57.  ArJ  perlupi  our  Word  Dsm^  for  a  Boun- 
dary or  (.  ondnecDeotcame  from  beoce. 

DAJ4P3.  in  AliaM,  are  ponoM  £xbalttioM» 
which  in  fbrae  Mioct  Jmt*  ptwA  very  ia0b> 
catinj;,  ;ind  otberwife  faul  to  die  WbcklMB. 
Tbey  reckon  foor  Sorts  of  Damps. 

Tbe  Firfi  is  the  moft  ordinary  ;  they  know 
when 'ris  coming,  by  the  Flameof  their  Candles 
bccocraiig  orbicuiar,  and  by  the  Flames  lefTening 
by  degrees,  'all  at  laft  it  quite  go  out  j  as  alio 
by  their  Slmtoeit  aod  Diftculty  of  Breathing. 
Thofe  that  ciieape  Swooning,  feldom  fuffer  any 
great  Harm  by  it;  but  'uch  as  fwoon  ivvay,  tbo' 

they  mifs  of  downright  Suffocation,  are  00  rheir 
Mk  Rccovety  tormented  whb  very  ▼Mem  Con- 

vulfions,  Their  Way  ofCure  is  ro  lay  the  Pcrfon 
down  on  ibe  Earth  in  a  prone  i^oiturc,  wub  a 
Hole  dug  in  the  Ground  under  his  Motrtb ; 
if  this  fail,  they  611  him  full  of  good  Ale ;  and 
if  that  won't  do,  they  conclude  bmi  defperate. 

1.  Tbe  Peafi-Blotm  Ditmf^  which  is  (o  called 
£kmb  ita&neU  $  cbiiDjMtpdkry  iay  Always  comes 
so  the  Sammer  Time,  «M  it  hath  nor  been  known 
to  be  Mortal.  The  Miners  in  ttie  Pfik<-  of  T!.-rh 
Uncy  it  arifes  there  from  tbe  Multitude  ot  f(fd 
TnftU  KiMMrit,  called  by  them  Htuj-fuckl**,  wich 
which  rhf  Ltme-ftone  Meadows  of  tbe  Peakt  do 
much  abound.  Perhaps  the  Smell  of  this  gives 
CilMclyNotice  to  get  out  of  the  Way. 

3*  The  TbtW  is  the  moft  Peftilemial  and  the 
noft  Strange  of  all,  if  what  they  fay  of  it  be 
true  :  They  whjch  prtrcnd  to  have  feen  it,  I'tnr 
*cis  vifible  they  iay j  do  tbas  delcribe  ic :  In  the 
liwheft  Pkrt  of  tbe  Roof  of  tbofe  Pa Agfi  in  a 

Mum  which  branch  oxit  froin  the  main  Crove, 
tbey  fee  a  round  Thing  iiAnging  about  as  big  as 
a  Foot-ball,  covered  with  a  bktn  ot  the  Tbickoefs 
and  Colour  of  a  Cobweb  :  If  this  Bagg  by  a 
Splinter,  or  any  oihcr  Accident,  become  broken, 
tbe  Ddmf  immediately  flyes  out  and  foffocates 
all  the  C^pany :  Tbe  Workmeii,  by  Help  of  a 
Stick  and  a  long  Rope,  hare  a  Way  of  breaking 
this  at  a  Difhnce  ;  and  when  ilv:?y  have  done  ibis. 
Ibey  purihc  the  Piace  weii  wub  Fire  :  And  they 
will  have  it,  that  it  gathers  from  iho  Steam  of 
(heir  Bodies  and  Candlis,  afcends  up  into  the 
bigbeft  Pan  of  the  Vault,  and  there  coodenfes, 
MM  ift  Hm  bMh  a  Film  grows  overii,  aod  Htm 
corroptt  and  becomts  Peftilemial.  » 
'  4.  The  Fturtli  is  tbe  nirAiiriM//ii;  or  Fire- Vamp, 
wbofe  Vapour  being  touch'd  by  the  Fbmt  of  the 
Caiuiles,  prei«nciy  takes  fire,  and  haih  all  the 
JSiik<5ts  of  Lightning  or  fired  Gmpowder.  'Thele 
are  found  frequently  in  the  Coal-Mines,  and 
fomccimet,  tho'  rarely,  ta  the  Lead  ones. 

DANEGBLT.  or  Geld,  was  a  Tribute  wbicb 
the  ly*tief,  9n  their  frcq".:cfit  Inci'rfions  impofed 
upon  the  EngHfh  a$  the  Arbitral  y  i  erms  ot  Peace 
and  Departure.  It  was  firft  impofed  as  a  conti- 
amU  xmrty  Tax  upon  the  whole  Naiioa  under 


IC  EtMrti^  A.  D.  991.  JB^tJ  and  IngM^b  k- 
port,  that  King  E.U'ard  tbeConfelTor  rciniited  and 
abrogated  this  Tax :  BatffilliMm  the  Coa^wsor, 
tbo'bewaoMaocfe-iniaea  dteAmaalFiyiiiaM; 
yet  be  ordered  the  railing  of  it,  as  often  as  the 
Neceflities  of  Invafion  or  Expedition  did  reqotre  S 
And  it  was  feverely  exaded  and  augmented  bf 
fPiiUam  Hfifiu.  In  the  Reign  of  Hen.  L  it  waa 
computed  amoogfk  the  King's  ftanding  Revennes : 
Bat  K.  Stffbem,  apon  his  Coronation- Day,  pro* 
that  Dmfg^  ihonld  ba  lor  cvericmtncd  t 
ftou  wUebUnie  foma  date  the  EspiratioN  of 
thii  Tax.  Bur  it  ktms  rather  to  have  contintiedi 
upon  extraordinary  Occafions,  'till  it  was  abro. 
gated  bf  Tlnei  or  fwallowed  ioTilUge  and 
Parliamentary  Impofitionj.  The  Lawsof  Edward 
tbe  Confe^for.  c.  1 1 .  rate  this  las  at  iid.oo  eve* 
ry  Hide:  Hemj  Hunt  compVMi  itKH.  OQ  cadl 
Hide  i  and  Jebm  Brtmftm  at  3  if^  00  a  BMMia  or 
Oxgmge.  And  no  donbc  ii  pitied  acawdia|  m 
the  different  Exigencies  OD  Which  it  W«l  Icncd. 
Or.  Kptntft  GUffkry. 

DANGER,  Dai^'aM,  in  Umut  Plaeea  caBad 
Li ef -Silver  nd  Lrf'Siher,  was  formerly  a  Pay- 
ment of  Money  made  by  tbe  Foreft  I'cnaots  to 
their  Lords,  that  tbey  asight  bave  Leave  to  ploif 
and  fow  in  Time  of  Pamage  or  Maft-fccding. 

DARREiNE,  m  tbe  Common  Law,  feems  to 
be  a  Corraptioa  from  the  French  Dernier^  j,  #• 
Lt^  i  fm  'lit  now  nfed  u  thai  Senfe,  ta 

DARRBINl,  CsnsAuMMev;  And 

DARREINE,  Prf/I-wrnim.'. 

DAI  IRE  TuieUgSt  is  a  Term  in  the  Civil  Law, 
for  fuch  a  Tutelage  of  a  Minor  as  ii  appointed  by 
the  Magiftratf  cith-r  Ex  Offctn,  or  by  Petition^ 
when  a  Guardian  by  ^ui,  or  by  Law,  is  not  au 
ready  provided. 

DAY,  in  our  Common  Law,  is  fbaocrioMt 
ufed  for  tbe  Day  of  Appearance  ia  Cowt,  cither 
Originally  or  un  Aflignation  }  aod (MMtlmea i)C 
the  Return  of  Writs.  That 

OAYES  As  BM»  are  Days  fiet  down  by  Sta- 
tute or  Order  of  Cour,  when  Wriu  fhall  Iw  re- 
lom'd,  or  when  the  Party  Ihali  appear  00  the 
Service  of  the  Writ.  Tbey  fay  alio.  That  if  a 
Perfon  be  difmifred  without  I>4/,  ho  ii  inaUy 
difcharged  the  Cuuru 

DAYWERC  »f  Ltnd,  was  anciently  as  much 
as  could  be  plowed  up  in  one  Oay'i  Work  oc 
Journey,  as  the  Fanacrs  in  fbiiie  Placet  till 
caH  it^ 

DAZE,  is  one  of  iheWrci',  as  they  call  them, 
wbbA  are  found  in  our  Tin  Mines ;  *tis  a  kind 

of  glittering  Stone  enduring  the  Fi;e  ;  and  is  of 
different  Colours,  as  White,  Black  aod  Yellow. 
It  leem«  tu  be  a  Spar. 

DEAN.  Originally  the  Dettmu,  was  fb  cal- 
led, bccaufc  he  was  an  Ecclefiaftical  Magifhate, 
which  had  Jarifdi^ion  ard  Prwcr  ovlt  Tor.  Ca- 
nons at  leaft.  He  is  next  under  the  Biibop.  aod 
ordinarily  Chief  of  the  Chapter  in  a  Cathedral 
Church. 

As  there  are  Two  Foandatioos  of  Cathedral 
Cipurciics,  the  OU  and  the  New,  (the  Nrw  ba- 
ing  thofe  which  Henry  the  Eighth  founded  on 
tbe  Suppreiiion  of  the  Abbou  and  Priors,  and 
turned  their  Convents  into  Dean  and  Chapter; ) 
(o  there  are  Two  Ways  of  Creatio£  ibefe  Deans. 
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For  ihote  of  the  Old  Foundacion,  arc  brought  to 
their  Dignicy  tnucb  like  a  Bilhop  :  The  Prince 
6. ft  fending  ooi  his  Cot^f  P.Jfne  to  ihc  Chap- 
ter ;  the  Chapter  tbcte  chuling,  the  King  yield, 
tog  bi«  Royal  Aflent.  and  the  Bitliop  confirming 
him ,  aiid  giving  bit  Mandaie  (O  ioftall  bim, 

Thofe  ot  the  Not  FottodtrioB  are  inftalled  by  a 
JboRcr  Cooric  ;  only  by  ibc  Kinf^'s  I rtiers  Pa- 
lent.- without  either  Ele^ioo  or  Conhrmanon. 

The  Word  Vtm  if  alfo  apply 'd  to  divers  that 
arc  thf  Chief  of  fome  peculiar  Churchci  or  Cha- 
pels ;  as  Dean  of  the  King  s  Chapel,  ot  I'jui  s,  of 
Wtftminfier,  of  the  Archet,  of  BaiteLoi  B«^m^.&c. 

DEAN  tijtr.il,  or  Vrhan,  call'd  DecMtu  Ciirifii- 
amuns,  was  formerly  an  Ecdefiaftical  F^erfon. 
who  had  the  DiftriA  of  ten  Churches  titht  r  in  the 
Country  or  City,  witbio  which  be  exercifcd  a 
ufeful  Jorifdidioo.  Tbefe  J^«r</  DtMu  were  feme, 
liint-s  cilltd  /trchifreibyteTt,  and  at  firft  were  both 
in  Order  and  Aulboriiy  above  ibe  Archdeacons. 
Tbevwere  ele^  by  the  Clergy  .and  byilieirVotcs 
8E?.iii  t3L;j'>fc()  bin  r'Uctward'i  they  wereappoint- 
ed  and  rtmuv  u  ai  ;hc  Diltiction  ot  the  Bilt:op: 
And  hence  they  were  called  Jemforarii, 
in  diningiii(h  tbea  from  the  CaUxdral  Dean*, 
who  were  called  l>eeani  perpetul. 

D£ADS,  ir,  tbt:  Tin  Miners  Langaagc,  arc  fucb 
farccU  of  common  iooie  Mould  uc  £anb  lyirg 
tiMVe  fbe  m  afnally  coataiii  tbe  StMd, 
which  thiy  fird  whrn  they  are  training  a  I  ntd. 
They  call  alfo  that  pare  of  tbe  Shelf  con- 
taitX  no  OMr  or  Metal,  but  enclofeth  the  LojA  as  a 
Wall  between  two  Rocks,  by  chit  fUnu.  See  Tin. 

In  the  MwiJi/ Lead- Mines;  when  a  Vem  of 
Odr  breaks  off  abruptly  in  .\n  Earth,  they  call  it 
a  DeMding'Bedi  and  £aitb  wuhoat  an  Oar  ibcy 
call  DeM  Earth.  • 

DEAD  i^ojPei  in  a  Ship,  are  fucb  atare  notra» 
ninji,  (.  t,  which  do  ;iot  run  in  any  Block. 

DECIMAL  Scales,  (  Vide  Lejbtwne'%  Curfiu, 
f.  174.)  arc  in  the  General  any  Scales  tbac  arc 
divided  Dectmaliy.  But  for  the  expediting  ot 
Dedmal  Arirhmetick.  there  arc  in  ufe  fome  Scalet 
of  Money,  Weigbtc,  Meafurct,  wluch  are  made 
from  Tablet  bearing  tbofe  Namet,  and  ferve  rear 
dily.  by  rrfptdion  otily,  to  fiitw  ^ou  ibe  Occi- 
mal  Fraction  which  properly  belongs  to  any  part 
•f  Money ,  Weight,  or  Meaforc,  tfe.  Thefc  Scales 
ate  iifii.'.!!'.  placed  nn  a  fqwuc RoJcr,  aad^iea. 
buui  Nioc  in  Number  : 

I .  One  of  Bitffip*  Coio,  %  Sbilliogi  being  ibe 
Integer. 

•  t.  Troy  Weight,  2  Pcoy-wcight  being  the  In- 
teger. 

9.  Averdup$ii  Great  Weight,  a3  Ih,  being  the 

Integer. 

4  Aver.hipoh  Lilde  Wdgbt,  i6  if  or  i  b^ 
ing  the  Integer. 
•  S.  Liquid  Meirfavr,  36  Galloot  b«iog  ibe  lo- 

tegcr. 

6.  Dry  Mealure,  S  Buihds  being  tbe  Integer. 

-  7.  Loog  Meaftifie,  one  Ell  or  Yaird-bdog  the 
Integer. 

-  8.  FootMeafufe/wbere  ttlnebcf  it  die  In- 
teger, And, 

' .  9.  Time  and  Motion,  where  one  Upur,  Mi. 
n«e.  fic.  may  be  the  Integer. 

To  every  one  of  thefc  there  is  joinrd  another 
Decimal  Scale,  divided  into  1 00  or  ^  000  equal 
Parti ;  \o  that  if  yoa  took  on  any  Divilion  in 
any  of  the  Nine  Scales,  yoo  may  eafily  fee  what 
Diviiico,  or  part  of  a  Divi£oo,  aoTwcis  to  it  in 


the  adjiL  lit  Decimal  Scale  :  And  confeqocntly 
it  will  very  rt;:dily  (hew  you  what  Decimal  Fra. 
dton  anfwers  to  aOJ  Flilt  of  Money,  Weight* 
Time,  Meafure,  (3e.  aa  welt  ft  icwill  give  tbe 
Value  ct  any  Decimal  FuJlion  in  the  Corrc- 
fponding  Parts  of  any  Integer.  Thus  if  in  tbe 
Money  Scale  you  take  out  any  Part  of  a  Sbillinga, 
as  furoofc  8  Pence  3  Farthings,  you  will  find  the 
Corrcfponding  Decimal  to  be  .)64.  Or  if  in  tbe 
Deciii  al  Scale  contiguous  toil,  yoo  wnuld  know 
wbat  Part  o'f  1  Sbiltingt  anfwert  to  this  Decimal 
Fratftion  .77 1 ,  yoa  will  find  the  Cotrefponding 
Po::u  .n  the  Money  Scale  to  be  lSlPmoe»F«fW 
things.   And  lo  for  the  reft. 

DECINERS^  or  Dcemalcrr,  01  Dc^m.  De» 
cennarii,  in  our  Old  Law,  where  foch  as  bad  the 
Jurifdit^ioa  over  10  Friburght  for  keeping  tbe 
King's  Peace  ;  and  cbc  Limits  or  Comjofs  of 
their  Jurifdiif^ion  was  called  a  Decenua,  faith 
BraHcn,  Lib.  3.  TraS.  z.  Cap.  i  j.  In  the  Saxcns 
Times,  tbefe  teems  to  have  bad  large  Aathority, 
taking  Cognifancc  of  Caufes  within  their  CircoiE, 
^  and  redreffing  Wrongs  by  way  of  Judgment.  In 
latter  Times,  the  Word  came  to  fignihc  fuch  aa 
one,  as  by  Oatb  of  Loyalty  to  bis  Pnnce  was 
fettled  in  tbe  Conbination  or  Society  of  fucb  a 

Dc:^r:'rj  ;  and  a  Dt*.*':  fcems  rlifn  tt5  br  n^^t■nric^^ 
as  iar  a&  a  Leet,  becauic  in  Lecu  uniy  this  UaiU 
is  adminiftred  by  the  Steward,  and  taken  by  all 
from  1 1  Years  old  and  spwarit  ihnc  dwcU  with- 
in  the  Lret.   Now  there  are  no  Deeemueri,  bat 

Lett 

DECK  Naiis,  are  fucb  at  are  ufed  for  faftco- 
ing  Deckt  of  SbM,  doidilin|[  of  Shipping,  and  for 
Floors  laid  with  Pl  ^nki  :  They  arc  of  two  Sorts, 
Dft'hcaJfJ  .ind  Ciafp-head:J.  Their  Sixes  are  from 
4  to  9  Inches. 

DECLINATION  <./rifS»«.  To  6nd  it  rea- 
diiy  by  Vto)jt&xoa  ol  Part  of  the  AnaUmma  ; 
having  bis  Fkee  ui  ibe  fidipcic,  tad  bit  gieaMft 


Declination  ;  Draw  E  C  for  the  Eqoinotfiial, and 
P  C  Jor  the  Azimuth  of  Eafl  and  Weft,  and  with 
60  ol  tbe  Chords  Iweep  the  Ark  B  P.  Set 
23  D-i  30  M/tf.  the  Son's  greateft  Declination, 
(roin  to  and  draw  %  C  for  one  O  ladrsrc 
of  tbe  Ecliptic  Sec  the  Sine  of  tbe  Sun  t  Lon- 
gitude, or  Diftance  from  tbe  nen  EqninodHal 
Point  from  C  ro  O  in  the  Ecliptic  C  S ,  being, 
luj^l(\  42  Drg.  then  will  the  neareft  Diftaoce 
from  0  I0£C,  be  the  Sine  of  the  Sun's  prefeni 
Declination  r=  to  F  C  s=  lo  tbc  Ark  FB^  ne*- 
furcd  on  the  Chords, 
.s  -  .     ■  -    . .  /  pBCRB^' 
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DBCREE,  in  the  Civil  Law,  is  a  Dctermina- 
tion  cbic  the  Emperor  pronodnccs,  upon  bearing 
1  panicolarCisfe  between  Pkiniiir  *od  Defeo. 

**'dECIIETALS,  are  eVdmne  of  the  Canon 
Law.comaninj  the  Decree  of  faodry  Popei  i  or 
elfe  a  Digeftot  ihc  Canons  of  all  the  Councils 
pertaining  toon*  Matter  and  under  one  Head. 

DBDI,  ii  a  Warranty  ini^w  cotbe  Feoffee  and 
liU  Hon  $  ««  if  it  be  fiiidin  a  Feofloicni,  A.  B. 
Jia*  gitm  end gfiflud,  &e,  tbcy  call  kt ff!ir- 

DEEMSTERS,  are  e  kind  of  Judges  in  the  Jp 
flf  chr  On  from  among  and  by  chemfelves, 
who  without  Procdf,  Whting,  or  Charge, decide 
all  Cootroverlies  there. 

DEFAULT,  is  a  Negleft  or  Oiniflion  of  Ap- 
pearance before  a  Court  of  Jdftice.  for  wbkb 
JodfT  ien^  may  be  given  agairtt  ih?  D'fautter. 

DEFBNO.  in  our  Ancient  Laws  and  S:3. 
mtes,  figbJSed  ro  prohibit  and  forbid  :  Leg.  EJw. 
Cenfeff.  c.  37.  and  5  !(.  1.  A  7.  And  in  tbu  Stak 
Chaucer  tllo  afes  it. 

D  H  FE  RENTI A  ^afa.  Set  VaT^  DtferentU. 

DEFICIENT  Hjftrhota,  is  a  Curve  of  that 
Name,  having  but  one  AlympttKe,  and  only  two 
Hypcrbolick  Legs  running  out  infinitely  to 
wards  (be  Side  of  ibe  Aljwptote,  bat  contrary 
Way*.  See  Cmr9t$. 

DEFLECTION  of  the  }{ayet  cf  light,  is  a 
Property  wbi<;h  Dr.  Hook  obfcivcd  167^,  and 
read  an  Account  of  it  before  the  Royal  SocietTr, 
Kiareb  18.  the  fame  Year.  He  faitb.  befoond  it 
different  both  from  Refleiftion  and  RefraAion, 
sod  that  it  was  made  towards  tb^  Su;  fice  nf  the 
opacoas  Body  perpendicularly.  This  is  the  fame 
t^perty  which  Sir  IjfAae  Ikmon  calls  InfUHim  ; 
0f  which,  fte  an  Account  under  that  Worti 

DEFORCEMENT,  in  the  Law  Senfe,  is 
witb-holdinf;  Lands  or  Tenemeoii  by  fcice  ftom 
tbe  Right  Owner.   Wherefore  a 

DEFORCEOR,  is  he  that  overeonetb  and 
Caftetb  a  Pcrfon  out  by  Force. 

DEFOaCIATiO,  la  a  Diaraioi  or  Seizure  of 
Goodt  forSaciafaftiooof  aLawfnl  Debt;  In 
Itzes  and  Trials  formerly,  thtChimer  or  Plaintiff 
was  called  ^uxrens,  and  the  Pojfejfer  or  Defendant 
was  called  Deforeiani  :  Tbo*  indeed  the  Original 
Senfe  of  the  Verb  Deforciare  is  to  keep  PofleiTion 
ones  felf,  or  to  turn  another  out  of  bis  by  Vio- 
lence and  Force. 

DEGRADING,  or,  as  itbu  fotnctimcs  been 
writter,  o//^r4^i»je  istbePaoiOsmeiirof  aCIerk, 
that  being  deiivcr  d  to  ^ls  Ordinary,  can't  purge 
faimielf  of  the  OtJencc  whereof  he  was  convicted 
by  the  Jury  ;  and  it  is  the  Privation  of  him  from 
cbofe  Holy  Ordcfs  wbich  he  had,  aa  of  Dukm, 
Frirft,  (^c.  : 

Formerly  alfo  Ka^htl  have  been  degiadcd. 
See  18  £.  2. 

latheCommoiiLaw  alfo  ^ere  ate  two  Sorts 

€>t  Dtgradirg  ;  one  Summary,  by  Word  only  ; 
tbc  other  Sdemn,  by  divefting  the  Party  degra- 
ded of  tbofe  Ornaments  and  Ritra,  whkh  are 
the  Fnf^gn;  of  his  Order  aod  DegKk.  ft*.  13 

Citr.  2.  e.  1  5. 

DEGREE  «/  a  freat  Circle^  on  the  Surface  of 
she  Earth  (Cuppofing  it  be  of  a  Spherical  Figure) 
ia  €9  Engli/h  Miles  and  zSS  Yards ;  as  appears 
by  the  Concurrent  Menfuraiions,  nearly,  of 
1^.  Ntnpccd  aixi  the  Freneb  Matbenaaiicians. 
Xhc  ivvM^  iMfce  a  Degcee  sdji  84  Feet  £ttglijh, 


and  Mr.  Nen^oed  367196,  the  Difference  being 
only  597  Yards,  or  1791  Feet:  And  fromheoee, 
the  Circumference  of  the  Earth  wiU  be  14899 
Enelifl)  Miles. 

DELEGATION,  in  the  Civil  Law  is  a  kind 
of  .NfMiiMs,  whereby  a  Debtor  appoiota  ooe  that 
ii  Debtor  ro  him,  to  anfwer  a  Creditor  in  hta 

Flare 

DEMANDANT,  is  the  Plantiff  io  a  real 
Adtioo,  and  fo  called  becanfe  he  deioandeth 

DLMICROSS,  is  an  Inftrumeoc,  iiU  J  by  the 
Duteh  to  take  the  San'a  Altitude,  or  that  of  a  Star 
ai  Seaj  bat  *tia  not  by  us,  but  the  Crols* 
ftaff  or  Fofe-ftafffnpplietita  Place.  Thei)»M»* 
crifiuvi  ihisFigiwei  . 


,anc 


A 


The  Staff  ^  G  is  graduated  eafily,  being  onlf 

2  I  inc  uf  ^v[;.jI-  T-uip-jriri.  wbofc Radius  is  EB, 
the  Length  of  the  Crofis-piece  or  Tranjum  Ic 
hath  three  Vanet  ]  a  HbrugoiB>Vane,aa  A',  a  Sight* 
Varc,  35  H  ;  .Tnd  the  Shade- Vane,  3^  /r. 

When  the  Vines  arc  on  the  6[atl  and  Crofs. 
(dece,  m  take  the  Sun's  Altitnde,  hold  the  In. 
ftrament  with  the  Tranfum  at  upright  at  70a 
can,  and  looking  through  the  Sight- Vane,  as  i/, 
look  for  the  Horizon  through  ihc  SIu  in  the  Ho* 
rizoD-Vane,  and  tbeo  flide  the  Crofs  piece  or 
Tranfbin  to  and  fro,  *iill  yon  canfe  the  Shade  of 
the  Vane  at  E  to  fall  at  the  fame  Time  upon  the 
Slit  of  the  Horizon- Vane  alio  at  A  •  then  are  the 
DegreescutontheSiatfby  the  Edge  of  theCrols- 
piece,  the  Sun's  Altitude  required.  But  to  take 
the  Height  of  a  Star  j  you  mufl:  remove  ihc  Ho- 
rizon-Vane  yf,  and  put  it  on  the  End  G,  and 
transfer  the  Sigbt-Vane  H  toAi  then  holding 
up  the  Inftrotteni  upright,  at  before,  looking 
through  the  S'ght-Vaiie,  fee  for  the  Hori  jn 
through  the  Horizon- Vane,  and  for  the  Star  by 
the  Shade- Vane,  Aiding  the  Tranfum  to  and  fro, 
'till  the  Horizon  ini  Star  arc  both  feen  by  their 
refpedlivc  Vanes,  and  then  the  Tranfum  will 
cat  the  Degrees  of  the  Star's  Altitude  on  the 
Suff,  allowing  aboot  »  or  10  Miiwtca  for  your 
Height  above  the  Level  of  the  Water,  ainraftbe 
done  in  all  fuch  Cafes. 

DENARII  deCaritaie,  were  the  Pentccoflals 
or  VVfaitfun-Farthinga,  being  anciently  cufloma* 
ry  Oblations  made  ro  the  Cathedral  Church  at 
the  Tunc  of  I'entecefi,  when  the  Parifh  Priefts 
and  tbeir  People  uled  to  go  vifit  the  Mother 
Chardk  In  procdi  of  Time  thii  iroluaiary  Ob- 
lation came  to  be  clatmed  a«  a  fenled  Due,  and 
v'  .i'i  charged  on  tl,f  Parifh.  Pricft,  and  it  is  now 
annually  pr-id  to  the  fiifhop  m  foine  Diocele». 
OfiNARIt7&  ^entdf, 
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DB  detmrmiia  fro  Hats  Ptrtioiti*,  it  «  Wric 

tbailicib  where  one  isdirtraincd  for  a  Rent  that 
ought  to  b«  paid  by  others  profgrticnaLi/  v/nhhui). 

DEPARTURE,  io  Navigation,  is  the  Eafting 
or  Wetting  of  a.  Ship  with  rcfiieci  to  the  Meri- 
dian it  departed  or  Uil'd  from.  Or  'tis  the  diffe- 
rence of  Longitude  (either  Eaft  or  Weft)  bcEwr  n 
the  prcfeiu  Meridiao  the  Sbip  is  noder,  and  tiui 
wbere  the  hft  Rtdconing  or  Obferranoii  wa« 
made :  Tfait  Defxrturc,  any  where  but  under 
cbe  Equator,  niuil  be  accounted  according  co 
the  Number  of  MiJrs  in  a  Degree  proper  to  the 
Parallel  ibtShipis  under.    SeeMercatcr'j  Sailing. 

DEPOSITUM,  10  the  Civil  Law.  is  a  Con- 
trad  of  the  Law  of  Nations,  by  which  a  Thing 
is  coaunined  toibe  Cuftodjr  of  oae  co  be  kept, 
n^bottt  any  Reward,  on  Condition  to  be  re- 
tomcd  truly  aeain  on  Demand. 

DERELICfeS,  >Q  the  CivU  Law,  are  foch 
as  are  m^uUf  ihnMm  awiy  and  abaBdooed  by 
cbe  Owners. 

DESIGN,  in  Painting  or^ulpturc,  is  the 
Ejcpi  eiHon  of  the  Images  or  Ideas  that  the  Painter 
batb  cofl<xiv'd  in  bis  Mind  on  the  Pi^re,  C^c. 
and  it  is  Good,  when  tbe  Awbor  bat  a  gocxl 
Gujli  and  corrcd;  Judgment  :  This  is  the  Bafis 
and  Foundation  of  ail  other  Parrs,  and  may  be 
compared  to  the  Stilt  of  a  cor  red  Wriier.  But 
the  Paititert  call  D:fignt  chiefly  fucb  Drau^u 
as  they  ufaally  ezprcls  on  Paper,  in  order  to  the 
Performance  of  fome  conliderable  Piece  of  Work  : 
A  feint  imperfei^Dcfigo  is  ttfnaiij call'd  ASk;tch. 
.  OIACAOSTICK  Cvrre.  or  tbe  CMj/hVil  h  t(e- 
fraiiion.  If  you  imagine  an  infinite  Number  of 
iUycs,  B4,  BM^BO^  (3e.  ifliiiog  kom  tbe 


fine  Lutntoary  Point  B,  to  be  refradled  from 
or  to  cbe  Perpcodicalar  M  C,  ac  ibe  Cnrve 
if  M  D  ;  and  to  tbat  C  B,  tbe  fines  of  (be  An- 
gles of  Incidcccc  C  M  I',  bi'  always  to  C  C,  the 
fitnesof  ibc  KUwtiid  Miglat  C  M  tit  in  a  given 


l{4tio;  tben  rile  Curve  Line  HPS,  which 

touches  all  the  refradcd  Rayt,  is  called  the  Did. 
cduftiik^  or  Cauftick  by  Refra<^ion.  How  to  find 
thefe  Cau/lieki  by  Co  all  Sorts  of  Curvet, 

{tt  Htjet'i  ritixions,  p.  247,  v\  hcrc  alio  rhc 
DoArine  of  tbe  fee*  ot  J)i)hcncal  Gialics  cf  aU 
Sorts,  expofed  either  to  diverging,  converging^ 
or  Patallel  Rajres,  is  dedoocd  from  tbe  Priociplca 
of  (be  Canfticlc  Carves.  Vii.  f.  249.  Of  tbe 
Relation  of  thil  Diacauftick  Curve  10  ihe  Evolu- 
ta^  fee  a  Difcoarfe  of  Mr.  jAmei  Barnmlii  in  tbe 
L*ipfick.AAs  of  AJj;,  J  693. 

DIACENTROS,  is  a  Word  u^cd  by  ?c ; ' -^ 
to  lignify  the  fhorteft  Diameter  ul  ihe  EUiptical 
Orbit  of  .iny  Planet. 

DIAGLYPHICE,  is  tbe  Alt  of  Cmiiqg,  or 
otberwife  making  hollow  or  cooeave  Figarei  in 
Meta!';  ;  fnch  as  Seals  and  Iht  i^Has'j. 

Di ALLING.SomeAuthort  on  thiftSubje(2  are, 

J.  Bapt.  BnudiBi,  dt  l{e  Gnomonica. 

t\ercheri,Arsmit^rtit  Lucii  ^  Vmhr4t*l(f9tm  l^^it, 

Mari^Haui  Pcrjf  cdivj  Uoraria. 

Ltylournt  Diali  ng. 

C«///w;;'sGeoaicuical  Dialling. 

Ci>.  CUnii  Gnm9td*t$,  LiH  8.  FoL 

Vtellm  Jc  Sclotcricis  Htrolegiit. 

Cjtfiii  Ihrologte^raphU  F/antf. 

llotlweiri  DiaUing.  4^0. 

Fr.  Cemondini  de  Horoto^Jo  D^fcriptienf.  411^ 

SartHt'i  Univerfal  Way  of  Dialling. 

Fcfter't  Elliptical  HorolognSnVlV* 

fi/^'aAnof  Dialiii^. 

fVtttt  Art  of  Sbadowt.  Svtk 

DIALLING  in  a  W/wr,  which  tbey  call  alfo 
plumniing,  is  uling  a  Cempsji  (which  tbey  call  a 
Didi)  and  a  long  Line,  to  know  which  Way  tbe 
or  Vein  of  Oat  inclines,  or  where  to  (ink 
an  Airjhtfe,  or  to  bring  an  Adit  to  a  lichred 
Place.  Sec  the  Manner  of  it  under  the  Word  Tim,  * 

DIALLING  Limt  «r  SeMtu^  arc  fncb  grado- 
aced  Lines  as  being  phord  en  Rnkrt  or  (be  Edges 
of  Quadrants,  and  oibcr  fuch.Iikr  Ii  flrunufu?, 
arc  defigned  10  czpcduc  tbc  Conftuuiion  ot  aU 
Kind  of  Dials. 

Thefe  Lines  are, 

I.  A  Scale  ^  fix  Hoiiri  ;  which  is  only  a  dou* 
blcTargent.or  x  Lines  of  Target^;$,eachof4;ZXx« 
fu  logeilKr  in  tbe  Mddle,  and  equal  to  t£e 
wbeb  LiMb.of  StRfS,  widi  tbe  Dedinatioas  ftk 
tinft  cbe  Jdcrid  an  Al-.itudrs,  in  tbe  Latitndc 
LmJm,  fuppofe.  or  whatever  Place  elfe  it  m 
made  for.  Ihe  Radios  of  which  Line  ciXaa^U 
equal  to  the  Dialling  Scale  of  fix  Hoots. 

1.  A  Line  »/  Latiiudts  ;  which  is  fitted  to  the 
H  ut  Scale,  and  is  tnac'e  by  this  Canon  :  At 
^ad. :  tt  the  Chord  •/  90  Deg. :  ^  tfrr  the  Tamteutt 
of  each  refpcSive  Deg  rte  tim  tflMil9M»  ,  r» 
the  Tangentt  of  other  Ayh-  And  then  the  narural 
Sines  of  thole  Arks  are  the  Nutobers,  which  ta- 
ken from  a  Diagonal  Scale  of  equal  Parts,  lhall 
graduate  the  Divifioot  of  tbe  Line  U  LatiiiKiet 
to  any  Radius. 

Tbe  Line  of  Honrs  aixl  Latitudes  is  general  for 
pricking  down  all  Dials  witb  Centres  :  As  fup. 
polie.  I.  an  HoriKOnial  Dial  for  ibe  Lathnde  of 
London,  51  Dtg.  30  Mi».  Draw  C  H  for  the  Hour 
Line  of  1 1,  and  crofs  it  at  Right  Angles  with  aB. 
Then  ODt  of  the  Scales  of  Laiuudeslei  cff  C  Band 
C  A  each  equal  to  ;i  Otg.io  Min.  or  the  Stile's 
Height.  Then  take  the  whole  Scale  of  fix  Hourty 
and  let  it  from  W  to  £,  ,  nJ  frdm  B  to  tiivi* 
diog  tbolie  two  Liacs  A  &  *ad  BE  witb  tbe 

ConpoC. 
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Compaiftf  aoeocdioglTi  «  y<m  fee  »  ^ 
gare  ; 


Then  Lines  drawn  from  C,  the  Center  of  the 
Dial,  through  ibofe  Poinu  1. 1.  3,  4.  5.  " 
,o,  9.  8.  7.  &c.  ftaH  be  the  true  Hour  Line*. 
And  ihii  if  a  very  ready  and  eafy  Wiy  WOdcnbe 
the  Hour  Lines  on  any  Plane. 

See  C»*iV«  Seatr  «m  *  ^adrant. 

The  other  Scales  arc  particnlar,  and  gwe  the 
feveral  ReqoiHiei  for  aU  upright  declining  Dials 
bjr  lofpediod. 

They  are  thefe : 

3.  A  Line  ofChotdti  

4.  A  Line  Cat  the  SnUlik't  DiftanoBfiwB  the 

Aieridiao. 

5.  A  Line  fordieStile't  Height. 

6.  A  Line  of  the  Angle  of  H  and  6. 

7.  A  Line  ot  Inclinaiion  of  Meridians. 
When  tbefe  are  placed  all  nge^  00  A  Rider 

io  order  as  tbey  Iboald  be  $ 

Count  the  Plane's  Declination  in  the  Line  of 
Chords,  and  then  a  Square  laid  over  it  will  io- 
terfcA  all  the  other  Lines  in  their  proper  Points : 
Or  TOO  may  open  the  Comptfftt  to  the  Planes 
Declivation  in  the  Chords,  and  then  ihatDiftance 
will  find  all  the  reft  in  the  other  Scales.  Thus, 
ioppofe  a  Plane  decline  35  Dcg.  from  the  Mcridi. 
•n.  then  all  the  Requiiitcsby  tbeie  Scales  will  be 
Ibund  thus : 

The  Sabftiie'aDtftince  from  the?  ^ 

MeridUo  5 

The  S:ile's  Height  30  38 

The  Inclination  of  Meridians  .  .  41  49 
The  Angle  of  II  and  6  .  ...  84  10 
All  which  previoQS  Requifiies  being  found,  the 
Dial  may  be  drawn  eafily  and  readily  by  apply- 
iltt  in  the  Hoar  Scale  by  the  Help  of  the  Line 
of  LstituJes  and  the  SubfiU»  Line,  as  Ceiim 
Ibews  how  to  do  in  his  Ssdor  on  «  Qnndtant, 

fe^68.  or  by  any  other  Method  ol  docribing 
our  Lines  on  a  given  Plane. 
DIAMETER  SfQrtmtj,  in  any  SnrCiee,  Body, 
or  Solid,  is  that  Right  lioe  in  which  the  Ceoier 
of  Gravity  is  placed. 

,  DIHELIOS,  in  the  EIHpticil  Aftronomy,  is 
that  Ordinate  of  the  Ellipfis  which  pafles  through 
chat  Focus  in  which  the  Sun  is  fuppofed  to  be 
placed.  K'p'":^- 

DILAPIDATION,  is  a  waaefnt  defircying. 
or  letting  of  fioildingt  ran  to  Rain  and  Decay 
^  want  of  Reparation,  igE/i^.  c.  13.  And  the 
Money  recoYcr'd  foe  Dilapidatiom,  by  1 4  hliz.  1 1 . 
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(hall  be  employ'd  in  the  Repair  of  the  fame 
Houfes. 

DILVING,  is  a  Word  ufcd  in  the  drciTing  of 
Tin  Owr  ;  and  means,  taking  the  Forehead  of 
what  il  in  ibe  id  Boddle  after  the  2d  Tramblin^, 
and  pocriBg  it  into  a  Caovaia  SicTc«  to  fluke  » 
InfliJy  aboot  in  a  large  Tab  of  Water,  fo  char 
the  Fihb  goes  over  the  Rim  of  the  Sieve,  leaving 
the  Black  Tm  behind.  See  Tj»,  Buddie,  and 
Trembling. 

DIAZEUTICK  Tme,  in  the  Antient  Greek 
Mufick,  was  that  which  disjoin'd  two  Fourths, 
one  on  each  Side  of  it,  and  which  being  join'd 
to  cither,  made  a  Fifth,  This  was  in  their  Mafick 
that  from  Afr/r  to  Paremefe;  that  is,  in  our 
Mufick,  from  A  to  B,  fappofing  Mi  to  ftand  in 
Bfabmi,  which  is 'accounted  in  oatarai  Po<icion« 
Tbey  allowed  to  this  Di0ifeutid(  Time,  wlucb  it 
our  Le,  Mi,  the  Proportion  of  9,  to  3,  as  being 
the  unalterable  Difference  of  Diapenie  and  Dj4- 
tejform,  or  of  the  Fifth  and  Fourth. 

DICASTRICK  Mufelet,  fometimes  caUcd>'« 
ventres,  are  fuch  as  have  a  doable  Belly. 

DIMISSORY  Letters.  When  a  Candidate  for 
Holy  Ofdera  hath  a  Tide  in  one  Diocefe,  and  is 
lobetmlaio'd  in  anotlicr,  the  proper  Dieeefm 
gives  his  Letters  Dimijfory  diredJcd  to  foaie  orhcr 
Bithop,  giving  Leave  that  the  Bearer  may  be  or. 
dain'd  to  fuch  a  Care  within  his  Diilrit^ 

DIRECT  Motion  of  a  Planet.  To  any  Eye 
placed  at  the  Earth's  Surface,  Fenus  and  Mercury, 
which  move  roand  the  Son  in  lefTer  Orbits  than 
it  doth,  will  (iameiiaies  appear  dice^  aadliMncr 
times  StdtitMj  and  K^ngrtit. 


For  let  the  Earth  be  at  T,  moving  round  the 
Son  in  tbe  Orbit  T  S  firom  Veil  to  Baft.  Let 

AC  D  F  be  the  Orbit  of  9  revolving  the  fame 
Way,  but  performing  its  Revolution  in  a  Ihorter 
Time.   It  will  then  be  plain,  that  when  Venus 
is  io  that  Fart  of  her  Orbit  ezpreffed  in  tbe  Fi- 
gore  by  D  £  F,  and  which  is  moft  remote  from 
the  Earth,  fuppofed  to  be  in  T,  I  fay,  Venut  will 
then  appear  to  move  forward  diredlly,  according 
to  the  Order  of  Signs,  oT  At  Cenje^uentid,  as 
the  Aftronomers  fpeak,  and  fo  is  faid  to  be  Di. 
reB.  And  when  (be  comes  to  fuch  a  Poficion, 
in  refpeift  of  tbe  Sun  and  Earth,  as  to  be  in  G  ; 
then  while  (he  moves  from  G  to  f},  (he  will 
fecm  to  move  with  equal  Celerity  with  the  Sun, 
for  then  Ihe  tends  dircdly  towards  tbe  Earth : 
Nor  can  (he  appear  to  luive  any  other  Mocioo, 
than  as  if  her  Orbit  were  earry'd  by  the  Sbo  nao- 
ving  towards  the  Eaft.    Therefore  now  Ihe  will 
appear  to  move  flower  than  before,  but  fiill  fhe 
^'^  Bo  wiU 
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will  be  diie&.    Bill  wfcctt  Itii  gets  bcyoiid  H 

towards  .i,  anJ.  rhcn  co  B,  ;  c  in  ri'ality  moving 
Twiftcr  tb«n  tbe  E^rtb,  (  becaufe  aearer  CO  (be 
Sdo)  fhe  will  pafi  by  between  the  BMvb  mmI  the 
Sun  ;  and  rherefarc  10  «n  Ejrc  placed  at  the  Earth 
mutt  app<-'ar  to  change  her  Place  among  the  bz'd 
Stars,  but  yet  contrary  to  tlie  nfittt  Order  of 
tbe  Signs :  That  is,  Ihe  will  •ppnr  to  move  in 
Antectdentid,  and  fo  is  faid  to  be  Hetrdgrade ;  tho', 
if  viewed  from  tbe  Sun,  llie  wouM  alway-  appear 
lo  move  DiteQ.  And  m  the  Pan  of  the  Orbit 
abettc  Ity  fhe  will  appear  Statim^wj,  mt-  cbey  odl 
ft,  becaufe  then  Right  Liii-<^  rlrawn  frritn  the 
Sun  to  the  Earth  and  Her,  wiU  appear  to  be  pa* 
rallel  to  one  another  for  a  confiderable  Time. 
Alfo  after  her  HetrtgrtuUtim^  and  before  Ibe  be- 
gins to  Dina  again,  we  will  be  again  Sutimtryy 
as  about  B  ;  and  then  li  e  is  laid  to  be  St/ition*rj 
Uimds  her  Dire&im,  as  before  ibe  wai  /$  tf 
mnit  her  ^etrtfradntien. 

And  'tis  the  lame  Cafe.with  rrfprt^  toT^  :  Earth 
GOndder'd,  as  moving  on  in  h?r  Urbu  j  for  the 
Dirtiliont,  Station  J,  and  HftrogMtUtims^  above 
defcrib'd,  and  referred  to  Vetius,  will  after  the 
fame  manner  appear  to  behng  to  the  Earth,  it> 
the  Icveral  Pans  of  her  Orbit,  to  an  Eye  placed 
in  ViHut^  or  on  the  Surface  of  foaie  Superior 
Flaoet. 

And  fr  m  what  has  bce^  here  faid,  it  appears, 
that  Vent!!  will  appear  Hetregrade  when  Ihe  is 
aeareft  to  the  Earth,  and  confequemly  then  alio 
appears  bigger  ;  and  on  the  other  hind,  w  ll 
DiTecl,ind  appear  Ieaft,wbcn  fhe  i$  rctnottft  (roui 
the  Earth. 

After  macb  the  fame  maooer  will  tbe  Pliaeno- 
mena  of  tbe  DiieAiont  of  tbe  Saujone  nd  Re- 

trogradations  of  the  fupertor  Planeif  be  ■ocoaiw* 
cd  for  by  tbe  foUowing  Figure ; 


Let  M  S  be  the  Orbik  of  one  of  tbe  Superiors, 
fuppofe  of  Mars  ;  let  AC  be  the  Orbit  of 
the  Earth,  and  nearer  to  the  Si  n  th^n  t!i,u  of 
Mart  ;  let  that  Plaoet  be  fuppofed  at  Ai,  and  the 
fiarth  in  that  Part  of  ber  OrUt  defign'd  by  tbe 
Letter  A :  Then  will  Man  appear  Stationary, 
and  that'  towards  hit  Diredion  ;  becaafe  the 
Right  Lines  drawn  from  Mtn,  and  from  tbe 
Earth  to  the  Sun,  will  for  a  while  appear  to  be 
Parallel,  altho'  if  Mars  were  fcen  from  the  Sun, 
his  Alotion  would  the;  .ippiir  to  Ll  Prcgrcflive, 
as  at  other  Timet.  And  while  the  Earth  moves 
from  A  towards  B,  C,  D,  £,  and  F,  to  G,  Mars 
will  appear  to  tnove  forward  dircdJIy  among  the 
fixed  Stars,  for  a  duubk  Keafca  ;  both  becaufe 
it  is  in  reality  carry 'd  about  iheSun  in  Ccnfctjucntla ; 
and  »lfo  becaufe  die  fi«nb  iicanry^d  the  iiuiie 


way  in  tbe  oppofite  Stmicirde,  and  abcut  the 
fime  Centre.  Mtrs  therefore  bcirg  row  inoft 
remote  from  tbe  Earth,  wUl  appear  to  be  dired^. 
fiut  the  Earth  coming  at  tengto  lo  G,  and  Mtr$ 
br'np  fi  ppf  ^ll!  to  be  in  Af,  (which  in  procefs  of 
Time  wiil  comc-to  pals)  then  he  will  appear  5/*- 
ticnary  aflain,  and  now  towards  his  Retrograda- 
(ion.  for  be  wiU  appear  Retrogade  in  hi^  Motion 
from  G  to  A. 

And  the  very  fatnc  Pfaxnotncna  mufl  happen  to 
Jufiter  and  Satsirn ;  oniy  tbe  Retrogradations  of 
Saturn  will  be  more  frequent  than  ihofe  ot  Jupim 
ter,  and  his  than  thofc  of  r  P  c-ulc  the  Earth 
will  ofrner  follow,  overtaisc,  and  get  between 
Saturn  and  the  S«n,  than  he  will  between  Jupiter 
and  him ;  and  oftoer  aJfo  Jxtween  jfa^ter  and 
the  Sun^  tbao  between  Mtrt  and  bitn. 

DISCONTINUANCE,  in  the  Common  Law. 
fignifiet  the  fame  as  an  Interruption  or  Breaking 
off ;  and  is  of  two  Kinds»  cither 

DISCONTINUANCE  ofPoff^JJim ;  the  FflFc<a 
of  which  is,  that  Man  tray  nut  emer  on  his  own 
Lands  or  Tenements  alienated,  wh.][r()cvcr  bit 
Right  be  to  ibem,  of  bia  own  felf.  or  by  his  own 
Aoihority  ;  but  muft  bring  bit  Writ,  and  feek  to 
recover  Poffeflion  by  Law.  Or  it  is 

DISCONTINUANCE  •fBU*  or  Prccfs  ^  tbe 
Efieift  of  which  is,  that  the  Inftaot  is  loft,  emi 
may  not  be  regain'd,  bT:r  by  new  Writ  to  be. 
gin  the  Suitairelh  ;  for  lo  be  dt/contitiued,  and  to 

be  puty^r  4ff«»  figomet  m  be  difntflied  the  Come 
fiiully. 

DiSGRADING.  Sfc  De-fradhg. 

DISPARAGEMENT  in  l  ..vS-rfc^s  ufed 
efpecially  lor  matchttig  an  Hctr  in  Marriage  op? 
der  his  or  her  Degree,  or  againft  D'ctnep. 

DISPAUPERED.  When  any  Peifon,  by  rea- 
fon  of  his  Povciiy,  atuftcd  by  his  own  Oath  of 
not  being  worth  5/.  (his  Debts  b<ir.g  paid^  ia 
admitted  to  fue  in  Forma  Pauperis  ;  if  afterwards, 
before  tbe  Suit  be  ended,  the  fame  Party  have 
any  L.~,r.Ji;  <jr  Pc  1  lonal  Efface  fallen  to  him  ;  or 
that  the  Court,  where  the  Suit  depends,  ibink 
5e  for  that  or  any  other  Rcefon  to  take  awaj 
that  Privilege  from  him,  he  is  then  fa:d  to  be 
Dlfpaupered,  i.  e.  put  out  of  the  Capacity  of  i'u- 
ing  any  longer  in  Forma  Pauperis. 

DISPENSATION  of  a  Law.  is  a  Thing  di- 
fiindl  from  tbe  Equity  of  ir,  or  from  an  equitable 
Conff rucflion  of  1:  :  For  Equity  is  oniy  the  Cor- 
rcdion  of  a  Law  that  is  looXjAivtrfal  or  Gcoerai; 
but  a  Dif^tJatitm  fofpetidt'ifae  OUigation  of  tbe 
Law  itfellF.  A  Oifpevfnlion  therefore  inuft  hf-  frnm 
tbe  Ltgijtative  Power,  and  flusuid  be  but  very 
rarely  and  fparingly  nfed. 

DISTANCE  of  Placet  ou  the  Eartb^  aic  ea% 
found  by  the  Analemma.  Thus : 

Hazing  the  Lons^iiuJrs  and  Latiudes  of  any  tW0 
PJdue/  en  tbe  Earth  i  ta^ad  their  DiJiMoe. 

Let  Lmim  be  one  Place  at  Z.  and  let  tbe  mhw 
be  in  iQ  Deg.  Latitude  Nonh,  and  whofe  Diffe- 
reoceof  longitude  from  Lendm  is  St  Deg,  joAl/n. 
Baft;  Take  from  the  Chords  Z  B  51  A^. 
30  Min.  anddraw  fi  for  the  ^qiia'or  ;  and 
to  it,  at  20  Deg%  Diftancedraw  a  b  for  tiie  Paral- 
lel of  the  other  Place:  Then  (rem  b,  where  tb*e 
Meridian  of  London  imcrfieds  chat  Parallel,  liec 
f  #  =r  8a  Deg.  30  M'n.  the  Diftreoce  of  Long i- 
tuJe,  and  that  will  find  the  Point  #  in  tjic  Pa- 
rallel reprefenting  the  Place.  Thro'  H-  ai  Right 
Angles  to  c,  draw  e  d,  crciTing  the  Vertical 
Circle  in  di  mcafore  « if  on  tbe  Sioeii,it  will  be  a. 
3  .  al?oni 
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honr  Id  jy-^^,  whofe  Complement  70  Drjf.  is  the 
Fiacts  Uittaoce  trom  Landm,  or  Z.  Multiply  70 
by  70.  yarn  bafe  499  Miks,  the  DiAaooe  re- 


a  'D.tyfman  is  an  Arbitrator,  Umpire,  or  Judge  j 
and  :o  '(!$  tranOjted  io  our  Eo^lilb  Bible,  io  Jth* 
i  X.  33.  Domei-daj       tbenerare  it  no  more  tban 

t  he  Book  of  JuJichlVerdiB,  Deci'etory  Sentence,  or 
D-ioirting  cf  J udgmmt.  Kjnnet'i  Parach.  Amiq,  in 
Clef 

DORMANT  Tree,  m  »  Wofd  nfcd  in  ArcfaU 
leAore,  by  fooie  Workmen,  for  a  grcac  Beam 
lyinf:  vaofs  theHonfej  which  ii  njaallj  called 

a  Summer. 

DORMER,  io  ArcbiK<3are,  ii  ■  Wiottovy 
tnadc  in  the  Roof<rf  aiiHoali^  iad  itftaiuls up- 
on the  Kattcrs. 

DONATIVES.    See  B.-neJ^ca. 
DOUBLE  ^iarrel,  is  a  Cotnpl 


DISTANCE.*/  the  Bjt,  io Perfj^dive,  U  a 
Line  drawn  from  the  Foot  of  the  Line  of  Atii- 

tu^^c  of  the  Eye,  to  the  Point  where  a  Line  drawn 
at  Rigbc  Angles  to  it  will  inierlct^  the  Objet^ 

DISTRIBUTIVE  Jufticc.   See  Juftice. 

DIVERGfXG  lhj>crbo!a.  b  one  whofe  Legi 
turn  tiicir  Convexities  towards  one  another,  and 
ran  towards  quite  contrary  Ways.    See  Curves. 

DIURNAL  B0r4lUx  the  Sun,  See  tgrtiUx^ 
and  turn. 

DOCKET,m  the  Lnv.  Scr/e,  it  a  Brltfin  iVri 
ting.  It  bath  heco  formerly  written  Dogitt ;  and 
fteoM  then  to  hare  been  feme  fmall  Piece  of  Pa. 
per  or  Parchment,  coataimng  the  Eftd  of  a  lar- 
ger Wrltinff. 

DOG-DRAW,  is  one  of  ihc  four  Kinds  of  an 
A|p^ren(  DcDcebeofioa  of  an  0£fender  againft 
Ventfoo  tn  toe  Foreft:  And  it  ii,  when  a  Man 
hathftrickcn  or  wounded  a  Deer,  t3c.  by  (hooting 
ac  him  with  aCrofj^w  or  Long- Bow,  or  o- 
therwiie,  and  it  /ownd  wiib  a  Hovnd  or  other 
Dog  drawing  sfrcr  h  nn  to  receive  the  (aiM«  See 
"hAAn-xmsi' %  FereJi'Lawj,  c.  18.  N-  9. 

DOGGER,  \s  a  hDallSUpbn9r after  the  Dutch 
Fathion  with  a  narrow  Stern,  and  commonly  but 
one  Maft.   See  31  £i.  3.  St  ah  3.  c.  i. 

DOG  KAlLSt  are  fiidi  at  are  ded  fbf  faften- 
ingHioee*. 

l)01a-60C.  See  Demef^ay  Bock, 

DOMES- DAY  Book-  Whe  n  King  Alfred  divi- 
ded bis  Kingdom  into  Counties,  -Hundreds,  and 
Tithings  he  bad  aninqaifition  taken  of  the  Tl- 
Veral  Diftrids,  which  n  pr?  digeftcd  into  a  Re- 
gifter,  which  was  tailed  Dow.Bk  ;  it.  the  Judi. 

cial  or  Judgment  Boole,  repoficed  in  the  Church 
of  Jflaft&C/tcr.and  thence  call'd  the  tVtmeb^cr.Bwk, 
m  which  King  Edward,  Sett,  fecms  to  refer  in  the 
firft  Chapter  of  his  l  aws.  Th  General  Survey 
taken  afterwards  by  IViUUm  (be  Conqueror  was 
•fteff  thil  Precedent  of  King  Alfred,  and  feems 
but  a  Corruption  nf,  or  rather  an  Addition  to, 
the  fame  Name,  Dom-Boc  into  Domes-daj  Beok  - 
And  it  implying  no  more  than  />»mb-B»^,  or  a 
Rcwftcr  from  which  Sentence  might  be  gi?en  in 
theTenore  of  Eftates;  (whence  by  Latin  Writecs 
*ris  cillf'd  Liber  JuJici.  ii]  'lis  .1  criHing  E;ymoIo- 
gy  (o  derive  the  Word  trom  either  D»mut  Dei,  or 
Damet^tj,  that  it,  the  final  Day  of  Judgment. 
And  ir  is  rot  improper  to  obfervc  'hecanrc  no 
Notice  hath  yet  been  taken  of  fo  linili  a  Matter) 
that  the  Additiou  of  D.7,  or  Dty,  in  fbrming 
Doom-day  Book,  from  Dom-Boc,  doth  not  augment 
the  Senfe  of  the  Word,  but  only  doubles  and  con> 
firms  it.  For  the  Word  D*/,  io  all  Idioms,  fig- 
oifiei^ut^meot:  And  in  the  Nonh,  to  this  Day, 


any  Clerk  or  other  to  the  ArchbiOiop  ot  tiic  Pro- 
vince againft  an  inferior  Ordinary,  for  his  delay- 
ing of  Juftice  in  fome  Canfe  Ecdefiaftical ; 
as  10  give  Sentence,  toinftiniieaClerkprefented, 

ijc.  Ttie  Effed  whereof  is,  That  the  Archbilliop 
taking  Knowledge  of  the  Delay,  diredis  his  Let- 
ters, under  his  Authentick  Seal,  to  all  and  fiogu- 
lar  Clerk  s  in  his  Province,  thereby  Commanding 
and  Authorizing  them,  and  every  of  them,  to 
admonilh  the  laid  Ordinary,  within  a  ceriaia 
Number  of  Dayt  (vi{.  9.)  to  do  the  Juftice  re- 
qoh-ed  ;  or  otherwife  to  cite  him  to  appear  before 
!  m  or  bis  Official,  at  a  Day  in  the  faiJ  Letters 
prehxed,  and  there  to  alledge  the  Caufe  of  bis 
faid  Delay.  And  laftly,  to  intimate  to  the  Ordi- 
nary. That  if  he  re'iher  perform  the  Thing  eo- 
joyncd,  nor  appear  at  the  Day  alllgn'd,  he  him-* 
felf  will,  without  further  Delay,  pro.  eed  to  fw 
form  the  Jnftice  required.  And  (his  feemt  n> 
talce  its  Name  of  Duplex  ^terefa,  from  its  being 
moft  timeimide  both  tpz.ri^  the  Judge  -^nd  hlva. 
at  whofe  Petition  Jufticc  is  delayed.  Cgvei's  in* 
terpreter. 

DOUBLE  4ffS,  «  Term  in  P^iatiag.  See. 

^fped  Double. 

•  DOUBLE  Point.  When  all  the  Right  Linei 
tending  the  fame  W.-jy,  with  the  Infinite  Leg  of 
any  Cuive,  do  cut  it  in  one  only  Point  (as  hap- 
pens In  the  Ordinatesof  the  Carte/iati,  and  in  the 
Cubical  PiirMM^,  and  in  the  Rjgbt  Lines,  which 
are  parallel  to  the  AbTdtGe  of  Hyperbolirm.Hy- 
perbola's  and  Parabola's)  then  you  are  to  con- 
ceive, that  thoic  Right  Lines  paft  thro'  two  other 
Points  of  the  Curve  (as  I  may  fay)  placed  at  an 
Infinite  Diftancr  And  tholt*  Ccirctdenr  Inter-' 
le(ilion5,  whciher  ibey  be  ac  a  tinue  or  ai  an  In- 
finite Diftance,  Sir  J/mc  Newtat  calls  the  Double 
And  how  fuch  Conrei  as  have  a  Doable 
Pdnc  are  delcrib*d,  fee  noder  Olivet. 

DOUBLING  thcCapc  nra  Poim  of  Land,  in 
Navigation,  ligaifies  to  come  up  with  it,  paU  by  it, 
and  fo  to  leave  it  behind  the  Ship. 

DOVETAILING,  in  ^r^h'Jc&vrc,  i-  a  Way 
of  fafteiiing  Boards  or  1  imbcr  togethti  ,  by  let- 
ting one  Piece  into  another  indentedly,  with  a 
Doveuil  ^eimtf  or  with  a  Joyot  in  the  Form  of 
a  Dove's  Tail. 

DRAGON  Bejmj,  in  Archltcdure,  arc  uvo 
ftroiig£r4i;e/,  or  $rm/,  which  ftand  ooder  a  Breaft 
Summer,  and  meet  in  an  Angle  on  the  SbooUer 
of  the  King-piece. 

DRAGGS,  io  a  Ship,  are  by  the  Seauren  ac. 
counted  whatever  hangs  over  the  Ship  in  the  Sea, 
or  is  towed  after  the  Ship  in  the  Water,  ^c.  Such 
as  Cloches,  a  BoAt,  &c. 

DRAUGHT>f/90i^i,  are  large  Iron  Hooks  fixt 
on  the  Cheeks  of  a  Cannon  Carriage,  two  on 
Ee  ft  each 
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each  Sidp,  one  oear  the  Xrunion  Hole,  and  ibe 
other  At  tbe  Train.  Laife  Gdm  have  Drmeht- 

hoof-^t  near  the  middle  Tranfijm,  to  which  are  nx'd 
the  Chains  which  fervc  to  cafe  the  Shafti  of  the 
Limbers  on  a  March. 

HKk'V'liriJgeu  tre  mtde  after  ftveral  Fa- 
lhk)i»,  but  the  mdft  eonmoa  are  mad*  vvidi  My- 
ers twice  the  Length  of  the  Gate,  and  a  Foot  in 
Diameter :  The  inner  Square  ii  traversed  with 
a  &.ifiMb'«ip*>  Cro&,  which  fcrfet  for  a  Counter- 
p-jiff  .  and  the  Chains  which  hang  from  the  other 
lix(remiues  of  the  Plyeri,  to  lilt  up  or  let  down 
the  Bridge,  are  of  Iron  or  Brafi. 

DICENCHES,  f*Drt«getiLM.Dfmai)  fome 
ancient  MS.  fay,  were  Tenaotf  h  Ctfftef  Snch 
6s  31  ihc  Conqueft  being  put  out  of  ibfir  Eftates, 
were  afterwards  reftor'd  by  King  ^^Z'ijoi.bccaufe 
they  being  Owners  thereof,  were  neither  againft 
him  by  their  Perfons  or  Councils,  Co.  on  Lit. 
Fo.  6.  lays,  ihefc  Urencbet  are  Free  Tenants  of  a 
Manor. 

D&ENGAGB,        tbe  Tcoiue  bj  which 
tbe  Dnmdtet  beM  tkeir  Landi. 
DRIFTWAY  of  a  SUp,  ibe  fame  with  Lcc 

way. 

DUCTILITY,  Captain  lUSey^  in  pLilcfejih. 
Tirat^.  N.  194,  gives  this  further  Account  of  ibe 
extreme  Daitility,  and  exceeding  Minutenefs  of 
the  Paits  of  Gold.  "Tis  evident,  th^t  Gravity  is  iif 
all  Bodies  ^portiofiai  ^9  the  Qo^ttiv  of  Adattcr 
in  cacb  ;tbn  it  known  by  oadoobMsd  Esperimeiit, 
fo  that  there  is  no  fuch  Tbitig  as  a  PropenGon  of 
fomc  mote,  others  Icjt,  towards  the  Earth's  Cen- 
tre, fincc  the  Impediment  of  the  iUr  being  re- 
mov'd,  all  Bodies  defcend,  be  they  ftever  fo  toofe 
or  compadk  in  Texture,  with  eqoal  Velocity.  It 
follows  thcretofc,  that  there  7  times  as  much 
ltdacter  in  a  Piece  of  GoJd,  as  in  one  of  Glafi  of  the 
fame  Magoitode,  (their  fpecifick  GraTiiiet  being 
fls  7  to  I  nearly)  and  confcqucntly,  that  at  Icall 
6  Parts  in  7  of  tbe  Bulk  of  the  Glafs  maft  bei 
Ptrt  or  Vacuity.  This  feme  Favourers  of  the 
Aiomical  Philofophy  have  cndeavour'd  to  lolve, 
by  fuppofing  the  Primary  or  Conftttutnt  Atoms  of 
Gold  10  be  much  larger  than  ihofc  of  othir  Bo- 
diea,  and  coofeqaeadx  die  Pores  fewv.  la  or- 
der to  czamfaw  ^a$t  beuifotn'd  bbqfidfby  tbe 


H^irfirawirs,  that  every  bcft  Doul>U'giUff^rtwi9$ 
made  out  of  Cylindrick  Ingots  ot  Sihrer,  four 
Inches  in  Circumference,  and  iS  Inches  long, 
weighing  16  Troy,  l  o  gild  ihele,  they  bc- 
ftow  4«^.  of  Gold ;  that  is,  to  every  48  o{.  of 
Silver,  one  of  Gold.  They  iofono'd  him  alfo, 
tbat  two  Yards  of  fopetfine  Vire  weighs  juft 
one  Grain.  Hence  at  hrft  Sipht  i:  appcar'd,  ibac 
the  Length  of  98  Yards  of  Wire  is  id  Weight  49 
Grains,  and  that  a  tingle  Grain  ofGoldoOVCIt 
the  faid  Yards ;  and  further,  that  the  looootfa 
Part  of  a  Gram  is  above  one  3d  of  an  Inch  ia 
Length,  (or  longer  than  a  Barley  Corn)  which 
Length  may  adually  be  divided  into  10  Fkit^ 
and  confeqaently  the  loeoootb  Parr  of  a  Gr«n  ot 
Gold  be  vifib)e  without  a  Micrclcope.  And 
by  rcalon  of  the  Specifick  Gravities  ot  the  Me- 
tals, vff.  Silver  10  I  aitd  Gold  18^;  he  found 
the  Diameter  of  luch  Wire  to  be  r.s^h  Pari 
of  an  Inch,  and  its  Circumference  rs^a  Part  cf 
an  Inch  ;  but  the  Gold  did  not  exceed  in  Tbick> 
oefs  rr^^rrth  Paft  of  aa  Ificb.  Whence  ic  naf  be 
concluded,  that  the  Cube  of  an  bundradth  Fan  of 
an  Inch  would  contain  above  24^3000000  (mc 
the  Cube  of  1345}  fuch  Atoms.  And  yet  rbo' 
the  Gold  be  ftretch  d  to  lucb  a  prodigious  Dc. 
gree  as  is  here  demonftraied,  it  Oil!  fbew»  itfelt  of 
lo  even  and  united  a  Texture,  as  not  to  let  ibo 
white  Colour  ot  the  Silver  that  lies  udder  it  appear 
(even  by  a  Milcrolicope)  ibro'  aoy  tbe  kaft  t»et. 
Which  argues,  tbac  Cfca  ill  tbit  cmeediog  Thiq, 
nefs,  very  many  of  ibofe  Alomt  flM}  ftUl  lit  ODO 
over  tbe  other. 

DULEDGE.  in  Gunnery,  is  a  Peg  of  Wood, 
which  )oynS  the  Ends  of  ibc  6  Aifowj.whicb  fortn 
the  Round  of  tbe  Wheel  of  a  Gut>«Cariiagc  ;  and 
the  Joint  is  fircngtheo'd  on  the  Out-fide  of  tbe 
Wheel  by  a  ftroi«  Plate  ot  Irga  caU'd  the  MeJff 
Plate, 

DUPLEX  ^terela.   See  Dcuh'r  .^.irrel. 

DUPLlCAl  t.  IS  uled  by  Crcmpton  lor  Se- 
cond Letters  Patents  granted  by  the  Lord  CbaB» 
cellor  in  a  Cafe  wherein  he  had  formerly  donq 
tbe  fame,  and  was  therefore  thoa|^(  void,  fiuc 
any  Tranlcript  or  Copy  of  a  Wiiiuig  may  ba 
call'd  a  X>ii//iM««.  , 
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EALDERMAN,  «  Title  amonp  tkr 
Stxtm^  of  ibc  fame  Import  as  E*ri  among 
the  Daiutt  and  figaificd  m  &d*r  or  Statefman ; 
fur':  an  one  as  the  Upmant  caXVA  Senatw  s  And  to 
this  D^y  we  ofe  the  Word  AldtrmMn  in  the  lame 
Senfe  for  an  Aflbciate  to  the  Chief  Officet  in  the 
ConiDoa  Coaocil  «f  anyXowa  or  Cky,  and  fome- 
cinet  fcr  the  Chief  Qfiotr  bi  vTclf. 

EAR.    The   foftncr  Accounr  fin  Vol  I.)  of 
this  Cariout  Organ  not  beins  to  iatiitaCtor y  ss  I 
cooM  with  it,  I  have  here  liifemd  Dr* 
Anatomy  of  ihc  /:j>-. 

The  hit  is  divulcd  into  the  External  andlnter- 
nil.  The  £ztern;il  tar  (wbofe  Pans  have  al* 
ready  been  dcfierib'd)  js  aHnpoTed  of  the  Skm.  • 
'  Cartilage,  and  t  Httle  Fm.  The  Skh  of  rbft  Pan 
jj  thin  arJ  ftr-ootb,  k  flicks  clofe  to  the  Carti« 
lage  by  aieans  of  a  fine  Metnbfane.  Tbe  Carti- 
Jage  \»  in  that  Part  of  the  External  Ear  call'd  the 
Fitma;  and  the  Fat  in  that  Part  call'd  the  Lrh. 
The  VetTds  of  the  External  Ear,  are  Arteries 
from  cbe  C^rotiJalt  Veins,  which  go  to  the  JttgU' 
htts,  and  the  Nerves  from  ibe  P«risa  Hm,  ud 
fecniid  Pair  of  the  Neck. 

The  External  Ear  is  tteJ  co  the  Os  VttT.-^fwn  !iy 
a  finmg  Ligameo^  wbicfa  comes  trom  tbe  Back, 
fide  nS  tbe  fAnM.  Thoogb  tbe  Ear  has  bat «  ve- 
ry obfi:are  Motion,  yet  it  has  twoMafcIci  r  The 
firft  arifea  from  the  Oatfide  of  the  Frooial  Muf- 
de,  where  it  joins  the  Crataphite,  and  is  inferted 
into  tbe  Unper  and  Back*part  of  tbe  P/mim.  The 
fccond  ariles  from  the  upper  and  fbfcmoft  Parr 
of  the  Preccffus  Aijrrulljrii,  and  is  inferted  uvo 
the  middle  and  back  Pan  of  the  Cimbt,  The  hrit 
Iboold  draw  die  Bar  ufiwafdi.  iMl  lecood 
downwards  and  backwards;  but  the  continual 
binuing  of  am  Ears  when  young,  Ueprives  us  of 
their  Ufe.  The  Ufe  of  the  Bxttroal  Bar  is  to 
gather  tbe  Sounds,  and  to  carry  them  to  tbe  In* 
ternal.  Its  Inequalities  and  Cudcs  do  moderate 
the  Violence  of  tbe  Air. 

■  Tbe  Intcmal  fiat  bigins  at  the  Condiut  which 
.  goes  from  tbe  Middfe  « tbeCMwA*  to  tbe  Jymps- 

Tinrn  :  it  is  c2\\'&  Meatus  A.idltcr^as.    Ic  :s  cirri 
lagioous  from  tbe  Cemha  till  within  a  little  of  the 
Tjfmpmumy  where  it  is  bony  $  ycc  this  Cartilage 
goes  not  compleatly  round,  for  towards  tbe  Tern - 

flc  its  EUgcs  do  not  meet  by  above  a  Line.  The 
alTage  is  crooked,  running  firft  upwards  and 
ibeo  downwards  td  tbe  Trmaiimm.  U  U  covered 
WTtbin  by  a  pretty  difck  Menbnne.  Betwixt 

tliis  Membrane  anJ  ihe  Ciriiljgr,  (^Tpecially 
where  ic  is  flit,  there  are  a  great  Number  of  little 
Ghndi,  wbofe  Bncfenry  Cbanda  piercing  tbia 

M?rnbranc,  c.irry  it  yeliow  fort  nf  Excrement  in- 
to tbe  Kic^sui,  which  binderslnieds  or  any  other 
thing  to  enter  the  Ear. 

At  the  further  Extremity  of  this  Conduit, 
there  is  a  thin  tranfparent  Membrane  ftrctcb'd 
out  like  the  Head  of  a  Drum,  upon  a  bony  Cir- 
cle, which  waou  about  half  a  Line  of  being  com- 
pleat.  The  HaaidlB  of  tbe  Mditolin  is  tied  to 
this  Membrane,  which  it  dtaws  fomewhat  in- 
wards, making  ic  a  little  Concave  towards  the 
JMMtKf  jItuUttrim :  And  there  tuns  a  fmall 
Twig  of  a  Nerve  from  tbe  fit  h  Pa  r  upi^rn  its  In- 
fide.  cati'd  Chord4  Jjptpmi  :  lor  liic  Membrane  it 
feJi  it  called- 


RdhinJ  this  Membrane  there  fc  a  pretty  large 
OiViiy  called  the  Barrel  ^  it  is  about  thtee  or  four 
Lines  deep,  and  five  or  iht  wide,  b  ||  lined 
with  a  fine  Membrane,  on  which  there  are  frvcra! 
Veins  and  Arteries.  It  is  always  iuii  ot  a  puiu- 
Icnt  Martcr  in  Childrt-n,  la  tlui  Cavity 
are  lour  fmall  fioBes»  of  wbicbp 

Tbe  firft  it  the  MttMiu,  or  Hai— cr,  fo 
called  becaufe  of  irj  Shape.  Irs  Head  has  on  kfl 
lower  ^iide  two  Protuberances,  and  a  Cavny 
whereby  its  joyned  to  the  Imeus  bj  Gmgfym$ts  t 
Its  Handle,  u  hich  15  pretty  long  and  (ma!!,  it 
faftcned  to  the  Ijmfanum.  Near  lu  Head  it  hat 
two  fmall  WnotOUt  aod  k  it  aaowd  fa*  three 
Mafclei.  - 

Tbt  firft  it  caHed  the  BxHmtu ;  it  arKei  from 
tbe  upper  and  external  Side  of  iha  M-jeui  Aadno- 
riui,  and  is  intierted  into  the  upper  and  ioqget 
Procels  of  the  hUMeo/ut,  wbkb  k  dnm  om- 
wards.  This  is  nccefTary  when  Soutids  are  100 
great,  which  migiii  break  the  TjmpMmnt. 

The  Second  is  tbe  Obliqmt ;  it  Ilea  ja  tbe  Ex- 
ternal Part  of  tbe  Conduit  which  goes  to  the  Pa- 
late, and  aitring  the  Barrel,  it  is  contained  in  a 
S  nuoficy  of  the  Boi:c  Iiy  the  upper  Edge  of  the 
Tjmp^num^  and  is  inferted  into  (be  ilendec  Pro- 
cefs  of  tbe  Hamaer,  afliftiBg  tbe  liMnner  Mnfele 
in  its  AAion. 

The  Third  is  ibc  laternus,  wbtcb  ariies  tVom 
the  Extremity  of  the  bony  Pan  of  the  Conduit 
which  leads  to  the  Faucts,  and  lies  in  a  Shm  oC 
the  Ot  FttToftm,  till  it  pafles  over  a  tittle  Rifing 
rjf  the  Bone  at  the  Fenejha  Ovslh,  to  be  inferted 
into  the  pofterior Part  of  tbe  HanUe  of  the  Ms/. 
iethtt.  Thif  Maftle.  by  polling  the  Haamcr  in- 
wards, diftends  the  Touj^jnum. 

The  Second  fmall  Bone  a  call'd  Ineut,  the  An* 
vll :  It  has  a  Head,  and  two  Legs.  Its  Head  has 
a  Protuberance,  and  two  Cavities,  whereby  ic 
is  articulated  with  the  Hammer;  the  Uiorter  oC 
its  Legs  is  tied  to  the  Skle  of  that  Conduh  whkh 
goes  CO  tbe  tmtgw  hUmiU»it^  and  iu  longer 
Leg  to  the  Head  of  theTbiid  Bone,  called. 

The  St^pc!  or  Stirrop,  becaufe  of  its  Refcm- 
blance.  'l  is  of  a  Triangular  Figure,  being  made 
of  two  Branches  fee  opoo  a  flat  Bafis,  which 
ftandi  upon  the  Fo-imfn  Ovul^.  The  Spice  be- 
tween (be  two  Branches  it  bkl'd  up  by  a  fine 
tranfpareoc  Membrane ;  the  Union  dl  tbe  two 
Branchea  it  called  the  Head  of  the  Stiraop,  in 
whu:b  there  is  a  fmall  Cavity,  in  which  Km 
the  Fourth  Bone.  There  is  a  fmall  Mofcle  which 
ariles  out  of  a  fmaU  Canal  m  the  bottom  of  the 
Barrel,  and  which  iainfened  hnothe  Head  of  the 

Stirrop. 

TheOi  OrbicuUrt,  which  is  a  very  Imall  B»ne, 
being  Convex  on  that  Side  whicb  ta  received  in 
the  Cavity  of  the  Head  of  tbeScirrop,  and  hol- 
low on  tbe  other  Side,  where  it  receives  the  long 
Leg  (jf  \\v:  Anvil,  which  i^  cnly  joyned  lO  the 
Stirrop  by  means  of  this  Fourth  Bone. 

Beidcs  thde  Bonea,  there  are  Teveral  Holet  In 
the  Barrel.  The  Firft  is  in  its  Fore-part  neareft 
the  T;mp4num.  h  is  the  Entry  to  the  SiMu$  Ul 
the  Mammiilary  Procels.  The  Second  is  the  Ori- 
fice of  aConduit,  which  opens  behind  tbe  Palate 
of  tbe  Moath.  Tbe  £kginniog  of  this  Conduit 
it  bony  a  lad  in  B»Mittitf,  which  it  near  the 
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VulvM,  is  membranous.  Psn  of  the  Air  which 
we  breath,  enters  by  this  Conduit  into  the  Ear. 
The  Third  and  Foonb  are  in  the  Internal  Procels 
of  the  Oi  Pctrefum.  The  ORC  i>  called  Ftntp* 
OvAlii  i  the  Bafii  of  the  Stirrop  ftandt  upon  k  ; 
it  is  the  Entry  to  the  VeJULu'um.  The  other  is 
called  Ffneftr*  ffgnauU  j  it  is  covered  by  a  fine 
Membrane,  incbafcd  ia  a  Rife  of  ib»  Hole  $  it 
leads  to  the  CecbUa. 

The  Vefiibulum  is  a  Cavity  in  the  Os  Petrofum, 
behind  the  FtHeftra  Ovalu  j  it  is  covered  with  a 
fine  Membrane  :  In  it  open  the  Seini*circu!ar 
Pipes  of  the  Labyrinth.  The  upper Turoing  of 
the  Cocbltd,  and  ilieAiidiioty  Mcrva,  pieccea  in- 
to it  alfo.  .  .  '  1 

The  Labjrhalh  It  flrade  of  three  SeiBi>citailar 
Pipes  cxcavatcil  u;  th  Os  Petrefum  j  they  open 
by  five  Orifices  into  the  yejliMum.  That  Which 
h  catted  the  Snpertor  Pipe,  joins  one  of  itt  Extre- 
mities with  one  of  the  Extremities  of  that  which 
is  calld  the  Inferior  Pipe;  and  thefetwoExtremi- 
riaopcn  by  one  Orifice,  but  the  middle  Pipe  opens 
at  each  End  by  it  Stit  into  the  ytfiibuUim, 

The  laft  Cavity  of  the  Ear  it  the  Cwafcfe*;  itiw 
fembles  a  Soail's  Shell.  It.«i  Canal,  which  winds 
in  a  Spiral  Line,  is  divided  in  two,  the  Uppt-r 
and  Lower,  by  a  tbin  Umnu  Sfirslu.  1  he 
Bdfe  of  tbii  Lamina  is  membranous,  where  there 
are  feveral  Holes,  through  which  Twigi  of  the 
Auditory  Nerve  pafs  from  the  one  Canal  to  the 
other.  The  Upper  Caoat  Opens  ihio  the  yejli. 
huium,  ana  the  Lowet  ioto  the  Barrel,  by  the 
Fefujira  Hpfunda, 

The  Veflels  of  ifae  Internal  Ear  are  Arteries 
and  VciM  from  the  Internal  Catttiihs  and  Ju- 
Xulan.  The  Kertui  Auditor hii  enters  by  the 
Hole  in  the  Imetnal  Procels  the  Ot  ttttofum. 
Itconftflsof  two  Bundles,  of  which  one  is  hard, 
the  other  foft.  Its  Portio  MMi  is  diftribuied 
through  ail  the  Cocblt*  and  Labjrimb,  and  the 
•  Portio  Dura  it  bcftowwlln  tlw  B«emal  Parts 
about  the  Ear. 

Sounds  being  gathcr'd  by  the  External  Ekr, 
pais  through  the  Meatus  AnJliorius,  and  beat 
upon  the  Tfrnpamm^  which  moves  the  four  little 
Bonea  in  Ibe  Barrel. '  In  like  Ma  nner  aa  it  is  beat 
by  the  External  Air ;  thefe  little  Bones  move  the 
Internal  Air  which  is  in  the  Barrel  and  Veftibu- 
tarn  :  which  Internal  Air  makes  an  Imprclfiun 
upon  the  Auditory  Nerve  in  the  Labyrinth  and 
Cocblea,  accordingly  as  it  itimved  by  the  little 
Bones  in  the  Barrel.  So  that,  according  to  the 
various  R,efra<%ons  of  the  External  Air,  the  In- 
Minal  Air  makct  various  ImprefTions  upon  the 
Auditory  Nerve,  the  immediate  Organ  of  Hear, 
ing  :  Thefe  different  Imprcliions  reprclent  dific- 
Sounds. 

See  Maria  Valtalva  de  Ame  Human*  TraSdm. 

EARL,  anciently  was  theTitle  given  to  fndb  as 
were  Aflbciates  to  the  King  in  his  Councils  or 
Martial  Expeditions  ;  as  Com;/ was  to  thofe  who 
followed  th«  Magiftratps  of  /(pme,  at  their  De^n- 
ties  to  execute  their  Offices  for  them  ;  and  this 
Title'died  always  With  the  Man.  The  old  Way 
of  making  Eariawatonly  Cinduram  GladHComi- 
$MtU,  without  any  formal  Method  of  Creation. 
BttC  HWiam  the  Conqueror,  faith  Cambden,  gave 
ibit  Dignity  in  Fee  to  bis  Nobles,  annexing  it  to 
libit  or  tbai  County,  and  aUottiogtbem a  Propor. 
lion  of  M^ney,  arifing  fromtbe  Frince'a  Profits, 
for  the  Pkailings  and  Forfeitures  of  the  Province  : 
Now,  and  long  fince.  Earls  arc  made  by  the 


EAR 

Kings  of  EMgland,  bj  their  Charters  ;  but  wicb* 
out  any  Authority  over  any  County,  and  wtthoilK 

any  Protic  ariling  from  thence,  but  (omc  Annual 
Stipend  oat  of  the  Excbeqaer  for  Honour's  Sake. 
The  Sotemnity  of  their  Creation  you  may  fiiul 
nr  larf  f  :n  n Annals.  Their  Place  is  neiC 
alter  a  ivlarquiis,  and  before  a  Vifcount. 

EARTH.  There  have  been  feveral  Methods 
thought  of  to  find  the  Magnitude  of  the  Earth  : 
As,  I .  To  find  it!  Diameter^  by  havin^^  the  Height 
cf  Jcme  very  eminent  Mountain,  and  th:  Length  of 
a  Vijual  ^ay^  tbat/haS  b«  *  Tat^ent  to  tbt  Ejrfb"/ 
Sur/aie  at  femt  at^idndUi  t^Mce  ftm  the  Top  tf 
the  HiS:  For  the  Square  offnch  a  Tangent  being 
(by  3)  £.  3.)  equal  to  the  Kedangle,  under  the 
whole  Line  made  by  the  Earth's  Diameter,  and 
the  Height  of  the  f«louniaio  together,  if  yon  di* . 
vjdcOCilby  Cfi,  i.e. 


the  Square  of  the  Diftance,  from  the  Top  of  the 
Hill  to  the  Earth's  Surface,  by  the  Hill's  H -ight. 


ibeQlotient  will  be  the  Line  C  £, 


the  Af* 


gregate  of  the  Eanb't  Diameter  and  the  Moan, 
tain's  Height  ;  tbe  larter  of  which  being  given, 
the  former  i<.  fo. 

2.  Let  a  Spcdlator  00  tbe  Top  oi  a  high  Hill, 
at  ac  C.  with  an  Inftmnenr,  take  the  Angle 
DC  B  ;  which  may  befl  be  done  by  the  Help  of 
the  Sun  or  Moon's  being  in  the  Horizon  ;  for  that 
Way  the  Horizon  wilt  be  the  mod  accurately  de- 
termined. Then  (be  Length  of  the  Tangent  C 
being  fome-how  known,  in  the  Right  angled  A 
D  C  A,  the  Line  D  A  :=  to  the  Earth's  Semidi* 
a  meter  may  eafily  be  drawn,  aod  iia  Length  fonnd 
by  Calcnbfion. 

^  The  Angle  n  C  A  bfinp  taken,  and  the 
Mduntain's  Height  C  U  icnown  ;  the  Earth's  Ra. 
dius  b  A  may  be  had  without 'knowing  the  Di. 
ftance  CZ);  For  in  the  A  DCA^W  tf-"  Arpirs 
are  known,  and  the  I  cngth  EC  is  only  tiie  fcx- 
cefs  of  the  Secant  C  A  above  the  Radius  B  ^  Of 
AO;  wherefore  by  the  Tablet  ofSiocs,  Taog^nn^ ' 
and  Secanifl,  the  Radtnt  AD  will  be  known. 

There  is  alfo  another  way  a-kin  to  thefe,  of 
finding  a  Part  of  the  Circumference  of  a  great 
Circle  on  the  Earth,  by  havii^  the  Altitude  of 
two  b;ph  Mountains,  and  rheir  Diftsrce  from  each 
other.  liuL  none  of  ibcic  W^ys  can  be  depended 
upon,  tho'  they  are  built  upon  Geometrical  Priti- 
cipleMod  are  gieatlnftanoea  of  the  due  Thought 
and  Penetratiott  of  the  Invenicn  ;  becaufe  there 
will  [  e  I";  many  unavoidable  Difficulties  in  tbe 
diftcreni  Retradton  of  the  Atmofphere,  in  taking 
the  esadk  Height  of  the  Mountains,  or  tbe  Di> 
ftance  of  their  Tops  from  the  Earth's  Sarfacc  in  />, 
(hat  there  can  nothing  ccrt&in  be  detcrmio'd  from 
bcnee.  The 
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Tlw  bcft  Method  therefore  to  gain  this  Point, 
b  tliat  which  Mr.  Nerweod  here  in  BngUnd.,  and 
Mt.  PiCart  \n  France,  proceeded  ID  }  Wllich  WM 
io  mralurc  the  Diftance,  in  Miles,  or  rather  in 
Yards  or  Feet,  between  two  Places  fituate  under 
the  fame  Meridian,  and  at  leaft  a  Degree  one  frort^ 
aoother ;  cbac  (o  the  Number  of  Mik»  coniaio'd 
in  one  Degree  of  a  great  Clfcle  of  tlw  B«rtti,  be- 
ing  exadtly  known,  the  Earth's  Circuonference 
will  be  eafily  had  by  only  muliiplying  thofe 
Miles  by  360.  And  this  the  French  Mathema- 
ticians fccm  to  have  done  fo  nicely,  that  hardly 
.  any  thing  more  exa<ft  it  to  be  expcdeJ.  They 
make  che  Ambit  of  the  Earth  to  be  113249600 
Ptrii  Feet ;  that  is,  nearly,  131610573  Emglifh 
Feet,  or  24930  of  onr  Sratnce  Milei*  Wpcoce 
theDiamecrr  multbc  41  &  993loSl^/iylbFcec,  tlld 
nearly  793}  Statute  Miles. 

EARTH.  X>t,  HWt  in  Of.  Pofl.  f.  4(57.  ftiih, 
that  the  Scmidiameter  of  the  Earth,  fronn  the 
moft  accurate  Obiervaiions  that  ever  were 
made,  is  3962^  Statute  Milcc;  or  nore  exadly 
10923530!  Statute  Feet. 

Since  ris  known  that  the  Orbit  of  the  Earth  is 
Elliptical,  and  that  its  Motion  round  the  Sun  is 
floweft  io  the  Afhtlim^  and  fwiheft  io  the  Fm- 
htUm ;  the  Confequence  is,  that  the  PAirrf  of  the 
Earth's  AfhfUon  and  PrriieHoTi  may  bt  fonnd  by 
Oblervaiion  of  her  fluwcft  or  Iwiftcft  Motion. 
And  the  Places  of  tbefc  Ajpides,  as  they  are  cilled, 
may  frnnd  alfo  by  the  Sun's  Appartr  i  Diame- 
ter ;  which  Will  be  leaft  when  the  Earth  is  in 
her  Aphelion,  and  greateft  in  the  PeriheUtu :  £ui 
their  being  fome  Difficulty  in  neafarioc  this 
accurately,  the  former  Way  of  finding  the  Flace 
*(0f  the  Earth's  Ahfi  ia  is  the  bed. 

The  Alotioo  of  the  Earth's  AfheUoni%  only 
Apparent,  and  not  Real  3  Imt  it  aafweft  to  the 
Proce0ion  of  the  Eqaiooxct,  wbicb  is  aimaally 
about  Seconds. 

EARTH.  In  the  Year  1679,  an  ExfieriiBeM 
being  iuggeftcd  to  try,  whether  the  Earth  tnofcd 
with  a  Diurnal  Motion  or  not,  by  the  Fait  of 
a  Body  trotr  a  corfiderablc  Hciphr,  alledgirg  ii 
would  fall  to  the  Bafi  of  a  true  Perpendtcolar : 
Dr.  I7m4  read  before  rbe  R.  Society  a  Difeourfe 
on  that  Subjcdl,  wherein  he  cndc^.v'  i  t tii  to  ex- 
plain what  Curve  the  fallirp  Bmiy  would 
defcribe  ;  and  in  pariicular,  he  adcrted,  that 
the  Fall  of  the  Bi  dy  would  not  be  dirtiflly  E.^f}., 
but  to  lYitSeutb-EdJl,  and  more  to  ihc  South  cban 
the  Eaft.  And  on  leveral  Trials  nnade,  the  Ball 
did  always  fall  to  the  SmlfB^.  HotiC*  l^fe»  i» 
Op.  Pofi-J'  *»• 

EARTH.  If  ycu  fuppofe  an  heavy  Body  to 
detccod  ij  Feet  in  the  firft  Second  of  Time, 
Mr.  JCeiV/Uitb,  it  follows  by  Calcalation,  (See 
Exaoi.  of  fl«ri»*»'s  T/if*r)-,  f.  117,  tiS.)  That  the 
Force  of  Gravity,  to  the  Ccncniugai  Force,  in  a 
Body  placed  at  the  Equator  of  our  Earth  ::  is  as 
289  ro  I.  So  that  by  tbe  Centrifugal  Force  arifing 
from  the  Earth's  Rotation,  any  Body  placed  in  the 
Equator  will  lole  a  289th  Pan  of  its  weight 
which  it  would  have  wcxe  tbe  Earth  at  Reft. 

And  finee  there  n  noCentrUiagat  Feroa  ai  che 
Poles,  a  Body  there  weighs  289  %.  which,  at  the 
Equator  would  weigh  but  ibb  %. 
And  /.  113.  He  ihewsj 

That  on  tur  Earth,  tbe  Dccrr a*e  of  Gravity, 
in  going  from  tbe  Pole  towards  the  Equator,  is 
always  as  tie  Square ef  tkeCefme  of  tbe  Latitude. 

EARTH.  According  to  Sir  IfMC  N«mm»\ 
Principles,  Lib,  3.  Prop,  xi.lbe  Atei$  tbeBmrtb 


doth,  in  every  Anntial  Revclution  of  the  Earth 
round  the  Sun,  twtct  incline  towards  tbe  Ecliptic^ 
and  twice  return  to  its  former  Pofirioo;  and  on 

this  NtlUtion  of  tl)!  Eartf')  Axis  depends  the 
Recellioo  of  the  Equinoctial  Points;  and,  as 
Mr.  Flsmftfdd  thiokt,  the  AommI  Parallel  of  the 
fixed  Stan. 

Tbe  Anonal  Re greiTton  of  tbe  Earth's  Nodes, 
is  about  so  Seconds,  and  the  Nntation.of  het 
Axis,  about  41  Thirds. 
EARTH.  Dr.  Gregery,  A/hm,  Pb^.  HfGnrn, 

p.  76.  I'hat  by  reafon  of  the  Figure  of  the  Earth, 
the  £quino<iiial  Points  do  recede  ;  and  that  the 
Axis  of  the  Battb,  in  every  one  of  its  Annoal  Re- 
volotiooi  round  the  Sun,  doth  twice  change  Irs 
Inclinatiofl  to  the  Ecliptic,  and  as  often  return 
again  to  its  former  Inclinacionof  66  Deg.and  half. 

EASEL- i>iMei,  in  Paioiing.  are  fncb  fmaU 
Pieccf,  eifber  Porfrattt  or  Landskips,  which  are 
painted  on  the  E.:/n' ;  frhe  Frainc  nn  which  the 
Painter  places  his  ftrain'd  Canva(s)  and  arc  fo 
called  to  dit^inguilh  them  from  larger  Pidtures,, 
which  arc  dravi^n  on  Cicliagi,  Roofa,  or  the 
Walls  of  Rtioms. 

EASEMENT,  {Aifimnentum)  in  the  Law,  iit 
Service  which  one  Net^bbonr  hath  of  another, 
by  Chaner  or  Prefcription,  withoni  Profit ;  a« 
a  Way  through  his  Ground,  a  Sink,  Zjc.  and 
this,  in  che  Civil  Law,  is  called  Servmu  Frtdii: 
EAVESLATH,  in  Archite<aure,  is  a  thick 
fcither-cdg  d  Board,  nailM  round  the  Eaves  of  a 
Houle,  for  the  lowerinoft  Tiles,  Slate,  or  Shin« 
glcs  to  reft  uptj:). 

E6OOMA0ARlUS»  waa  formerly  an  Offi- 
cer, fo  called  in  Cathedral  Chorebes,  ap{>ointed 
Weekly  to  (upciviic  the  Regular  Performance  of 
Divine  Service,  and  other  Duties  of  the  Choir  } 
and  at  the  Beginning  of  each  Wedc  he  drew  up  « 
Bill  (which  was  called  Tabula)  of  the  Refpedive 
Perfoos  attending  the  Service  of  the  Choir,  and 
of  their  Dnticadlotted  ihcm  ;  andthofe  Perfont 
which  were  entered  in  thia  £iii  were  called  i«rtf> 
bulati. 

ECCENTRICITY  of  the  Earth,  in  the  new 
Attrooomy,  is  the  Diilance  beiwcea  the  Fociia 
and  the  Centie  of  the  Earth'*  Elfiptidr  Orbk : 

How  to  find  which,  Mr.  ti^iifton  fhews,  p.  90.  of 
bis  Freled.  A/iron,  trom  the  Apparent  Motion  of 
the  Sun,  compared  with  the  two  Exireams  of  tbe 
Apfuies.    For  fioce  ihe  J^uc  Vdrr-tj  of  tbe  Eanb 
in  her  Aphelion  and  Peritclicn  is  in  a  Hgeiprocal 
H-ttio  of  her  Diftanccs  from  the  Sun }  and  that  tbe 
Affarait  and  An^Ur  Vttadtj  i«  io  a  dapiicate 
Ratio  of  her  DAancet  reciprocally  j  from  the 
Apparent  Difference  of  thcle  two  Velocities,  the 
Difivrence  ot  the  Difiances,  or  tbe  double  Ec- 
centricity, will  ealily  be  known.  TheEooen* 
tricity  of  tbe  whole  Diftance  is,  at  a  mean, 
.ibuut  a  tfoth  Part,  or,  more  accurately ,  T^^  ^•■ 
ECHO.  Dr.  Plot,  in  his  Natural  Hiftory  of 
Oxfordfkire,Cap.  i.  diftinguifhetfichoct  iotofuch 
as  are,  1.  Sinjfle,  whtcb  rcram  tbeVotoe  but 
once  ;  and  of  tbelc,  lotnc  may  be  called  Tetucal ; 
becaufe  they  will  not  return  tbe  Voice  bat  when 
modulated  into  fome  prcaliar  Mtifical  Note ; 
And  others  PohfylUUcitl  ;  bccanfe  they  will  re- 
turn many  Sylitblcs,  Words,   and  Sentences } 
and  fomciimes  a  whole  Hexameter  Vcrle. 

2.  Manifold  ux  Tautoiegieal,  which  return  Syl- 
lables and  Words  the  fame  oftentimes  repeated. 

In  the  Polyfjiabical  And  Arnculate  Echoes,  the 
Place  where  tbe  Speaker  ftaods  is  called  the  Ce»- 
' —  •^-^ —  5  nad  the  Objed  gr  PhKc  ihhc  «• 
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corw  tbe  Voice  b  CiUcd  tkc  Centnm  Phmocamp- 
ticum.  He  Ciiib,  he  experienced  what  BUncfmu 
vnutQi  in  his  Ecbonunia,  Jbeer.  5,  That  no  one 
Syllable  can  be  diftindlly  and  clearly  ictnraed 
under  the  Diftaoceof  14  Geometrical  Paces,  or 
izo  Feet  Bat  by  fotne Experimenu  I  have  made, 
I  jadge  that  Distance  (o  be  coo  large,  as  well  as 
cbat  of  Mer/eniUt  of  69  Feet,  to  be  too  little  : 
And  perhaps  fome  Placci  aiay  retara  the  Yoke 

fooncr,  and  fomc  later,  than  others  ;  which  k 
wouid  be  worih  while  lo  uy,  where  there  is  a 
Convenience  of  meafuring  perpendiculsriy  from 
the  Centrum  Phonoc4mpticum.  When  1  wai  about 
36  Ytars  of  Age,  having  Dr.  P/et's  Book  to  di- 
re£t  me,  I  remember  well,  that  I  found  an  Echo, 
whofe  Ctittrum  Pbtmctm  was  on  the  Nonb  Side 
of  Sbiptey  Cboich  io  tbe  Vild  of  Sajfex  ;  and 
which  would  fepeai  difttnftly  ihefe  Woidi»  in 
(be  Nigbr  ; 

Os  Homini  fubtime  dedit^  C*lum^u6  tturi 

efpeciilly,  if  you  fpoke  tbe  firft  Syllable  very 
ftrong,  and  all  the  reft  pretty  faft.  I  meafored 
then  alio  the  Diitancc  very  accurately,  buc  the 
Papers  are  left,  and  I  can  pronounce  nothing 
ccnuoly  attouttbeoi  s  bat  only  ibtc  it  was  much 
fbe  ftncS  and  tnoft  difttnd  Echo  dMitver  I  tried ; 
tho*  I  triad  the  famous  one  at  fVao^fitd^  feveral 
Times,  after  I  went  to  Oxford. 

ECLIPSE  of  the  Sun.  In  order  to  obferve  an 
Eclipfc  rf  th  :  Sun  accurately,  Mr.  Flamfied  di- 
rcdls  to  calt  the  Spccics  of  the  Sun  through  a 
good  Telefcope,  of  a  tolerable  Length,  on  an 
czieaded  Paper  behind  the  Eyc-Glats  ;  and  fo 
far  as  ilutrheraldSprdet  m.iy  appear  at  leaft 
6  Inches  over.  And  then  to  divide  both  the 
Periphery  of  a  Circle,  equal  to  that,  and  drawn 
on  the  Paper,  into  560  gr.  for  the  better  obfer. 
Viogthe  Gulr^  f  c  ich  PhafTs  ;  and  nifo  the  Dia- 
neier  into  Digits,  and  their  Parts,  by  Concen- 
trick  Circles,  iot  meafuring  ihe\Quarity  of  the 
obfcared  Pani.  Wb:n  you  lo6k  at  an  Eclipfe 
of  tbe  Son,  tbe  beft  and  rcadteft  way  to  fave  tbe 
Eye,  is  to  take  a  Piece  of  plain  Looking-glafs 
Place,  and  black  ooe  lide  ot  it  over  tbe  Flame  of 
a  Candle  ;  and  then  look  tbraogh  tt  at  tbe  San. 
And  if  you  ufe. a  Telefcope,  fuch  a  black'd  Glafs 
muftbe  between  your  Eye  and  the  Eye- glafs. 

To  determine  the  Moment  of  the  ImmerHon, 
I>aratian,aod  other  Rcquifites  of  a  Solar  Eclipfe- 
VtJ.  ff^ificn't  Rraleil.  Aftrm.  p  iCc.  andot  a  Lu- 

rijr,  p.  1  \  'I. 

ECLIPSES.  'Tis  now  difcoveredt  that  Lunar 
Eclipfea  do  not  arife  from  tbe  Interpt^fidon  of  tbe 

Earth's  BoJr  between  ©  and  her,  but  only  from 
the  Interpr  Htion  of  her  Atuufpbere. 

Of  which,  and  all  the  Plm««scm  of  BdipTes, 
fee  f4^oiftons  Prf^!rH.  jlftrm.  p.  1 3  j. 

EDICT,  in  the  Civil  Law,  is  any  thing  that 
the  F  r.pcror  eftablilhes  of  bis  own  Accord,  that 
it  quy  be  geocraUy  obicrved  by  every  Subjed. 
Aad  twf  Ajfim  both  fron  a  Decree,  or  a  Prajr- 
matick  S*ti8im. 

ELASTICITY.  Tbe  Caufe  of  tbe  Elafticity 
of  Fluids,  luch  as  oar  Air,  may  cadly  be  aeoon- 
ted  fo.-,  frointhi-ii  Par::cl("s  br-ng  all  endowed 
with  a  Centrifugal  torce,  liice  what  Sir  ijaac 
Hexftm  meotioos  i«  Prep.  23.  lih.  2.  of  his  Excel- 
lent PrimeifU*  And  to  ibire  the  Springinefs  or 
Elafticity  of  foHd  and  firm  Bodies,  we  muft  have 
R'ccourfe  to  another  univerfal  Law  of  Nature, 
jUnMUitH  ;  by  which  (he       of  lelid  and  firm 


Bodie*  are  cavfed  to  cohere  together.  When 

therefore  hnrrf  Brdics  are  ciihcr  lent  or  fliuck,.  fo 
that  the  Component  Particles  are  a  little  moved 
frgm  one  another,  but  not  quite  dtsjoincd  and 
broken  cff,  nor  fcparated  fo  far  aji  to  be  cut  of 
the  Power  of  that  Attrading  Force,  by  which 
ihcy  cohere  together  ;  they  certainly  will,  on  the 
CellAcion  of  the  external  Violence,  fpring  back 
with  a  very  great  Velocity  to  their  former  natu- 
ral State:  Suppofing,  as  I  laid  before,  that  the 
Particles  arc  not  feparated  by  tbe  Flexure^  or  the 
S^c^,  (o  far  from  one  another,  attbattheAiomt 
of  any  foreign  Fluid  ran  get  in  between  them,  and 
hinder  the  Attradive  Force  i  (or  rhen,  as  foon  at 
ever  the  feparattng  Force  ceafcs,  the  Atirst^ivo 
will  a(a,  and  bring  them  back  to  their  fcrnicr  Srsre. 

ELECTION,  in  Numbers,  WKh  Regard  to 
Corrl  n  ;]or.5,  is  the  feveral  Wayrof  takiof  tiay 
Number  ol  Quaotitiei  piven,  without  having 
fpttt  to  their  Placet.  Thus  the  Qoaniities  *,  A  *, 
may  be  taken  7  Ways ;  as  dc,  ah,  ac,  he,  and  a,i,  c. 

See  Sebooteu  m  bis  Mifceltaite*  j  and  Strode  of 
ComhtnAtient.  See  alfo  the  Word  CemHnttim. 

ELECTRICITY.  In  P/'  jV.  Tr.in  N.  3  S.  there 
is  an  Account  of  an  Eipcrimcnt  made  before  the 
R.  S.  at  Grefi>am  College,  touching  the  extraor- 
dinary JBkdrldty  of  GUfi.  prodaceable  by  a 
loiart  Attritiofi  of  it,  with  fome  odd  Phccnome- 
na  thereon  pi  ni]I(  :  As,  that  JV'oiffncfs  will 
at  any  Time  hinder  the  £lc<Sricai  Attradbn: 
That  tbe  Interpofition  of  the  fineft  Lawn  of  Muf- 
lin  between  the  Body  heated  by  ruhbing,  and  the 
Light  Bodies  ro  be  aitra<&ed,  will  deprive  it  of 
all  Elcdrical  Force  :  That  when  the  E!c<2ricfc 
Body  Cwbichwasa  Tube  of  Glafs  of  i{  m  Dia, 
meter,  and  50  in  Length)  became  bottelt  by 
the  greatdl  R  jMiirg,  it  fent  forth  Effluvia  that 
might  fenlibly  be  fck  to  ftrikc  aaainft  your  Face, 
when  tbe  Tube  wat  held  near  it;  That  exhaufting 
the  Tube  of  Air  by  the  Pump,  did  almoft  total- 
ly deprive  u  of  its  Eiedncal  Force,  tho'  rubb'd 
never  fo  much,  C?c.  All  which  Experimenta 
I  have  often  made  invfclf,  and  find  to  be  very 
truly  related  there.  1  js  obfervabic,  that  en  rub- 
bing the  Tube  in  the  Dark,  a  Light  woulu  be 
produced  $  which  was  greater  when  the  Tube 
Wii  nthanfted  of  Air,  and  then  fccm*d  to  be  all 
within  the  Tube  ;  and  ulxn  anoihcr  Hatid,  or 
ones  Finger  wat  held  near  the  Tube  io  ibcdark, 
a  Light  was  feen  to  break  front  u,  with  a  faa^ 
ping  Noife  like  that  of  a  green  Leaf  ia  the  Fire, 
but  not  fo  fmart  and  loud. 

He  got  alfo  a  Gylindrlcal  Glafs,  and  caufcd  it 
by  the  Contrivance  of  a  Wncil  to  be  briskly 
turned  round  in  an  Horizontal  Pc  iition  :  When 
this  Glafs,  being  exhaufled  of  Air.wasturn'd  round 
its  Axis,  a  coofiderabJe  Light  would  be  produced, 
by  tbe  Attrition  of  onea  Hand  on  tbe  Oatfide  ; 
and  when  the  Air  was  let  in,  it  w.u  [  1  pi  ifing 
to  lee,  that  on  the  Application  of  ones  Finger  to- 
wards the  Glals,  a  vigonms  Light  would  be  pro- 
duced,  which  hrpin  at  the  Firpcr  firf^.  and 
fecm'd  to  gravitate  on  it,  and  wa^  fenlibly  to  be 
felt  there,  at  half  an  Inch  diHnnce  from  the  re- 
volving Glafs.  And  this  Purple  Light  was  vifible, 
even  by  Day,  or  in  the  Light.  Mr.  Haxtkjhee  con- 
trived alfo,  that  foine  lonie  1  hreids  Ihould  be 
fafkn|d  at  one  End  to  »  Circle  of  Wire,  which  wat 
faftcn'd  at  Right  Anglei  to  tbe  Avia  of  the  Glaff* 
nr.(]  wirhr  r:  :  nnd  then  we  chrtiv'd  feveral  times, 
[hat  when  the  Glafs  was  fwiltly  ir.ovcd  round, 
and,  bv  that  means,  flrongly  rnbbrd  and  heated, 
ail  thole  Jooft  Thicada  would  aand  upright,  and 
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point  dircdkly  towirds  ihc  Aztl  of  the  tCToWog 
Glafj. 

He  afterward!  fix'd  liie  Lower  Ends  of  Threads 
into  ■  Cifde  of  Cork,  which  wiu  placed  at  Rigbc 

Angles  to  the  Axis  as  before,  but  th;  upper  Ends 
of  the  Thread  hang  loofe  ;  but  as  fuon  as  the 
Ghft  was  turn'd  round  as  before,  rubbed  and 
wanned,  the  Threads  would  ftand  up  an  End  io 
ch«  Cune  Plane  with  the  Circle  they  were  fattened 
to  J  and  would  point  dircdly  from  the  Axis  to- 
wifdi  the  inward  Sorface  of  the  Glals  ;  unlels 
when  moved  hf  the  Applicatkm  of  ones  Finger 
without;  which  would, forpriAigt]r,iaalBetbem 
bend  and  point  towards  ir. 

ELLIPflS.  To  defcribe  this  Kgnre  readily 
by  means  of  the  Sedor,  {ee  Analfmma,\ol.  i. 

EMBER-WEEKS,  are  thofe  Weeks  in  which 
dw  Mmhr-Dsjis  fall.  In  the  Laws  qi  K.  AlfreJ, 
e,  39.  and  in  ibpfe  of  CMutt^  c.  16.  they  are 
c«!led  ISmbwr,  i.  e.  Chraitr  Days  ;  froin  whence 
ibey  aile  corrupted  into  Emter-Dajj  :  And  by 
the  Canoniftt  they  are  called,  .^JMiiMr  jinni  Tem- 
f«r«,  the  Four  Qwdinal  Seafons  on  which  the 
Circle  of  the  Year  turns :  They  arc  the  iVednef- 
daj,  Friday,  and  Saturday,  after  ^gdragtfmi  Sut:- 
.day  ;  after  fVhitfunJay  j  after  Holy,rood  Djy,  in 
September ;  and  after  StiLue/i  Day,  in  Dteemitr : 
Vfiudti  four  Times  anfwer  well  enough  to  the  fear 
Quarters  of  ibc  Year,  Spring,  Suoitner,  Aummn, 
and  Winter.  And  Mr.  Somner  thinks,  they  were 
Taftt  ioftimted  to  beg  God's  Blefling  on  the 
Fruits  of  the  Earth.  Tbefc  Ember- Weeks  arc 
now  chiefly  taken  notice  of  on  the  Account  of 
the  OrdiaaiiaMof  Priefts  and  Deacons ;  becaufe 
tbe  Canon  now  appoints  the  Sundays  next  foe- 
ceeding  tbe  Ember- Week,  for  the  Solemn  Hmn 
of  Ordinacioo.  Tho'  the  Bifhops,  if  they  pleafe, 
iBar  ordain  on  any  Sunday  or  Uolyday. 

BMNIAGERY,  it  the  Oflbnce  of  an  Embra- 
eeur  ;  to  pre«inftru(3  tbe  Jury. 

EMBR.E,  or  Umbring.Dajs,  are  thofe  by  the 
Aotienti  call'd  ^utuar  TemforM^  and  are  of  great 
Antiquity  in  the  Church  ;  being  obfcrvcd  on  ibe 
IVedne/iiay,  Friday,  and  Saturday  next  after  5^4- 
dn^efaHS  Sandaj,  fVintfundy,  Htly^oi  /Xgr, 
an  Seffmitr,  and  St.  Luty'i  D*y^  in  Deemkr, 
a      3  BJwarJ  yi.  e.  19, 

EMENDATIO,  in  th  Law,  is  the  Power  of 
aownding  and  corretfling  Abufes  accoiding  to 
ftated  Rules  and  Meafnres :  At. 

EMENDATIO  Panni,  is  tbe  Power  of  Atitnage, 
or  Vlnage,OT  looking  to  the  Aifize  of  Cloth,  that 
it  be  of  the  juft  Ell,  or  due  Meafure. 

EMENDATIO  PMts&CerviJix,  is  the  Afllzc 
of  Bread  and  Beer;  or  tbe  Power  of  fupeivifing 
and  correding  the  Wc%hn  and  Maafiiretbeloqg- 
iaciotbem*  f 

BMETICKS.  Dr.  Chepu,  in  hit  Book  of  Fe- 
vers, fays,  the  Adlion  of  vomiting  by  a  Medicine 
is  produced  thus  :  The  Particles  of  the  Vomitory, 
by  wedging  tbemfclves  into  the  Orifices  of  the 
Emiffarieiof  the  Glands  which  are  placed  adja- 
cent to  tbe  Surface  of  tbe  Stomach,  do  Dilate  tbe 
fame  (which  by  fome  ezirinfical  Caufe  bad  been 
contnufted)  and  after  the  fame  Manner  do  Difflthe 
(at  leaft  hi  fome  Degree)  the  Cohe6aa  m  tbe 
Stagnant  Mor^jficJ^  Matter,  rendring  it  more  fluid, 
and  confequcntty,  making  its  Refiftance  lefs. 
Now  the  natural  and  conftant  Adion  of  the 
Glandi  being  Secretion  ;  and  the  Impediment  (by 
the  Dilatation  of  the  Orifice,  and  tbe  Attenua- 
tion of  the  Fluid)  bcitttalKB  away,  or  «  kaft 
Vol  IL 


made  left  than  the  namtal  Mmentum  of  tlie 

Glands,  tbe  Matrtr  mr.ft  neccfljrily  flow  into 
the  Cavity  of  the  Stomack,  till  it  bie  beap'd  up 
in  luch  a  Quantity  (wbicb  not  being  to  be  done 
in  an  Inftant,  muft  require  fome  Time,!  as  it  fuf- 
ficicnt  (by  the  united  Loathfomnefs,  and  tbe  Fis 
Stimulant  of  the  Emetick)  to  villicaie  and  force 
tbe  Fibres  of  the  ■  Stomach,  AUataen,  and  Dia- 
fhragm  (by  the  Communication  of  the  Nerves  of 
the  Fiifl  with  the  two  lafl)  into  a  vioient  Con- 
tradiion,  and  thereby,  throw  all  out  by  tbe 
Offeph0gu$  •  «nd  thk  makes  all  quiet  for  a  whilcL 
till  a  new  and  fufficicnt  Quantity  be  cxccroed 
from  tbelc  Glands  to  reproduce  the  aforcfaid  Con- 
traftioo.  And  thot  there  happens  a  Fit  ct  Vo- 
miting and  Q«iiet  alternately,  till  either  all  the 
Morbifick.  Matter  be  thrown  out,  or  the  Force  of 
the  Emetick  is  fo  dilated,  that  it  is  no  longer  able 
to  elicit  the  Merbifieli,  Matter  from  the  Glandt. 
And  the  Stremg  CmtrMBitn  hi  (b  many  Mufclet 
and  Mufcular  Cam's  as  are  at  work  in  the  Action 
of  Vomiting,  and  the  Violent  CemcuJfioH  which  is 
produced  over  the  whole  Body,  by  a  Power 
which,  by  juft  Computation,  is  not  inferior  to 
that  of  26000  It.  Weight,  may,  and  often  does 
take  away  the  Obltrodions  in  many  other  Ca- 
nals be6dcf  ibofe  which  arc  adjacent  to  the  Sto- 
mach and  Gullet;  as  we  may  plainly  lee  by  thofe 
vaft  Sweats  which  plentiful  Fits  of  Vomiting 
occafion.  Emttickj  and  purgative  Medicines  dil- 
icr  only  in  this,  that  the  Ftftidet  of  tbe  latter 
do  not  immediately  veOicate  the  Fibres  of  the  Sto- 
mach, dilate  the  Orifices,  and  attenuate  the  Mat- 
ter contained  in  the  Glands  of  the  Stomach,  but 
adl  gently,  and  aifift  tbe  natural  Motion  of  P<- 
geftien,  and  fo  are  carried  down  iwo  tbe  In- 
tcftines ;  and  hoir  ibey  opcfita  thcffc,  fee  under 

Pur^Mtvet,   

EMINBNTTAL  BfrntHm,  it  a  Term  vfed  by 
the  Algebrifts  in  their  InveBigacion  ot  the  Areas 
of  Curvilineal  Figures ;  and  is  fo  called,  becaufe 
'tis  an  Arti6cial  Equation,  which  contains  ano- 
ther Equation  eminently.  See  H^^u't  Fbuoms, 
p.  97,  ficc. 

EMISSARY  dfWG/ani,  is  the  common  Con- 
duit, Canal, or  Pefcii,  in  which  all  tbe  little  Sccre* 
tory  Canals  of  a  Gland  do  terminate.  See  GltHd 

and  Anltn.i!  Srcretiott. 

EMPHYTEUSIS,  in  tbe  Civil  Uw.isaCon- 
tnA  made  by  Confrnr,  bnt  created  by  tfie  Hfmam 

Law,  and  not  tbe  Law  of  Nations  ;  by  which 
Houfesor  Lands  are  given,  to  be  pollcfs'd  forever, 
upon  Condition  that  tbe  Lands  (hall  be  im- 
provM,  and  that  a  fmall  yearly  Rent  (hall  be  ' 
paid  )to  the  Proprietor.    The  Tenant  is  call'd, 

EMPHYTEATA.becaufeofbis  being  under  an 
Obligation  of  planting  and  improving  tbe  Land.  . 
•  BMPTIO-rcin//ftV,  in  the  Civil  Law,  it  tbac 
Contra<5,  by  Confent  only,  which  we  call  Buy- 
ing and  5clliog,w hereby  the  Seller  is  bound  to  de- 
liver tbe  Goods,  and  the  Buyer  to  pay  tbe  Price 
for  them,  according  to  tbip  Bargain. 

EMP  YREUM  A.^istFai  Taft  and  Smell  of  Fire, 
wbicb  fome  Thing*,  too  baftily  didiU'd,  retain. 

ENCAUSTICE.  it  the  An  of  En*melimt, 

BNCHESON,  ita  ]VvMt»Word  oftenn^  tn 
our  Law-Books  ;  and  fecms  to  fignify,  the  Oc- 
cafion, Reafon,  or  Caufe  of  any  Thing's  being 
done. 

ENCOL  APTICE  is  the  Art  of  making  Plates 
of  Brafs,  and  cutiiog  in  the  Figures  or  Letters  tor 
Monnmental  laferiptions  and  Lawf. 
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ENGINE forRowiog SJopt :  The FigaM  of  thit Bogine being omitnd rnVtLL  nhmtAMU 


A.  The  Line  the  Ship 

B.  Tbe  Water  Line. 

C.  Tbe  Decks. 
JX  TiM  Capftand  B«m. 
E.  TbeCapftand. 
P.  A  Wheel  on  the  Dram- 
head  of  the  Caoftaod. 

A  Tratidle>lieM  oa  tbe 

Whed. 
An  iron  Hargoing  through 
(beTrnndle.head  .and  tbo. 
rough  t  he  Sides  of  thcShip. 
I'woDrutn- beads  like  tboic 
on  theCapftand. 


G. 

H. 


I. 


Dcfcription. 

Paddle;,  of  which  Sit,  Of 
£i|bt  OD  each  Side  tbe 
Ship,  ere  with  JBafe  Fixed 
and  Unfixed  ioio  the  iaid 
Drom.beads. 

A  P:eLC  of  Iron,  to  wh'ch 

a  Lud'-Tacicmay  be  Fix'd, 
to  Bfc  thoTe  tbattue-coo 
Heavf  for  Mens  Strength, 
roana  etch  of  which,  by 
taking  belfTorns  witba 
Cord,  you  make  a  O  m- 
pleat  Wheel  oa  each  ^ide 

iheVcfld. 


K. 


L. 


ENGr.ECERY,  EugUceria,  is  an  old  Word 
fignifying  to  be  aa  EHtl^hmMn  For  in  tbe  Time 
of  the  Djuet,  if  a  Sito  were  privily  flain  or 

rnnrdLfcd,  ir  was  accounted  Frtcigena,  which 
\*'ora  then  comprehended  every  Alien,  umd 
E»g!ccerf  Mt3i%  pro»*d,  "that  is,  '1111  it  was  made 
oiamfefi  that  be  was  an  F  /  Brjaon, 

Lib.  3.  TraQ.  x.  C4f.  i  ^  fol.  134.  But  there  be- 

mg  utMy  AbqTct  tml  trwUci  about  th»  Aix*^ 


eery,  it  was  taken  away  by  14  E.  III.  c.f_p.  4.' 

ENUR£,  io  the  Law  Scnfe,  fignifies  to  cake 
Place,  or  BikSt,  or  to  be  Available.  At  a  Re- 
Itafe  lhall  EHure  by  w-y  af  Extinguifiimcnt  ; 
and  a  ReiesUe  madcvto  a  Tenant  tcr  Term 
ot  Life,  tbey  Ciy,  (Dull  EMure  to  bin  10  Rcvcf- 
fion. 

I     EPICYCLOID,  i»  a  Curve  generated  by  the 

RevobiciQD  of  tbe  FcriplRrjr  of  •  Circle  along  the 

Ccttvex 


uiyuiz-cu  by  Google 


^    .»  «!■  rtm^Mie  Pan  of  anothet  Circle  ;  which 


Efigcloid 

^r 


die  Epicycloid',  V  iti  Vertex;        ui  ^x.; 
D  PV  half  of  iheB«##«*r  Efityettidi  Jnade  by 
the  Revolorion  of  ifce  SemiSdrcie    I.  *,  (which 

is  called  the  G«»ktj«0  along  the  Convex  Si-^c  ot 
the  Bafe  DB  :  As  D  P  V  is  ihe  Ifnenor  LPm- 
^loid,  formed  by  the  Generanrt  revdving  •»ng 

the  C--ncJvc  SiJc  nf  ihc  Bnfc. 

How  a  Pornon  ot  this  tpicycloid  is  fquaraWe, 
fee  PW/.  TrW.  N.  217.  by  Mr.  Ca/wfJ,  an^^ 
pW/.  Tmii/:  N.  ii8.  yott  haw  «  geoeral  Piopo- 
ficioD  for  meafuring  the  AwMof  tllCTdoidff  and 
Epicycloids.  How  to  find  the  £Wk/«  to  tbu 
'  kind  of  Curve,  as  alfo  to  find  ihe  Areas  of  Cy- 
doidal  and  Epicydoidd  Spfltti.  SeeHigwi' 
fluxhni,  p.  no,  8cc. 

tPiSCOPALE  Onus.  See  E^ifccpalia. 
EPISCOPALIA,  are  Synodials,  PcntccofU 
and  other  Cuftotnary  Paymeott,  (romthc  Clergy 
to  their  Diocefan  BiAop  ;  wUch  Dnet  wixt  for- 
merly coUedcd  by  the  Raral  Deus,  by  them 
tciofmkicd  to  the  Bifhop- 

Tbefe  CttftonUTT  Impoiltions  were  called  Onm 
Epif.:^p  ':f,  and  were  by  fpccial  Privilege  remu- 
ted  lothofc  free  Chapels  as  were  built  on  ibe 
ijitm^ue  of  the  Kk^  apd  enmpc  from  £pifbopal 
IdtirdiAion,  ; 

EQUATED  B*</j«.  On  GK«/fr's  Seiftortheie 
Afe  foaaedmes  placed  two  Lines,  an  virirg  one 
another,  and  called,'  The  Lines  tf  Equated  Bodies 
They  tie  betwcn  tfce  Liiief  of  Solid*  and  Saper 
ficies,  and  are  nCKcd  with  the  Letters  D,  J,C,  S, 
O,  T>  for  Dodecabedroo,  Icofibedroo,  Cube, 
Spheie,  Oftabedran,  and  TctnliedcoD. 


TbeU  Ulcs  may  be  tbele  j 

I .  The  Dianoeter  of  a  Sphere  being  given,  to 
find  the  Sides  of  the  5  Regoiac  Bodiei.  iefcfaiJy, 
equal  to  that  Sphere. 

i.  The  SiJt:  of  ati;,  nf  ;hc  HolIIcs  tiL-irg  gi\  cn, 
to  find  the  Oiatnetei  ot  the  6p.bere,  and  the  Sides 
flf  the  ocber  Bodiet,  vthadt  (hall  be  fevecally  to 
the  firft  Body  given. 

If  the  Sphere  be  firft  given,  take  i»  Diameter, 
atid  apply  it  over  in  the  Sedor  in  the  Poioa  5,  S  ■ 
If  any  of  the  other  Bodies  be  firfl  given,  apply  the 
Side  of  it  over  in  its  proper  Points  r  So  Paral< 
lels  taken  from  between  the  Points  of  ctie  other 
Bodies,  0^  be  the  Sides  of  thofe  Bodies,  equal 
feTeraliy  to  tbe  firft  Body  given. 

EQUATIONS.  Captain  IMo  in  Phihfcph. 
Irtmf.  N.  190.  f.  38.  gives  an  Account  ot  ihc 
Number  of  Roots  in  Cobick  and  Biqaadratick 
Equarions,  together  with  their  Sign?  and  Linrts. 
And  in  N.  zio.  he  gives  a  Method  lor  the  hxi- 

VoLIL 


ira^'on  of  all  Rooa  one  of  Utem  witbooc  any 
previous  Redodion. 

In  N.  309.  there  is  an  Analytical,  Gcometru 
cal,  MecJiaoical,  and  Univerial  Method  lot  ne 
Refirioioa  of  Ci^bick  and  Biquadrarick  Eqaationl» 
by  Mr.  Co!fn>i.  And  an  Analytical  Refolntion 
of  fome  Eqaauons  of  the  3,4,  5,  7,  9,  and  Su- 
perior Powers  }  and  fo  00  Infinitely,  in  Finite 
Terms,  atid  in  fbcfa  a  Ikietfaod  at  Ctrdim  aled  fox 
Cubicks. 

Dr.  Grelorj,  in  the  Prefjc-  to  h''.  Ljccllcnc  Ox. 
fard  Buelidtt  in  G.  L.  ibews,  chat  from  tbe  86th 
and  97tb  Propoftkm  of  BadSde$  tt(M,  even  6i- 
quadratick  Fquat:ons,  where  the  id  and  4ih 
Terms  are  wanting,  may  be  rcfolv'd.  As  all 
^Mdratick  Equatimt  tiliy  be,  by  the  tad 
85th  Prnpnfitions  of  the  fame  D.tri. 

EQUES  Auratui,  is  ulcti  lo  ^igiiiiy  a  Knight, 
which  is  ^lled  Aurdtus,  becaufe  antieotly  none 
but  Knighia  might  gnikl  or  beautify  dieir  At* 
mour,  orodterHabulfneniflofWar,  wricb  GoMl 
However,  in  l  aw,  this  Term  is  not  ufcd  ;  bilt 
inftead  of  it  hbles,  and  fometitnes  Chevalier. 
EQUILATERAL //7frr^/«.  If  theTranfverfe 

|)j«»»f/ff  of  any  Hyprrholj  he  fo'ia!  to  irs  Paramt' 
ter,  then  all  the  ochet  Diameters  will  al(o  be 
equal  to  their  Paramcttn  :  And  fuch  anH>/.  ;  - 
U  as  is  this,  is  called  an  EiuHMttrsit  wbofe  A- 
fymptotet  do  always  imerfect  each  other  at  Right 
Angl^'i  in  the  Center. 

EQUITY,  is  of  two  Sorts,  and  thofe  of  con- 
trary Efie^  f  for  tbe  one  doth  abridge  and  take 
f[  ti  e  I  etr?r  of  theLaWj  andtheoihet  doib 
enlarge  and  add  thereto. 

The  firft  is  thus  defined  ;  'Tis  tbe  CorreSioh  of 
the  Law  ntadeeeneraBj  in  that  Part  wherein  it  fails  j 
which  is  a  Corredlion  much  ufed  in  our  Law  : 
As  fuppofe  jn  Ail  tiude,  That  whofoevcr  does 
fuch  a  Tbiog,  lhaU  be  a  Felon,  and  foficr  Death  ; 
Yet  if  a  Madisan,  or  an  Infant,  who  bath  no  Dif* 
creiion,  do  the  fame,  be  fliall  ndthcr  be  4  Fclon»  - 
oor  futTer  Death. 

The  other  Equity  is  defined,  to  be  an  Extenm 
fim  of  tbe  fVord'  nf  f Lavf  to  Cau/es  mexpflVJ, 
yet  having  the  jame  I^eafon  ;  lb  that  when  one 
Thing  is  enaded,  all  other  Things  are  fo  too, 
that  are  of  tbe  like  Degree :  As  the  Statute,  which 
ordains,  that  \tikQiwn  of  Eirbc  againft  EzecuttHS, 
he  thar  do'h  cpiiear  by  Diftrefs  11, il!  anfwer, 
doth  extend  by  Equity  to  Adminiftratort  ■  for 
fuch  of  them  a«  mall  appear  firft  by  DiArel^ 
(hall  anfwer  by  Equity  of  the  faid  Aft:  ^gUt 
Junt  m  E4uali  tenere.  Cew.  InttTprtt. 

EQUIVOCAL  Gemttohm.  There  »  fiwce 
any  thing  feems  more  to  countenance  Equivocal 
Generation,  than  the  Produ<flion  of  Wormf,  ^e. 
in  the  Bodies  of  Animals ;  and  yet  Mr,  -^v.  j'_-t,  in 
his  Difcoorfe  de  U  Generation  de  Vers  diau  ie  Ctrfs 
dft  fUmme  Pmrtt,  in  Sw.  1706.  fhewi,  that  they 
brcrd  there  by  a  S.-cd  which  findl  Entrance  fome 
bow  into  oin  Budics  ;  and  in  particular,  be 
(hews,  thac  the  Cifc»,or  Hand-WofO,  H&wtper. 
feifllyfrom  ns  P^g,  and  after  that  grows  infen. 
fibly.   He  judges  ihat  the  Eggs  of  fmall  ln(e&% 
enter  our  Bodies  by  the  Air  wc  breathe,  and  in 
our  food  i  and  that  they  are  batcb'd  there,  only 
i«ten  tbey  find  an  agreeable  Heat  and  Difpofiiina ' 
of  tbe  Hannours  and  Pans. 

Dr.  Gevrie  Gsrden  hath  obferv'd ;  See  Pbii.Tran. 
N.  137.  IMI  the  Bearers,  or  Bearing  Buds  of 
Fruit-Trees,  are  f«l!  of  Afperiics,  and  not  fo 
Imooih  ia  their  Bari^  as  the  other  Parts  of  the 
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Tree  i  Aod  tb»c  if  after  Harveft  you  look  on  there 
%(th  •  common  Microfcope,  yoa  will  find  tbe 
Cavitkrs  tf^^t  full  of  Ep^ s  of  an  oHong  Ftgure. 
fod  of  «  Citron  Colour ;  cfpeciaiJy,  in  fuch 
Ttm*  iod  io  ctafe  Trcet,  where  the  Caiai>Uleri 
bavcbeeniMiiwcaM.  From  wbenos  lie  condudei, 
that  we  (hoofd  not  fay  lofcAs  are  brcJ  mk  «c 
Corruption  iquivccally,  and  not  ex  Ovis,  only 
bccaule  we  cannot  diTcem  ibe  parcicuiar  ^knoef 
of  their  Propagation*  Sec  infeSt. 

Mr.  I\iy  faith,  it  feems  to  him  tt  btmoft  preha- 
bie,  thaf  there  is  no  fuch  Thing  as  Sprntanems  or 
Equivocal  Generation  ;  but  that  all  Infedl  are 
the  Natural  JfTue  of  Parents  of  tbe  lame  Sfectcs 
wich  tbemfelves.  Fr.  HeJi,  in  hit  Book  de  Gentr. 
dc  ;■  -'  ]r,f-;;l .  h2tJi  \  thirk,  cleared  v-y  rhis  Poirn, 
and  thew'd  there  is  no  Generation  ot  Anituals  ex 
MtOnU  Ptttrid*.  And  Dr.  Lifier  hath  given  an 
Account  of  thclnlcc'b  brer)  in  ihe  By-Fruirs  anri  ' 
txcrclccncics  of  Vegetables,  tn  thtl.  Tran.N^T  I 

Mr.f^if<Nfg/b^aCCO00IS  for  t  h  c  Ichnettmm  tl^afft , 
and  the  Manner  of  tiietr  laymg  tbeir  iiggs  in  tbc 
Bodies  of  other  Infcdf  |  at  of  Cfttctptuiert,  &e. 

BbiLTrMf.  K  76. 

Dr.  lifter^  in  Phil.  Tranf.  N.  83.  bath  rcfated 
the  vulgar  Notion,  ihatHi:irlc-ha;r«;  thrown  into 
Water  will  becoDU  aiuinatcu  iiotiics;  and  flicws, 
that  the  Appearances  of  ihat  Kind  are  Hdir.fforms 
a&ually  bred  io  the  BoJia  ^  otter  bife&t,  as  of 
the  Commtm  BUek,  Beetle,  Sk, 

ERRANT,  in  our  I  J  A  ,  is  the  fame  k  Jn'ne- 
runt,  being  attributed  to  Judges  (bat  £0  (be  Cir* 
cuic  ;  and  to  Bailifis  at  larfe. 

ESCAiMBIO.  is  a  Liccrce  j-nrred  to  one,  frr 
the  making  over  a  Bill  cJ  txi.;ungc  to  another, 
at  Sea,  Orig.  Fol.  194.  For  by  the  Stature 
of  1.  e.  X.  no  Merchaot  oo|bt  to  cvcIimmm  or 
renirn  Money  beyond  Sea,  wictiDac  the  lui^** 

ESCAPE,  figni^  io  tbe  Civil  Law.  a  vio- 
lent or  Privy  Svafioo  ont  of  foae  lawfal  Re- 

flraint. 

ESNECY,  jEfneci*,  in  the  Law,  is  a  Prero- 
gative given  to  the  eldeft  Co-partner,  10  cbofe 
fit  ft,  after  the  Inheritance  it  divided. 

ESPICURNANTIA.  it  theOfice  of  5^;"^ 

r.c:.  OT  Sealer  of  the  King's  Writs. 

ESQ.U1RE,  io  French  E/cmer,  I  e.  Scutiger, 
t»as  originally  fuch  an  one,  as  attending  a 
Kr^ghc  in  Time  of  War,  did  carry  bis  Shield. 
Bui  now  u  li^nitics  a  Gentleman,  or  ot>e  that 
beareth  Arms  as  a  Teftimony  of  bis  Nobiitcy  or 
Gentry  and  ia  a  mecr  TiiJc  of  £K|iiity,  nest  to 
and  below  a  Kotghc  They  who  daim  tbti  Ti- 
tle now  are,  all  the  younger  Sr  n!;  of  Noblemen  ; 
tbe  Foot  Elqairet  oi  the  King  s  Bodj  ;  (be  eideft 
Sons  of  all  Barons,  Koigbts  of  tbe  fiatb,  and 
Knights  BarchcJors  ;  rhofe  that  fervc  the  King  in 
any  wotOiiplui  Calling  ,  lucb  as  created  Etquires 
by  the  King  with  a  Collar  of  SS's  of  Silver:  Tbe 
Chief  of  lome  Familiet  are  alfo  fifqnires  hj 
Tirefcripiion :  Thole  ifaat  beat  any  foperior  Of- 
fice in  the  Commoo.weahb,  as  a  Juftice  of 
Peace,  while  in  Commiirion,  and  Utter  Barri- 
fters,  £?c. 

ESSAV  fl::ch,  is  the  MifiLTS  Term  for  a  I-ttfe 
Trench  or  Hole,  which  they  dig  to  learch  for 
Sl)o*i^,  or  Oar.   See  Tin. 

ESSENTIAL  OUt  tf  VtutsMu,  are,  according 
to  tb«  Chymifttifaehara  drawn  ft ooi  ibe  Plaot  in 
«  Limbeck,  bf  the  Hdp  of  W«tcr. 
i 


ESTERLING.  Tbc  fame  witb  ^sr/M^r. 
ESTORSRS.  Tbe  Cniw  wkh  A^ffMr,  or 

Hottfc  n.'tr  ■  Which  fee. 

ESlKANGiiRS,  in  the  Law,  are  fomctimes 
taken  for  lucb  as  are  not  Privies  or  Partiee  to  the 
levying  of  a  Fine,  or  making  of  a  Deed  ;  and 
fomctimes  for  ibofe  that  are  born  beyond  tbe 
Sea. 

ESTRAY,  lignites  any  Tame  Beaft  foood 
within  any  Lordfbip,  and  net  own*d  by  any 

Man  ;  if\  which  Cafe,  being  cried,  according  to  • 
Law,  in   the  Market  adjoining,  if  it  be  noc 
claimed  by  the  Owner  io  a  Yetr  and  a  Day,  tc 
it  tbe  Lord's  of  the  SoiL 

EVENINGS,  was  formerly  tbe  Delivery,  at 
Night  OT  Even,  of  a  ccttain  Portion  of  Grats  or  . 
Corn  to  a  Coftomary  Tenant,  who  performs  bit ' 
wonted  Service  of  Mowing  or  Reaping  for  bis 
!  nrd,  and  at  the  Enl  of  h.s  Day's  Work,  did  ufe 
to  receive  fuch  a  (juaiitity  of  GraU  or  Corn  to 
carry  Home  with  him,  as  a  Gratuity  or  Er,coo« 
ragenKot  for  bis  booodco  Setvicc.  kgnnti'kP^, 
rtdb.  Antia. 

EVICTION,  in  the  Civil  r.  3w,  is  a  Recove- 
ry of  the  Tuk  to  any  thing  fold  by  a  Stran- 
ger. 

EVOl  T 'TA .  See  io  Inttutt  and  Eveluu  FL 
gurcs,  in  l-'oL  I. 

EVOLUTION.  Tbe  Eqtublc  Evolution  of 
the  Pet ipbery  of  a  Circle,  or  any  other  CntTe»  * 
is  focb  a  gradoal  Ap^  roach  of  the  Circnmfereoce 
to  RetSitude,  as  that  all  hi  Parts  do  n'.cct  toge- 
ther, and  equally  evofve  or  unbend  ■  fo  that  tbe 
fame  Line  becomes  fuccefltvcly  a  Ids  Atk  of  *  ifr* 
cipron  ly  greater  Circle,  till  atUftihey  nmii»> 
CO  a  Itrait  Line. 

In  PhilaJ.Trnnf.  ti.  i6c.  f.  445.  you  have  a 
new  ,Smtdr4tnx  10  Ibe  Circle,  found  by  (bit 
Meant,  oelng  the  Cnrw  deferiked     iht  B^tutk 

Evolution  -f  in  I'erifhtry. 

EUSTACHIAN 'J«.ie.  Tbe  fame  with  the 
AfueduBm  Taliepli.    See  Tkh«  Buftachiana. 

EXACTICX  S:.'i:j'  ,  vv.-^  -.nv  Snrr  nf  TnxOC 

Itnpofition  tcjimcri  ,  p.itu  b>  ii.iv,lc  ana  tcudato- 
ry  Tenants. 

EXCEPTION,  in  the  Law,  is  a  Stop  or  Stay 
to  an  Aiftion ;  being  nfed  in  tbe  Ci?il  andOmi- 

inooLawboih  al  ke,  and  ift  both  divided  hum. 
Dilatory  and  i'eremftorj. 

EXCLUSIONS.  TheM^/W</£xc/N^ia 
a  Way  of  coming  at  the  Su'uiion  of  Problems 
(in  nunierital  Calai)  by  ptcvioufly  ejedting  or 
excluding  out  of  our  Confideraiion,  fuch  Imihn 
bera  at  ate  of  00  Ufe  in  lolving  tbe  Queftioo  s 
at}d  whereby  confcquently  tbeProcefs  may  be 
regularly  and  judicioully  abbreviated. 

An  Account  of  which  Method ,  Mr.  Fretdel* 
give*,  in  the  Otmagtt  dt  MMbemati^ut,  &c.  im 

EXHlBl  i ION,  was  anciently  an  Allowance 
for  M^  and  Drink,  fuch  as  the  Religious  Ap* 
pronriaiort  made  to  tbe  poor  depending  Vicar. 
AndtMt  Word  is  ftilt  retained  in  the  Colleges  of 
Ojf/ir  /     J  Cjmhridge,  in  nearly  the  lame  Scnfe. 

EX  OFFICIO.  By  a  Branch  of  a  Statute  o£ 
t  EJi^.  I.  Tbc Qtteen>  by  her  Lettert  Patents, 
miphr  authorifc  any  Perform  ^c.  to  adminifter 
an  Oath  Ex  Officio  j  whereby  ihe  fuppoied  Orf'co- 
der  wat  fcH'ced  to  coofcft,  accufe.  or  clear  bint, 
fclf  of  any  Criminal  Matter,  C>c.  But  this  firancb* 
relating  to  the  faid  Oatb,  is  repealed  by  St  At.  17 
Car.  i.«.ir. 

EXPL& 
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£XPL£TOaY  St^iet.  SecSffiice. 
EXPONENTIAL  Cw«*f,  are  focb  at  partake 

both  of  the  Naturf  of  A!^_el>ra!ck.ind  Tranfcendent 
ones.  They  partake  of  the  former,  becaufe  they 
canift  of  a  A'w'ir  Nomberof  Terms,  iho'  thole 
Terms  themfelves  arc  Jn.^-terminate  :  And  ibey 
are  in  fome  meafure  Ti anjccndental,hiccaali  ibey 
cannot  be  Algebraically  conftru<Jked. 

EXPONENTIAL  &imtUmt,  $xt  facb  asSir 
Ifaae  Ntwtm  calb  Gttmttncf  hrMimtlt  j  tbey  are 
fomri  lines  alfo  cali'd  Tranfcmdcntal. 

EXPONENTIAL  fluantitiei,  are  foch  wbofe 
Esponentt  are  indeterminate,  variable,  orf)owin{; 
Quantiti«  ;  and  the  Quantities  arc  of  fcvcrai 
Degrees  and  Orders.  When  the  Exponent  is  a 
fim^  indeterminate  Quannry,  'lis  callcd  M  Bx- 
^eniial  uf  the  firfi  or  loweft  Degree. 

When  the  Exponent  it  felf  is  an  Bxfmmtialol 
.  thefirft  Decree,  \hcn  ihr  Quantity  ia  M  Uxft- 
HMttM/  ot  the  Iccood  Degree,  (§c. 

Tins  ;^  is  an  BxponattUt  of  the  firi  Degree ; 
becnfie  the  Qjuamtfj  ii  zfim^  dowiogQoaD 

tiiy.  Bat  3^*  i>  an  EiponeiuialQiHuiiiiy  of  the 
lecoBd Degrees  bectofe  ^*  is  an  Exponcmial  of 

defifft  Degree.  Soalfo^^    ia  an  Expoacmial 

J 

of  tbe  Third  Degite  i  the  fixpoieot  /  bdag  odc 

of  the  fecond. 

See  D.heninitff$  Thymus de  frincipih  Calculi 
Exfonentialit :  And  Cr.:;\''s  C  r,rrf  tfiion  alfo  of  a 
Aliftake  io  it  ;  in  Phil,  iranj.  i\.  245.  p.  J74. 

Ha^es  Fluxions,  p.  306.  Where  are  Rules  to 
find  tbe  Fluxions  of  Lop*ritbmi  and  of  Povtn, 
when  tbe  Exponents  are  Flowing  Quantities.  As 
alfo  how  to  conftracft  BxptmmtUl  Canw«,  Md  to 
determine  tbcir  Taageou. 

EXPROMSSOK,  io  the  Civil  Uw,  ii  one 
that  difcharges  the  Btft  Debnr,  aod  tdkct  ibe 
finrden  tipon  bimfeif. 

EXTEND.  To  extend,  in  a  Legal  Senfe,  Sg- 
nifies  rhc  valuing  of  Lands  and  Tenctncots  of 
one  hound  bj  Statute,  ^c.  and  hath  forfeited 
biiBofld  ioniGli«andiflmmiUie,asihar,by 


the  yearly  Rent,  tbe  Oblifacor  m$j  in  time  be 
fiiUy  paid  bit  TMnt. 

EXTREMITIES  cf  the  Tigw,,  In  r.ur^ur^, 
are  the  Head.  Hands,  and  Feet ;  and  tbefe  Osoald 
be  drawn  witfa  more  Nicety  and  Exadtoeft,  or 
more  terminated  than  other  Pans;  and  muft 
help,  by  that  Means,  to  render  the  Aifiioo  mote 
cxpreflive. 

EYE.  Dr.  Hock»  in  his  Pefibumous  fVorks,  p.  1 
faiib.Thctthedifceiwinp  Power  of  the  Eye,  is  not 

cap.lblc  of  mjl'np  LMti::d;riri  of  Parts,  when 

they  are  fmaiicr  than  the  fmali  Pores  of  Wood  j 
wbicb  be  foond  by  tbit  Experiment :  By  a  com 

vcnicnt  Lens,   he  brought  the  Objed  fo  near 
the  Eye,  that  the  crolllng  of  tbe  Rays  in  the  Eye 
Was  about  the  middle  Space  between  tbe  viGble 
Side  of  tbe  Objcifl  and  the  Bottom  of  bis  Eye; 
from  whence  it  followed,  that  the  Pit^urc  of  the 
vifible  Part  of  the  Objcd  was  as  big  as  the  Thing 
repfefented  j  and  tbe  Eye  being  then  atmoft  bat 
eapable  of  feeing  or  diftinauifliing  tbofe  Foiet  i 
it  follows,  that  if  the  Caufc  of  that  Di(lin(3ion 
be  from  the  Ends  ot  the  Filaments  of  the  Optic 
Nerve,  as  Dcfatrttt  ingcnioufly  furpofes,  tbe 
Filaments  can't  be  fmalier  than  the  Microfcopi- 
cai  Pores  of  Wood  j  and  tbit  ihc  Eye  is  uncapi- 
ble  of  diflinguifliiogibe  Parts  of  any  Objedl  that 
are  fmalier  than  tbofe :  So  that  any  Ob|e(£t  being 
fo  hf  rcmov*d  from  the  Eye,  ai  loat  itt  PiAttre 
on  the  Retina  fhall  be  lefs  than  a  Mii  roj  i  pk  al 
Pore,  will  become  invifiblc  ;  ar  iealt  it  u  be  but 
of  a  dull  Radiation  ;  for  if  i  Hl  uf  a  bright  one, 
',1^  rheSiarsare)  the  whole  Filament  is  moved 
by  having  one  P.irc  of  it  puwcrfuUy  aifted  on  ; 
and  fo  we  have  a  Scnfation  of  tbeObjed  the 
fame  as  if  it  were  much  bigger.   And  tbta  fcema 
to  be  tbeReafon,  why  the  Stars  appear  to  oar  na- 
ke  t  Hye  many  thoufand  Times  bigger  than  they 
really  are,  and  even  as  big  a»  thro'  a  longTelel* 
cope.   And  ^.13,  be  faith,  that  if  by  the  Help 
of  Glnff-s,  :he  Eye  can  be  made  capable  of  col- 
letiting  a  much  greater  Quaniity  of  Rays  from  a 
Point,  and  make  ibem  meet  in  the  Retina,  'tis 
not  improbable,  butibai  a  mocb  greater  Number 
of  Bodies  may  be  dilcovcced  10  oe  i(4</>4;>;,wbicli 
alt  now  not  mppoM  10  be  fnch. 
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tj  By  Sratute  5  &  6  £.  6.  caf.  4.  'tis  <na<aed, 
That  wbotver  lhall  malicionfly  ftrikc  any 

Perfon  with  a  WL-ijinn  in  ^he  Church  or  Chiucii- 

Jttdt  or  draw  it  ib«re,  wUb  an  Intent  to  firike, 
Ihill  btfeone  of  bU  E«rs  vnotti  or  if  lie  Inve 

no  Ears,  fliall  be  burnt  nn  the  Cheek  with  an  F  j 
that  b:  may  be  known  tor  a  cgmmon  Fighter  or 
Fray-maker. 

FABKICK  Landt,  tse  t*od»  given  to  cbe  Re- 
bnilding.  Repair,  Of  Maintenance  of  CaihedraU, 
arni  nth'. r  Cilv rcbcs,  and  mcrHioncd  in  tbc  Atfl  of 
Oblivion,  12  Car.i.  c.  8.  Formerly  every  one  ai- 
moft  gave  by  bis  Will  fomeihing,  mofe  or  left, 
to  tbe  Fahrick  of  the  Cathedral,  or  bis  Parifti 
Cburcb,  and  tbefc  were  called  Pal/rick  Land/  j  and 
by  tbe  Saxons,  Ttmbtr  Landt. 

FACE  frotoiw'd^  in  Fonificarioo,  is  that  Pan 
fif  tbe  Line  Defence  Raxanr  wbicb  lies  between 
the  Angle  of  the  Shoulder  ard  the  Cunaid  ;  or 
'tis  tbe  Line  of  Defence  Razani  diinmulicd  by  the 
Length  of  a  Face. 

FACIA's,  in  Archltediure,  the  Wcrkmen 
call  ir,  (for  icftiouid  be  fpcli  FjJcix,)  arc  nothing 
but  broad  LiSi  or  Fillets,  and  are  commonly 
imdc  in  A'cbitrtvct,  and  in  tbe  Corners  of  Pe- 
deftals.  In  Brick  Buildings,  tbey  call  tbe  Jut* 
lings-out  of  tbe  Bricks  over  the  Windows  in  ali 
Stories  but  tbe  bigbefi,  by  ibis  Name  ;  tbcle  ate 
foawdines  plain,  and  fometimes  moalded ;  and 
this  mcJulding  is  only  a  Sctma  I{everfa,  or  an 

0  . . .  G. ..  at  the  Bottona,  and  above  ibis  are  two 

{>Iain  Coarfes  of  Bricks,  then  an  Aftragal,  and 
aft  of  All,  a  Budtiae  ;  which  tb«  Workmeo  call 
a  9iiUn0  and  a  Btbell. 

FACK,  in  a  Ship,  is  any  one  round  of  a  Ca- 
ble when  it  is  quoilcd  up  out  of  the  Way. 

FAGGOT,  in  Times  of  Popery  here  was  a 
Badge  worn  on  tbe  Sleeve  of  the  Upper  Garmen- 
of  fuch  Pctfons  as  had  recanted  and  abjured  what 
the  Powers  that  then  were,  did  call  Herefyj 
ivbicb  was  put  on  after  the  poor  Wretdm  had 
^rried  a  Faggot,  by  way  of  Penance, to  fome ap- 
pointed Place  <jf  .StjlL-miiity  .  And  fometiincs  they 
interpreted  the  leaving  oti  (bis  Badge  of  tbe  Fag- 
got to  be  a  Sign  of  Apoftacy, 

FALDAGE,  FaJdngium,  is  a  Privilege  wbicb 
antiently  feverat  Lords  relcrvcd  to  tbemfelves  of 
letting  up  Folds  for  Sheep  in  any  Fields  wilbin 
their  Manors,  the  better  to  manure  rbem ;  and 
tbit  not  only  with  ibeirowo,  boe  ifceirTeaann 
Sheep,  wbicb  tbey  called  SeElsSiUd^,  This  Fa  I 
dage  in  fome  Places  they  call  a  FbtdCo»fi,ot  Free- 
fold  $  and  in  fome  old  Charters  'tis  caUed  Ftld- 
fita,  a.  e.  Liktruj  Falde  or  Fatdagii. 

FALDFEY.  or  F4ldfte,  was  a  Cympoiition 
paid  fome  Cuttomary  Tenants  antiently,  thatibey 
might  have  Liberty  to  fold  their  Sbeep  apoo  dwir 
own  Ground: 

FARDHL  "f  !  ciK!^,  acccrt^Jng  to  fome  Wri- 
ters, is  tbe  4;h  Fare  ot  a  Y^rd  Land  ;  but  Nay 
in  his  Cemplete  Lawyer,  f.  57.  iaith,  two  Fardels 

01  Land  make  a  Nook,  and  foar  Nooka  a  Yard 
Latid. 

FARDING,  or  Farthing  of  Gold,  feems  to 
have  beea  a  Coin  uled  10  antieoc  Timea,  a»- 
taiidng  in  valoe  cbe  4ih  Part  of  a  Nob)e^  v/;^. 

Twenty. p'nrr  in  Silver  :  In  Weight,  the  6th 
Pan  of  an  Uuacc  of  iioid,  that  is,  of  five  1 


Shillings  in  Silver.   This  Word  is  nfed  0  H. 
r,  7,  and  there  appears  to  have  been  a  Coin  at 

v.  c'A  as  the  Noble  and  1  Lit  Kobk-. 

FARDINGw/m/,   ot  Farmdei  <^  Land,  was 
tbe  4tb  F^rt  of  an  Acte 

FAST-Ci;«»/»7.  A  Term       by  tbeTto-Mi» 

ncrs,  and  fjgnifies  tbe  fame  with  SLet/ ^  which 
fee. 

FASTING  Men,  Uemmes  Ubentet.  An  old 
Term  wbicb  fome  will  have  to  fignify  Men  of 
Repute  and  Subftance  .  But  'tis  more  f  ruh^ble, 
that  by  it  was  meant  rather  Pledges,  Sureties,  or 
fiondunen  ;  which,  according  to  the  ftUMs 
Cafiom,  wrre  h[\  bound  to  aafwct  for  OM  ano- 

tbers  pcaicibie  Behaviour. 

FAUSBRAYE.   See  Jlr«;e. 

FfiATHEa  B^d^  is  a  Term  nfed  by  Work- 
men for  fncb  Boards  as  are  tbidcer  00  ooe  Edge 

or  Side  than  on  the  other. 

FELLOWS,  in  FortiScation,  are  Pieces  o£ 
Wood,  each  of  wbicb  form  an  Arch  of  a  CiixJe; 
and  thpfe,  joined  all  togeiht  r  by  Casedgcs,  make 
an  entire  Circle ;  and  tbefc,  witb  1  i  Sfokes,  make 
the  Wheel  of  a  Gan  Carriage.  Their  Thicknefs' 
is  ufually  tbe  Diameter  of  tbe  Bali  of  the  Gon 
(hey  icrve  for,  and  tbdr  Breadth  IbinMMtf^ 
more. 

FEODARY,  Feodatariout,  was  formerly  tbe 
Title  for  tbe  SenrfchaioT  Prime  Steward,  who  re. 
ceived  jlid),  Herriotj,  Sec  and  Suk 

Cuilomary  Fees  due  to  any  Lord. 

FIBRES.  There  are  other  Divifions  and  Di- 
fiindiona  oiFibrei^  befidcs  thof e  two  menpooed 
in  V^,  I  For,  accotdmg  to  faoie  Authon,  there 
are  in  in  Animal  Body,  Carncui,  Membrarmts^ 
Caritiitgtnous^'Iendineus,  Ojjectts,  and  hkrveus  Fi- 
bres, according  to  the  Matter  of  wbicb  tbey  con- 
fift.  The  Ca'ticu)  Fibres,  of  which  the  F.'rlh  is 
compofed,  .Tre  vafcular  and  hollow,  being  luU 
of  Jiitlc  Cells :  7  hey  are  called  Fibrxmottce},  be- 
t^ufe  tbey  arc  the  clucf  Organs  of  MnlcnJar  Mo- 
rion. 

There  is  a  DiScrc  ncc  alfo  among  Tihres,  as  to 
ibcir  Situation  and  Coorie.  For  (bofe  tfaat  run 
Icngihwife  in  Right  Lines,  are  called  f/r4// Fi- 
bret  :  Thofc  that  run  about  fome  P::rr,  rhofe 
do  that  form  Sfhintcr  Mujcui,  arc  call  d  Circular. 
Thole  Fibres  which  crols  Strait  met  at  Right  An. 
glcsare  called  Tua^verf*  \  but  tbofe  wbicb  inier- 
led  them  at  any  other  Angles,  obHque 

FIDE  JuJ/or,  in  the  Civil  I  aw,  it  the  fame 
wiib  B^tpTcmtJJor,  Adfrcmijjir,  UpotifiT,  Fradet^ 
and  Vadei  ^  That  is,  a  Surety,  or  one  tlut  obligea 
himfelf  in  the  fameContrad  with  a  Principal, 
for  the  greater  Security  of  the  Creditor  or  StifuUtor, 

FIELD-Cl  ;  ;;jr/,  are  fmall  Flags  about  a  Foot  . 
and  half  Square,  which  ate  carried  aloog  wttb 
the  QaaitcMiiaBeKScneral,  for  flaadcinf  oat 
rhe  Ground  for  the  (efcral  Sqpadroos  aDdfiana- 
lionsof  an  Army. 

YK.'LD'Fieet),  are  fmall  Cannon  wbicb  are 
nfually  carried  along  with  an  Army  in  the  Field  - 
fuch  as  3  Pounders,  Minions,  Sakcrs,  6  Poun- 
ders, Demi-Culvcrins,  and  12  Pounders;  and 
tbefe  being  toallaod  light,  arc  eafily  carried. 

FIBLOi^r^^.  isaStaffearriedbytbeGonnen; 
'tis  about  the  Length  of  an  Halbcrt,  with  a  Spccr 
at  tbe  End,  whicf^  oo  each  Side,  haih  Ears  , 
1  ftnwd 
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fcrew'doorilwtbeOidcofaMiicb-Iock;  and  in 

ttefe,  the  Gnnners  fcrew  in  Lighted  Marches  when 
ihey  are  on  Cooiound.  And  (bis  is  cali'd  Arm- 
ing tbc  field-Sttfft. 

FIFE  R^ils,  in  a  Ship  arc  thofc  that  arc  plac'd 
on  fiaoifiers  on  each  Side  ot  the  Top  of  tbc  Poop, 
•ftd  lb  along  with  Hances  or  Falls  tbey  reach 
down  to  the  Qvancr-Deck/  aod  (O  the  Suit  of 
(be  Gangwsy. 

,  FIGURE  The  Redhnglc  under  any  Diaroe. 
ccr  and  iu  proper  Parameter,  i*.  in  the  £lliplis 
•nd  Hfperbola,  called  the  Ftgoie  of  cbac  Oianw 

fer.    De  U  Hire,  Lat.  Cm.  ;>  47,  1^ 

FINERY,  is  the  Name  of  one  ot  the  Fires  in 
Forges  in  an  Iron-work.  See  Iron.  At  the 
Fifirry,  hy  the  Working  of  ibeHaiDmer,  they 
bring  the  iron  into  -wbtt  tbey  call  JMpMWttnd 
Ancmies, 

FIfUS.  See  t^**  There  is  an  Accooot  of  (be 
Generadoa  of  Fire,  by  Mr.  Mi/fo4«eAr,  in  the 

Fr.  Memoirs  for  tbc  Year  1699,  which  is  inge- 
nioas  eoough  ;  but  ic  items  10  depend  emirely  on 
■be  Hypothefit  of  DrfcArtti.  In  the  fame  Book, 
Mr.  Ammtms  fliews  a  Method  of  making  the 
Force  of  Fire  lupply  (hat  ot  Men  or  Horles  in 
Bngines,  f.iii- 

PIRE-Mi>/?«r,  io  our  Train  of  Artillery,  is  an 
Officer  that  gives  the  DircAiona  and  tbePropor- 
ri(  ns  of  the  Ingredients  for  all  the  Cotrpr  fuicns 
of  Fire-Workl»  whether  for  iicrvice  in  War,  or 
for  RejeyciiiRtMtd  Rccmtions.  His  Orders  are 
^ivcn  to  the  Fire- Workers  aOd  Boiiibir<ken,  who 
are  obhgrd  to  exectite  cbeuk 

fiKh  I'VjrkcTs,  arc  foboidiiiate  Officers  to  the 
Ftrc-Ma(i;crs,buctbey  comniand  tbeBombordeers  r 
Tbey  receive  the  Orders  from  the  FtrewMifter s, 
and  fee  that  the  Bombardccn-  px'  luh.  rhc;n. 

FIRME,  the  faooe  with  a  Farm,  or  Land  aod 
Tenemeiits  bhcd  ai  t  ccnaio  Rate.  Bat  ii  an* 
t  ntly  fignificd  the  B^ception  and  Entcrfatnmmt 
of  (be  King,  or  any  other  Lord  and  bis  Retinue ; 
aod  frequently  in  ibe  Doootfday  Book,  •  COn- 
ditinn  nt  TemiTC  ^is p'o  firma^r  mum  dtfm,  or 
pro  firm  J  per  unum  noctcm  .-  And  io,  bccaulc  in  the 
Saxon,  and  part  of  the  Norman,  Tirties.tbe  Rentot 
Lands  was  paid  in  Provtfioos,  Firma  fijgoi&ed  the 
Profits  and  Rent  of  an  Eftacc:  Bat  Hmrj  It  tor 
better  Convenience,  TilicrJ  this  Cuftom  into  an 
Equivalent  of  Money  ■  which  Pecuniary  Rent 
was  ftill  call'd  Krm*  Hfj^is. 

flRST'Fruits,  PrimirtJ*  arc  the  Profits  of 
every  Benefice  for  one  Year,  given  before  the  Re- 
formation to  the  Pope  ;  but  by  2  6  H.  VIII.  c.  9. 
tranflated  to  ibe Crown:  And  bytbatAiS,  be 
which  enters  on  any  Spiritual  Living  before  be 
pays  or  compoands  for  it,  on  Convidion,  for. 
tau  tbc  doable  Value  thereof.  Every  Clerk 
therefore,  before  hit  Indu^ftioh,  (or  foon  after,) 
f^.ou]d  go  himfclf  with  one  Friend  of  the  City 
of  London,  Inns  of  Coorti,  or  Paru  adjaceiK,  or 
.  lead  two  lucb  Friends  for  him.  to  the  FirftFtnitt 
Office,  ard  rherc  enter  into  Bond  ro  pay  the 
Fiitt  Fruits  ot  his  Benefice  within  two  Years 
nest  enfuiog.at  four  equal  Half-yearly  Payments 
Only  one  Tenth  of  the  whole  Yearly  Stiin  men. 
tion*d  in  the  Queen's  Books  tt>  be  deduced  ;  be^ 
caufe  that  mult  be  paid  Ly  Wx'J  h'j  fi:[\  Year 
Formerly  foiu  Bonds  were  given  for  ibe  four  fe- 
deral Paynena ;  but  by  karate  %  end  j  of  Het 
prefeniMajcf^v  bur  ort  Pq-l'  cnlyis  appointed  to 
be  f  tveo ;  and  the  Rates  of  all  Benefices, accord- 
iof  foilKQneeii*efiooki,  aradcdfttcd  vailiO' 
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rtble.  Tbe  Socceflbr  is  chargeable  with  Arrears 

of  Tenths  cue  from  his  Prcdeccflbr  ;  and  confe* 
queotly,  by  ^^  H.  VUI.  c  8.  is  impcwer'd  to 
difirain  bis  Predeceflbr'sGciodt,  being  apon  tba 
Bincfirc,  -trd  harh  likewife  a  good  Aoioii  ac 
Law,  againit  him,  or  bis  Executors. 

flSil'Block,  in  a  Ship,  is  tbe  Block  which  is 
hung  in  a  Notch  at  the  End  of  the  David,  and 
ferves  to  hawlc  pp  ths  Fluke  of  the  Anchor  10  ibc 
Ship's  flow. 

FISHES.  Jt.Wr/«/iHidiaiogailbesFilhes,  from 
the  Fltces  where  tbey  are  frond,  into  Sea  Fi/h, 

f{!vtr  Fi/h,  and  Lakf  or  PcnJ  I'ifh  ;  and  of  thefe 
he  makes  fome  other  Subdivi/ions.  But  Mr.  yViL 
lougbby  faith  rightly.  That  Fipses  are  much  bet- 
ter divider!  hy  Ar!jlot!e  into  thefe  three  Kiodf, 
Cetaceouf,  Carti'tiginttn,  and  Spinouf, 

The  Cetacem  Kind  (which  are  fometimes 
therefore  call'd  the  B:!U  Marin.t)  have  LoaM  aod 
BrearblikeQtiadriipcds,  they  copulate  alio  fika  ■ 
t:i  tn,   roncc  vc  .nnd  bring  forth  their  YottOg 
aUve,  whom  tbey  fuckle  with  their  Milk. 

The  Cmrttlagintai  Sorr,  are  prodnc^d  from  large 
Eggs  like  Bird;,  which  are esclnded  {he  Womb 
alio  like  thole  of  Birds. 

The  Spincui  Kind,  arc  alio  Ovipareut,  bot  thcit 
Eggs  are  fmaller,  and  tbey  have  Spin*  op  and 
down  in  their  Flefh  to  firengtben  it. 

But  he  think*  it  would  be  yet  more  proper  to 
divide  Fiihcs  into  the  Ceiaeem  Kind,  or  focb  as 
h'eatb  with  Lirngty  and  into  fudb  as  breath  xtitb 
Gills.  And  then,  to  fubdivide  thofe  that  breath 
pithGi^iif,  aot  inio  Car nlagi»oui  and  Spinout,  but 
into  Vivipirous  and  Oviparous. 

The  Vivi parent  Kjnd,  that  breath  vtithGiUi,  be 
fubdiv  iiies  iniu  Lon;.  (uch  as  the  G^y;/,  and  C4* 
net  or  Sharks,  and  Dg.FiJh  :  And  tbe  Broasl 
fnch  as  tbc  P^auet,  Hfjx,  Squatin^t^  &c. 
all  wbofe  Snbdivifioni  he  gives  in  bis  Chapter  of 
Cartilaginous  Fif^n  in  general. 

The  OvifarouJ  that  breasb  mih  Giiis,  are 
tbe  mofl  naaierow  ;  and  thefe  be  fubdivides  irw 
to  fuch  2S  are  \^  hnr  wr  ufually  call  F/if  Fip' ; 
and  Inch  as  Iwuii  wirli  heir  Backs  uptight,  or  at 
Right  Angles  toth  Hoi  zon. 

The  Plain  or  Flat  Fijh  Kjnd,  called  ufoally 
Pbni  Spinofs,  ite  citbtr  ^adrati,  at  the  l^mbi 
and  P-iJjftei  ;  ot  i.on^iiij'iriiii  ,  as  tbe  Scie.c. 

Such  as  fitim  with  their  Backj  ereii  j  arc  either 
Long  and  SunvtA,  and  wiiUiu  ScsJet,  as  the  Bet 
KJnd  ;  or  Shorter  and  lels  Sm'.cth  .  And  thefe 
have  cither  but  one  Pair  of  tins  at  their  Gills, 
which  are  call'd  Orbes  and  Congeneres ;  or  e\(e  ano- 
ther Pair  of  Fins  alfo  on  their  Bellies.  And  ihis 
latter  Kind  he  divides  into  two  others  ;  i.  Soch 
as  have  no  Prickly  Fim  on  their  B  ick^i,  but  Soft  and 
Fhxitt  oMCf.  >.  Sgch  as  have  PrickJ;  Fins  upon 
thrir  B0d(t. 

Thofe  Fifhes  which  have  only  Soft  and  Flexile 
Fins  on  their  Backs,  may  be  divided  into  luch  as 
have  TAr*e,  Tiw,  or  but  One  fwgle  Fin  there.  No 
Pifh  but  the  Afeili  have  Ihrtc  V\n\  on  their  Backs. 

Fillies  with  Twu  Fins  on  their  Backs,  arc  either 
the  Truttaceeus  or  Trotit  Kjni^  Of  the  Q^tmtw, 
or  Loch  or  Gudgeon  Kind. 

Fifhes  with  but  one  {oft  Back.  Fin,  are  of  three 
Sorts;  the  firftKind  have  one  long  continued  Fin 
from  Head  to  Tail,  as  the  Hiffarut  ot  %«rfe//- 
ria/.aec  the  lecaod  have  this  Fm.  but  (hurt,  and 
placed  juft  in  tbe  Middle  of  their  Back  ;  .^nd  ibefc 
are  either  Marine,  as  ibe  Hentng  Kjnd ;  or  F  ttvia- 
tile,  as  thofe  we  ^^iMbtt'mmliti  Fifiits  \  fuch  as 
C«r/,T«iwl»,^  Such 


Digitized  by  Google 


Saeb  Fiftic*  ai  have  Prickly  Fm$  M  dwir  Badrt,*! 
$Me  of  two  Kinds : 

I.  Sach  a<  have  Iwo  trick/;  fins  on  thtir  Back}  j 
md  in  Ttefe  The  Antetior  HfSi  ef  ihrir  Piw  tie 

ghwys  prickly :  Or,  ,  u 

Such  as  have  but  one  pnckly  rin  tbcie. 

Mr.  msouxhh  gives  m  thU  Cttalogoe  of  oar 

EHglifh  Fi(hef. 

t.  Of  (be  Lmg  CsrtilMitmt  l^d  uctix 
t.  CmU  Curebtritt,  or  LMtnis,  theJfWit 

4.  Gj/shj  Glaucut  ^ontUletii,  the  B'ae  SW^. 

3,  C«i«i  Gdeui  E^Htkittii  I  called  a  To/e  io 
CarmMJL 

4.  Gd/M/  acanthiat  five  SfUU»,  ihc  /TM^fri 

Dig  or  Hound  Fifh. 

}.  G4/rai  /r/i  Aiiiy}«/4  /jwV,  the  fmmh  txtm- 

frkkftd  Hound  Fifli. 

6.  Catuhts  major,  vu!^. 

Hpugh  Hound  j  in  Comrvat,  the  Bounct. 

7.  Can^  mtur^  the  leffer  Hauad  Sijh  or  Mor^ 

S.  Of  the  PUim  CtrtiUginout  KJnd ;  are  the 
I.  i^fievu  imdsikta,  the  Skit**  or  j;I«r«> 
3.  t(4tja  CItvMtt,  the  T&srnlwrit* 

3.  /ry/iirr;<  Ncftrdt,  the  fVhite-horfe. 

4.  Sqiutinu,  the         or  Mmkr^'Jh, 

5.  J(«i«  P^MtriXt,  the  T(Mi  Ayir  or  Sm^DiwI. 

3.  Of  the  p/^n?  Spinous  J^lnd  ;  are  the 

I.  ^tmbui  Maximtu  jtffere  S^uuamofuSt  the 
Ttir^  or  Ih-rrr. 

a.  1{h:mhus  mn  accukaim  fjtumm^i  io  CflW' 

B>«i^  cali'd  the  Lup.alfte. 
§.  P4//er  Betonii,  ihc  P/^Cf. 
4.  Pajfer  Afperjhe  S^UMOiofui,  the  Dj^. 
3.  Ptf/T""  Fftviiititi  five  Amphibiw,  the  F/ewn 

Jfr,  F/w^f,  or  Butt. 

6.  Hipf<^loJjfitt%^gndektii,  (be  HcIj'BiUt  ^  aii\ 
IB  the  MStrtithe  TbrAvA 

7.  Bti/bjfur  or  Sa/m,  the  So/r. 
4«  Of  the  £W  Isimd  ;  we  have, 

Limpettm  major,  the  Lamfrey,  or  L^mfrey 
Re!. 

%.  Lamfetra  parva  and  FiuvlatUis,  the  Lamfern. 

3.  JlKguiia,  the  Common  Eel. 

4.  Ce«^*r,  the  Cwtger  or  Sfj  £f /, 

5.  Ammodjtej  Gefneri ,  the  Sand  Etl  or  Launce, 

6.  Gimnettut  Comubitnfii,  the  Bwr/er  f»yib. 

7.  MifAtU^  vtUrgrm  Rondel,  the       i.MCi&  or 
mlftU-fifh. 

8.  MuJJela  FluviatUis,  the  Eel  Pout,  ovTurbou, 

9.  JL«;>tf^  M-trlnuj,  I  he  ^J'oj/'  f'/y^j,  or  Sm  W*^^. 

10.  Alauda  non  cri/ijta,  the  Sru  L4ri^  jdUod  io 
Cemvsi  liulgfanoc  and  Bulcard. 

II.  Chrijiata,  the  Crefted  5m  L4rit- 

11.  Liparts  HpnJeletii. 

1).  6«k»  FJmuatiUj,  the  Sui'btsd,  or  14iMer*' 


14.  Scorfana  BeScnil  Simihs,  the  D:i:v''.Potu 
tfog  i  the  Cortu/b  Boy*  call  U  Father- La/her. 

J.  Of  the  Kind  of  FiOwt  iMMMPf  «ir  &i^P<«r  of 

Pw  J  we  hare, 

1'.  Aio/tf  Sahiani,  the  S«M  P«yfe. 

».  -(fca/  Arijioieli,  Sft^i  mmj». 

3.  ^c«i  Ariftottlis  congener,  the  5"? j  y^^^^-r. 

4.  Xi>i/.«,      G/4<i«j  ibc  Swor^  f/^. 
6.  Of  tbeiM«5^iiuwi  /C'W'/of  Fifhet,  with  3  «»• 

fricklffoft  Pint  on  tbcir  Backi ;  wc  have, 

1.  AfeSut  vulgaris  major,  the  Cod'fijh,  or  Kalinz. 

2.  The  Halting  Pellack, 

3*  4r'AM  Nixo',  rbe  C«/^,  or  tf^ntUH  M^K 


4.  ^/effu/  Lucut,  the  Ii^  or  £/<n</f, 

5.  Afinut  AntiquoTum  (TuroJ  the  HsOl^ 

6.  AjeiuimoSit  major,  the  fnitii^, 

,  Of  the  MR  S^tum  Kjnd,  with  only  %fif$  Biu 
on  tbeir  Backs ;  are  found  with  Ofi 

I.  Meriueim,  the  //a^r. 
1.  W/^Aif  /o»;;u/,  (he  tin;. 

3.  Tbynnus,  Iccl^brmmri  theTim)9»oc5/«w/h 

Mackxel.  • 

4.  Scomber,  che  hUck.'el. 

5.  ThymaBui,  the  Gmgling,  or  Vmhrr. 

6.  Aibula  Salnumi  Similis,  the  Guinnard. 

7.  ^/^«/4  Hartngi  formis,  lhe  ^e^X^. 

8.  S«/in«,  the  Satmtm. 

9.  S^lmttm,  the  Sumlett,  or  BrMfin, 
I  o.  Sa/wjo  Grifeut,  the  G»'47. 

1 1 .  Trutia  Salmonata,  the  Salmon  'JTreut. 

11.  Trma  Laeuftru,  iht  Saof,  Ot  BuU  Tirotitl'  ' 

13.  Trulta  Fluviatilii  duum generum,  lhe  Trout. 

1 4.  Um^M  M/wr  Gf/»,  the  /(f  li  C/'rfrr,  or  Wr//fe 
Torgocb. 

1 5.  C4rp/o  Z.4cui  Benaci,  ihtGuiU ox  Giuit Chgrr* 

1 6.  Eferlanui  feu  Viol*,  the  StMr/r. 

17.  Gff/i«i  N/gcr,  lhe  /(w^  F»y?;  or  5(r4  Gudgeemi 

1 8.  Lumptti  Anglorum,  the  i.s»ift  or  5r4  Ov/. 

1 9  CatupbraHmt  fidmfeldU^  Id  die  If^  of  j&ig* 
/4nJ,  a  />c^. 

8.  Of  the  nm  Spinous  Kjnd,  with  ooly  i  oa 
the  Back  ;  we  have, 

I,  Hatengut,  (he  Herring. 

%,  Barengus  minor,  the  PilA4r4,  oSkd  iUb 

Cd/c/j//. 

3.  Encrajftcboltu,  the  Aneherif, 

4.  /</>s^j&irCi!«^tf,cheSiu(iorlilbcberofIIef- 
rings, 

3.  Sardina,  the  5^4/  or  Sparling  ;  which  U 
nochlng  elfe  but  the  For/ai  of  a  Herring. 

6.  Acui  yulgtrii,  thsGtrrmFi/h,  or  Hetnt'fifitl 

7.  S«iin>f  CM  f mrjrwfii. 

8.  Luciui,  the  pii^tf  or  pMU(rr4 

9.  Cyprinus,  the  C4r^. 

1  o.  Cy^rinui  Latus ,  the  Brtm,  Or  ShNM. 

I I .  Tine4,  the  TmcZi. 

II.  Orfu$  Gtrmanenim,  iLc  l^udd,  Ocrvs,  of 
hierfling. 

1 3.  C4^m,  feu  Cefbtiut,  the  Cj&iti  or  Cbtvim 

14.  Barbut,  the  j|«rM. 

15.  Lfucifus,  the  Dace  or  Dare. 

16.  Hutiittsjsu  l{ubeilas,  xhc  i{oach. 

17.  Aliurtiui,  ihifiBleak^  or  B/py. 

18.  Gobiut  Fluviatilit,  the  Guil^ecn. 

19.  Bobitei  Fiumatilii  barbatuia,  the  Locbe. 
2c.  Tir/d/,  ^8  FAMcMWtf         the  Pi»4  or 

Minmto. 

The  laft  Twelve  of  thcfc  arc  called  by  ui  ( Alrf/4- 
eoftomi)  Leatber-moutbed  Fi/het ;  becaufc  they 
have  ao  Teeth  in  their  Jaws,  hitt  only  deep 
dtiwii  io  tbeir  Mouths. 

9.  Of  the  Spinctn  i^ind  with  i  Hu  00  tbeir  fiack^ 
of.  which  the  Foicmoftii  MUeott  ^  weh»v^ 

I.  Luptis,  the  Bajfe. 
%.  Mugil,  the  Mmttt. 

3.  Gurcauhi  Pifcis,  the  Gray  Gurnard.  ' 

4.  Hirundo  AiiC^andi,  xht  Tub-Ft/h. 
Cuculut  AUinmmdi,  iht  HfdGtnuurd,  or 

i{ptcbet. 

6.  Lyra  prior  Hpndel,  the  Piper. 

7.  Mulluj  major,  the  Sur-Mutlet. 

8.  X>r«c«,  yiiw  Artamu  eUmi,  the  %Vrr. 

9.  Frtelmnu,  the  laiA 

10.  Pfrca  FluviatUis,  the  Perch, 

I I.  f4^ff  Pa/fiJ,  the  Z)«rj«.  10.  Of 
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I'o.  dfibe  AaiUdtS^nd^  with  only  one  Fin  on 
the  Back,  wliike  Jt«&*  tn.fone  ;rieUy.  a«i 
fomefofci  iMbafe. 

1.  Jimtit,  xbtGUhiud.acGib'pti' 

2.  PJ^rw,  rh(?  Bretm. 

3.  Twr<^«^        ihe  0/i ^fi/*  or  rTrf/i. 

4.  Ffrcj  Fluviatiltt  minartfeu  duratu,  the  Ku/f- 
t.  pi/cw  Aeultsnu  va^ms,  feu  t^&'^H'.  ^' 

htttt,  the  Common  PriOtfff^  «  ^W" 
ling,  or  Binfl'ickje.  •  , ,  r,  1 

6.  PifcH  aeuiettm  minor,  the  lefler  Pncklfoacli 

II.  Of  the  CitMtm  Kh^  we  account  only,  , 

1,  B.x!.t>ia  Britdtmica  Anttqaarum  ;  which  now 
leems  10  be  gone  from  our  Seas,  and  we 
fcarce  know  what  kind  of  Fi(h  ic  was. 

1.  Salcn.t  vut^.  R'^ndcl^  the  fVbale^  which 


u 

fomcnmcs  found  ttrandcd  on  our  Coafts  ;  or 
rambles  ap  oar  Rivers. 
'  3.  Dtlphinus  Amti^mnim,  the  Dtiphin^  very 

rarely,  but  iboMCunc*  w«i  Ikw. 
'  4.  PhocM4,  the  P«r^,  olfd  liy  SdluK/M, 
the  Ntrtbem  Dalfbin. 

FITS  HejUaioH  of  the  Rays  of  Lif-bc ; 

Sir  Ifanc  Newton,  in  his  Optkkj,  calls  the  Dif- 
poficion  of  the  Rays  to  be  nfie&xA  at  any  Time  j 
Stnd  their  Difpodtion  to  be  tranfmiaed,  he  calls, 

FITS  of  etfy  Tranfmi/^oH  :  And  the  Space  it 
tuafles  between  every  Return  and  the  next  Re- 
turn, be  calls  the  Interval  tf  U$  Fitj.  Oft.  Book  II. 
f.  3.   See  Ligbt. 

FIXED  Si'tn.  The  Pnccnotrena's  that  have 
been  oferv'd  by  Aftrooomcrs  abuui  ihs:  Fix'd  Stars 
Mc  ibefe : 

I.  That  tbcy  all,  toE^cthcr  alio  with  the  Planets, 
or  Ertattck  Stars,  and  all  the  Cclcftial  Bodies,  do 
apjpear  every  Day  to  rife  and  fct ;  and  to  move 
«vuli  a  Circular  Motkn  fron  £«ft  to  Wefk  i  the 
PlaiiM  alfo  of  tbefe  Diimnl  Oicnlar  lUyola- 
tions  being  at  Right  Angles  to  the  E«nh*«  Axis, 
or  Parallel  to  the  Equator.  • 

All  which  is  fairly  and  eaBIy  accounted  for, 
by  fiippofinn  our  Earth  to  revolve  round  its  own 
Axis  in  24  Hours,  from  Weft  to  Eait.  But  the 
Eye  of  the  Spcdttxor  moving  together  with  the 
Earth,  that  fluft  appeaf  to  htm  imniovable ;  as 
a  Ship  doth  10  thjOle  ihar  are  in  it,  till  by  Ob- 
fervation  and  Judgment  they  come  to  find  it 
•tberwife. 

Prowhimur  Periu,  Celi^ue  4C  Ajlr*  recedunt. 

».  It  bath  been  obferv'd  of  the  Fiac'd  Stars,  that 
befidet  the  former  apparent  Morton  roond  the 

Earth  in  24  Hours,  ihcy  alfd  fcctn  to  have  an. 
Other  which  is  quite  contrary  to  that;  for  they 
appear  to  change  their  Longitude,  or  Dtftabce 
from  the  Beginning  of  Aries,  forward  according 
to  the  Order  of  the  Signs,  or  to  n^ove  in  Conje- 
fwnisjtf  by  a  flow  Motion  of  about  a  Degree  in 
70  Yean.  So  that  thole  Stars  which  in  Hi f par- 
thus,  nay  even  in  Ptolemfi  Time,  we're  in  Aries, 
are  now  found  to  be  in  Tmm  s  and  lb  on  all 
foood  tbe  Zodiack. 

At  to  which,  we  maft  eonfider  that  the  Tmai^ 
nus  .t  quo,  or  Point  from  whcrcc  this  flow  Mo- 
tion is  propagated,  being  the  Vernal  Equinodlial 
Point,  or  the  Eaftern  Interfe&ion  of  the  Equino- 
<^ial  and  Ecliptick  ;  till  it  ran  be  !cTerm;n'd  whe- 
ther this  Poini  be  hx'd  or  moveable,  11  catmot  be 

voLa 


kaown  whether  the  Stars  move  frotn  that,  or  that 
Point  from  them  :  And  indeed  the  latter  is  mach 
more  probable,  when  we  coatpue  with  ifaii 
what  certainly  happens  in 'other  Inftaneet  In  the 
Heavens.  For  '[is  we!!  kno'.vn  now,  that  the 
Nodes  of  tbe  Orbits  of  tbe  lecondary  tiancts,  or 
tbe  Points  of  their  Intcrfcdion  with  tbe  Eclip- 
tick, (^o  l!]ifr  2nd  change,  and  go  a  little  back- 
ward, or  move  tn  ^ihn^identia  ;  as  is  very  evident 
in  the  Kodes  of  the  Lunar  Orbit:  Why  may  it 
not  be  fo  then  with  tbe  Nodes  of  tbe  Earth's 
Orbit  ?  Tbe  Prjeceffien  therefore  of  the  Terreftrial 
Equitv-jxcs  may  fervt:  to  acnmnt  fijr  this  Motion 
of  the  Fix'd  Stars,  fince  the  Qjaaotity  will  be 
fonnd  (he  fame  iii  both.  Vor  ftom  theNntfsNMK 
Principle?,  it  nri>ears,  the  Tccteftrial  nMt 
ihoulii  gu  backward,  after  the  Rate  of  about 
50  Seconds  every  Year ;  and  jnft  fi>  much  the 
Fix'd  Stars  bave  been  obisnr'd  10  nofe  forward 
cvcty  Year. 

3.  It  hath  never  been  obTervM,  that  the  Fix*d 
Stan  have  changed  ^ir  Latitude,  thgofh,  as  be. 
(ore,  tbey  annually  do  their  Lottgitade. 


Which  is  a  J ifHcult  Thing  to  accqur  t  for  wlib- 
out  the  New  Aftronomy.  For  allowing  the  for- 
mer Motion  of  the  Fix'd  Stars,  how  can  they  all, 
^nd  always,  keep  the  fame  Diftance  from  the 
Eciiptick  i  'Tts  trae,  the  Celcftial  Orbits  are  all 
fonnd  to  be  in  immovable  Plains,  but  tbofe 
Plains  are  different,  and  do  imerfed:  each  other 
with  different  Angles ;  nor  is  there  any  two  of  the 
Primary  Planets,  whofe  Orbits  arc  in  the  faDtie 
Plain.  If  therefore  thele  Sura  had  anv  jTnch  Mo. 
tion,  at  ifaar  feeming  one  of  Longitnae^  'tis  very 
likely  that  their  Orbirs  would  be  polited  with 
refpedl  to  fome  one  great  and  peculiar  Plain, 
ana  which  Hiould  be  inclin'd  in  a  peculiar  Man* 
ner  to  the  Plains  of  the  other  Orbits,  fo  as  that 
their  Orbits  would  itucrtetft  the  Ecliptick,  and 
the  Orbits  of  the  Planets;  bnt  lince  there  is  no 
fucb  Tbiog  obferv'd,  'tis  likely,  that  Motion  of 
I.ongitade  belongs  riot  to  the  Stars,  bar  to  the 
jV  /li  of  the  Earth's  Orbit,  as  has  before  been 
Ihewn.     But  allowing  that   Recelilon  of  the 
Eartb'%  Nsdrr,  'tis  evident  why  the  Stars  ihoidd 
have  (or  appear  to  have'' -1  Amotion  in  l  ongitude, 
but  none  in  Latitude  }  becaule  that  Receflioa  of 
tbe  Terreftrial  Nodes    happens  wubOBt  any 
Change  of  the  Earth's  Annual  Motion  as  to  the 
Plain  of  the  Ecliptick  ;   for  if  tbe  Stars  them- 
fclves  are  immovable,  and  the  Earth's  Orbit  (or 
the  Ecliptick)  be  always  an  iouDovable  Plain, 
there  e<n  be  no  fiicb  Thing  as  any  Change  in  the 
Latitude  of  the  Stars. 

4.  The  Diameters  of  the  Fix'd  Stars  arc  very 
fmall,  fearcely  fenGble  even  in  tbe  largeft  1  Ic- 
fcopcj,  feen  tbrongb  which,  they  appear  but  like 
Lucid  Points,  and  without  any  of  choie  adfciti- 
tious  Rays  which  ftrike  tbe  naked  Eye. 

J.  The  Fix'd  8^rt  bave  00  Diurnal  Parallax, 
but,  as  hath  latdy  been  dUeover'd  by  Dr.  Heo^ 
and  Mr.  F!atr.j}ead,a  fmiU  Annml.one  ;  and  COn* 
fequently  their  Diftance  mufi  be  immenfely  great. 
In  order  to  gtiefs  at  which,  Mr.  Hugens  fuppofes 
the  Dog.Star,  Sjrius^  to  be  about  tbe  fiigneCs  of 
our  Sun  ;  and  then  confiders  how  remote  our 
Son  mnft  be  placed,  before  bis  Diameter  would  ap- 

Kear  as  tinle  as  that  of  Sjrim :  And  on  the  whole, 
c  concludes,  that  Sjrim  and  the  neareft  Fix'd 
Srars,  cannot  be  lefs  diftani  than  150000000000 
of  oar  AUles  from  the  JBarth,  which  is  &7000 
liom  «s  lur  off  M  onr  Son' is  ftiMB  01. 

Gg  And 
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*  Ami  by  that  Aoniul  Parallax  which  hath  been 
oaod  to  belong  to  ibe  fix'd  Stars,  and  u  about 
47  Seconds,  ihey  conclude,  ibai  ibey  we  diftani 
from  M  about  9000  times  the  Radius  of  the 

San  J  or  ibout  jooooeoooooo  Miles. 

6.  The  Mr'kr  f^''-^r  is  a  circular  Traa 
Heavcm,  extending  o*cr  a  very  confideraMe  Part 
of  them  J  and  U  focaird,  beca^ie  n  looks  white 
«nd  brighter  than  any  flibtf  Pan  of  the  Sky.  And 
tliit.  by  the  Tekfcope  it  diftowM  to  be  a  Con- 
gpies  of  wry  fmiU  Stars,  which  aie  iafiy  m- 
cooftdcaoot  10  the  naked  Bye. 

7.  Tberaare  abore  1000  Stan  which  are  yiO- 
blc  to  the  naked  Eye  ;  but  the  Telefcope  hath 
dilcovcr  d  about  10  timca  as  many  iiwre  :  And 
the  larger  and  better  tbofe  Glallct  •»»  the  aaote 
are  t^'fcovcr'd. 

8.  The  Light  of  the  Pix'd  Sttwanmeh  naore 
ftrong  and  vivid  than  that  of  the  Planeti,  tho 
their  apparent  DtMDCters  are  much  lefs ;  becaufc 
Che  Stars,  likfl  the  SoOi  thim  by  their  own  Na- 
tive Light,  bnt  the  PJaaen  ontf  by  Reaeaftum 
Urooi  thp  Son. 

9.  The  fhi'd  Stars  are  obferv'd  to  twinkle 
much  more  than  the  Planets:  becaofe  their  ao- 
parent  Diameters  being  very  infenlibly  fmall, 
the  leaft  Atom  cr  Paniile  <<t  Matter  floating  in 
opt  Aimofphcie  will  hinder  (for  a  Moment)  the 
Stan  being  cnriiely  vifiMe.  As  the  grofs  Smoak 
of  a  Chimney  will  do  hy  the  Planets  themfitlves, 
which  in  fdch  a  Cafe  w\  11  twinkle. 

That  there  are  Changes  and  Alterations  among 
the  FixM  STars,  hath  appeat'd  by  the  OUcrva- 
tions  ot  our  Moderh  Aftronomeff. 

In  Phil.  Tranf.  N.  73-  ^'^"^  «  Account  that 
S.  l^mUKAri  found  two  Stars  of  the  id  Magoi- 
t«de  wanting  m  the  NaWi,  in  the  Year  i6«8, 

jifrlt  10.  which  were  cerTninly  vifible  before. 
And  thai  he  had  made  many  iucti  Ooletvauors  of 
Stars  of  leCs  Note. 

Cajfinl  hath  difcover'd  aUo  many  nfcw  Stars : 
One  of  the  4tb,  and  two  of  the  5ih  Ligbr,  in 
Csj^f-f'a  ;  two  others  in  EriJanus  ■  an  !  ft  ur  ta- 
Wardathe  drSi^  pole,  which  he  is  fure  were  not 
vifible  fijrmcriy.  He  takes  Notice  alfo  of  feveral 
in  B^Ter's  Catalogue,  wW-ch  do  now  difappcar. 
Ht9eli$Uf  in  l666,  found  a  new  Stari»  PeHore  Cyg, 
ni.  And  Dm  Antbelmc,  a  Carthulian  at  Dym, 
another  in  the  Head  of  that  Cooftellatioo.  And 
this  bosh  be  and  Mr.  Ca[fim  obferv'd  to  be  twice 
in  great  Splendor,  anJ  a>  often  diminiH.ing. 

^iMu$  obferv'd  ihe  new  Star  in  the  Neck 
of  the  to  be  very  ditfcrent  in  his  Magoi. 

ludei  at  diffrrenc  Times.  And  Hevc'.iu.r  obffrvc«: 
the  fame  Thing  ot  anoiiiet  Sur  in  the  tamt  Cut*- 
ftellatiofit 

Prom  all  which  Obfervarioot,  and  maof  qtbera 
might  be  produc'd,  'tis  pUio,  thete  are  very 

freat  Changes  and  Ahcraiio»  UOfit^  QVen  (he 
ixed  S^i  tfaemliElvcs. 

And  if  thai  noble  Coejeaufe  of  ow  tdodern 

Aftronoroers  be  true,  that  each  Fix'd  Star  is  :i 
Sun  to  fome  Syftem  of  Plaocci  moving  lounti 
hijn,  as  we  do  rodod  iIk  Sao.  there  vdm&  needs 
ibie  Changes  in  thofe  Planetary  Worlds; 
and  ihofe  probably  both  Conflapatioot  MidDe. 
lugea.  Of  this,  fae  once  in  W^fim*9  ifinmmj^ 

^  iSr.         Of'  fofihum.  p.  109.  gives  very  pro- 
bable Reafons  why  the  Fiat'd  Stars  fhcnid  he  nf 
Ibe  fame  Nauir^  wiUi  ihe  Sou  ^  which  dtawo 
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from  their  vsfl  Di/^ancr,  and  their  affcding  oaf 
Eyes  With  to  {liung  and  vivid  a  Light  ;  which 
they  could  not  do,  if  they  were  not  a  dually  Ua- 
zing  Fires  :  And  that  they  aie  fo,  the  Difa»ear- 
ance  of  fome  Stars,  wMdl  have  liMiwrif  beta 
vifible,  and  the  AppcaflM*  cl  IMW  OOei,  doib 
much  coofirm. 

And  the  incomparable  Sir  Jf.  Newton,  in  the 
Latin  Edition  of  hi?  Op^irk^  by  Mr.  CUrti,  bath, 
to  f.  Si-  added  this  Note  j  by  which  we  may 
conclude  the  fi»d ScaiaioDe it  «a  uuDenfe  D*>.  ' 
aaooe&omw. 

*•  That  the  Fixed  Stars,  by  reafoo  of  their  In-* 
"  menf^j  Dif^ancc,  are  to  be  look'd  upon  ai  Poinisi 
"  (onlefs  fo  far  as  their  Ltgbc  is  dilated  by  Re- 
**  fradiati)  it  plain  from  hence :  That  when  by 
"  the  Moon's  AppnlfV?  to  them  they  are  cclipfed 
"  or  covered  by  her  Body,  their  Light  doih  not,  _ 
"  like  that  of  the  Planets  in  the  like  Cafe,  va. 
"  nifh  or  difappear  gradaally,  but  at  once  and 
"  all  together ;  and  when  they  emerge  agdnouc 
"  of  the  ElISpIc.  they  JcD't  become  vifible  by  de- 
"  g^.  but,  as  it  were,  inftantaneouily,  or  at 
**  toA  in  the  Space  of  i  or  i  Seconds. 

jBefides  what  hath  been  faiJ  m  the  former  VoL 
and  above,  Dr.  Cbey^e  adds  tins  iutiher  Guefs  at 
the  Immenfny  of  the  Diftanceof  the  Fix'd  Stan. 

Tho  we  on  this  Globe  approach  neater  to  fome 
of  them  aboQt  14000  Diameters  of  the  Earth,  a.  tk 
about  rSS.;c4CDCi  Miki  (of  50^0  Foot  io  a 
Mile)  at  one  time  of  the  Year  than  we  do  at  an-; 
other ;  yet  their  Parallax,  if  any  at  all,  is  rcaie»- 
ty  then  fenHble,  which  it  muft  be*  ifthcf  lieni' 
at  aneftimable  Diftance  from  us. 

Mr.  Hujgens  computes,  that  the  Diftance  of  the 
Sun,  to  that  of  the  neareft  Fix'd  Star,  iaaai  w 
27664.  That  is,  (allowing  the  Diftance  of 
Sun  to  be  ijccc  Diimctcrs  of  the  Earth,  and  a 
Diameter  10  be  7846  MUea,  according  to  tbe  beft 
CalcnIatiom}the  Diftance  of  the  oeareft  Fi^d 
Star  from  uf,  35  at  Icaft  2404510928000  Mile*  5 
which  il  fo  great,  that  it  a  Cannon  Ball  (going  all 
the  Way  with  the  fame  Velocity  it  bath  when  ic 
pans  from  the  Month  of  tbe  Gun)  would  karoo 
arrive  there  in  700000  Years.  ^ 

In  PliiUj-  Tr.i^if.  N.  11- 1.  ciierL-  is  a  Method  of 
fiodtag  the  Parallax  ot  the  Fix'd  Stan,  wUdi 
Dr.  WiM  acqoalaia  Mr.  Utipitwt  with;  bM  ' 
both  thofe  Perfons  are  fince  dcac^. 

FIXITY.  To  the  Produ»aion  of  this  ?ro^y 
0/  Fixity,  there  is  neccOary  dudly  a  Sappo&aea 
of  the  Particles  attraHing  one  another,  wilhia  • 
certain  Diftance,  with  a  very  violent  Force;  or 
elfethcy  could  never  kef  p  logtiht,  i  ,  when  prc&'d 
bv  a  viokat  Heati  which  yet  we  find  the  Paitt* 
eiaofCiMtiefix*dBodieiwi&  do.  StcCtbepMt, 

FLAME^MT.  Tbe  Ink  with  ^ffWtt^i 
which  fee. 

fLAT'fotnttJ  N4iU,  are  l«roSaRt,tbei!ra;g<r 

are  ufcd  in  Shipping,  and  arc  very  proper  to  bokl 
where  you  cannot  clench  i  the yW/tr  awibrttficd 
with  Points  to  drive  into  Oak.  and  are  llfitd  ift 
draw  Sheatl^ing- Boards  to».  &e. 

FLAW,  at  Sea,  (igoifies  a  foddainGuft  of  Wloi; 
which  fomctimes  alfo  ibc  Seamen  ca!!  a  Sfjj-'r, 

FLEXION  and  H^tregrtjfian.  4  Curvej.  Seo 
ContrMxy  FUxim. 

FLIGHT.  In  melting  the  Lead- Oar  in  tho 
Works  in  Mendip,  th^reis  a  Subftance  flies  awaf 
in  the  Smoak,  which  they  call  tbetL  rt  :\iz  TUgLt. 
They  Snd  it  fweetilh  upop  thaii  Lips,  il  their  Pa. 
cet  happen  to  be  n  ife  Way  «f  lh«.SlMirit|  wMali 
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thrv  avoid  all  they  can.  Tbii  faUing  on  the 
Grafs,  kills  Caicle  tbat  f«d  there  ;  and  beiog 
latbcrM  and  catried  Home,  kills  Rats  and  Mice 
Si  their  Houfes.  Tbat  wbich  falls  on  the  Sand, 
they  gather  and  mek  (npoii  t  ««^»)  mko 
Shot  and  Sheet  Lead.  ^  -  u  *f 

FLORENS,  wcrf  Gold  Coiof  ui  the  IBIB  Ol 
our  III.  of  the  Value  of  6  Shillings.  Cam^ 
dtn  faith,  they  were  fo  caUcd.  bccattfc  made  by 
FUrentints  :  And  F-Wm  6«b,  \h«y  werenoi  of 
fo  fine  Gold  ai  the  Nobfcf  aodhallNobkiof  that 

^'iSw'wIiat  If  moH  obfervabte,  h,  that  Falu^> 
calls  the  Fhre?,  a  Penny,  val.  6i.  8i.  the  half 
Fhren  an  Halfpenny,  vai.  3 4> /be  Qaaiier 
Fhren  a  Farthing,  Vtl  i  8  J.  And  tbcfe  Words 
vou  wiU  often  meet  with  in  old  Hiftories  and 
Accounts,  applied  to  feveralCoim.  a*  Rials  and 
Ancell,  e?c.  where  you  are  to  underftand,  by 
D^narim  the  whole,  by  OMt  the  haU.  and  by 
PhuJrMtxhe  4ih  FwnwFaitliiog.  Cbr.frtct- 

By  iodentiire  of  the  Mint,  in  i  S  Eiw.  III.  every 
Fottwl  Weight  of  old  Standard  Gold  was  to  be 
coined  into  50  Flerencc$,  to  be  currou  at  ^  Shil. 
lings  a-picce  ;  all  which  made,  in  Tale,  fifteeo 
Pounds  :  Or  into  a  propornuiubl  •  Nambcr  of 
J}alf  or  qtJancr  fkrenui.  Covtth  Interfrtter. 

FLUtolTY.  Befidca  what  hath  been  faid  of 
this  Qiialitv  in  the  former  Vol.  I  moft  add  here, 
Tbat  the  Corpufcular  Philofophy,  before  Sir  If. 
Ifcv'M**  wonderful  Iroprovement  of  it,  did  not 
CO  to  the  Boirorn  o  f  this  Matter  i  for  U  gave  no 
Account  of  the  Caafc  of  the  chief  Condition  re- 
quifite  to  conlliiuie  a  Fluid  Body,  vi:^,  rhc  vinous 
Motions  *nd  Agitatwu  ^  its  PmkteJ.   But  thu 
may  be  in  a  good  Meafnte  accowxed  for,  if  you 
foppofe  it  to  be  one  of  the  Primary  Laws  of  Na- 
nue,  tbftiasall  Panicles  o(  Matter  do  attrad  one 
another  when  they  come  within  a  ceruin  Di- 
ftance,  fo,  at  all  greater  Diftaoces  from  one  40- 
oiber,  they  do  fly  away  from,  and  avoid  one 
Another.  For  then,  though  their  common  Grtvitj 
niay  keep  them  together  in  «  Mafs.  u^etherfii 
iray  be  fometimes)  widi  the  Preflbfe  of  other 
.  Bodies  npon  them  ;  yet  their  contiooal  Endea- 
vour to  avoid  one  anoiberyfnjZ/^and  the  adventi- 
tioof  f  mpnlfef  of  tight.  Heat,  or  other  external 
C.iu!'e5,  iniy  make  the  Particle;  of  Fluids  conti- 
nually move  round  about  one  another,  and  lo 
produce  thii  Quality.  It  It,  indeed,  a  Difficulty 
I  c-innor  yet  get  over,  to  account  for  the  Paitidea 
ut  tluids  always  keeping  at  focb  a  Diftance  from 
one  another,  as  not  to  come  wirh  n  the  Sphere 
of  one  aaothcr'a  Atura<flion.  The  Fabrick  and 
Conftitntion  of  that  fluid  Body  of  Water  ta  woo- 
derfal  and  amszlr.c;,  ihn  a  Body  fo  Very  rare  ai 
ibat  is,  and  which  has  inch  a  vaft  Over-propor- 
tion 01  Pore,  or  interfperfed  Vacuity,  to  folid 
Matter,  fltould  yet  be  perfedly  iocompreffiblc  by 
the  gtcateft  Force.  And  yet  this  Flnid  is  eafily 
redudfale  into  that  firm,  tranfparenc,  friable  fio. 
dy,  which  we  call  ke  1  by  being  only  exraled 
to  a  certain  Degree  of  Cold.  One  wodd  thmk 
here,  that  though  the  Particles  of  Water  cannot 
come  near  enough  to  atirat^  each  other,  yet  the 
in  ervening  Frigorifick  Matter  doib,  by  being 
tninglfd  p'y  rr.lmms  with  ibem,  ftrongly  attra45i 
thtm.  and  is  iifelf  alfo  ftrongly  atiradted  by  them, 
and  Cowedges  or  fixes  aU  the  Mafs  into  a  firm  Cohd 
Body  :  Which  iblid  Body  lofet  its  Solidity  a. 
sain,  wbeo  by  Heac  the  Vinculom  ii  lbly'd»  and 
Vol.  It 


thele  Frigorifick  PaniclcJ  are  disjoo'd  from  thofe 
of  the  Water,  and  are  forc'd  to  fly  out  of  u.  And 
perhaiM  jnft  thoa  doth  the  Fumes  of  tead  fiic 
QuickfilveT, 

When  a  firm  fclld  Body,  fuch  as  a  Mecal.  is 
by  Heat  reduc'd  into  a  Fluid ;  doth  nor  the  Fire 
disjoin  and  fei^rate  ita  conftituem  Paniclet, 
which  mutual  Attra^im  caufed  to  wier*  before, 
and  keep  tbem  at  fucb  a  DiAance  from  each  other, 
as  that  they  are  without  the  Sphere  of  one  an- 
other's Aurai^on  as  long  as  that  viokac  Motion 
laftt  P  And  don't  they,  when  thai  ia  oeer,  and 
th  Heat  is  flown  out,  cunit;  nearer  tq»atiraidkonio 
another,  nod  coalefce  again  } 

At  tberefiMe  theCanle  of  Cohefion  of  the  Pans 
of  folid  Bodies  appears  plainly  to  be  their  aiutttal 
Attradiooi  fo  the  chief  Caule  of  Fluidity  feeml 
to  be  a  contrary  Motion  imprefled  on  tbe  Par> 
tides  of  Fluids,  by  which  they  avoid  and  fly 
one  another  as  ioop  as  tbey  come  at,  and  at  ■ 
long  as  they  keep  at  fndi  aOiilaneeiicpin  cadi 
other. 

*Ttt  obTerv'd  alTo  in  nil  Awdt .  that  tbe  Di- 

re<^on  of  their  Prcffure  agr.inft  the  Veffels  that 
contain  them,  is  to  Lines  perpendicular  to  the 
Sides  of  fuch  Vcflcls ;  which  Prooeny  being  the 
reccffary  Iltfiilt  of  the  Parriclfs  of  any  Fluids  bc^ 
mg  ipfacricai,  u  ll  ews  that  ifa«  Parts  of  all  Fln- 
ids  are  fo,  or  of  a  Figure  very  nearly  approaching 
thcteam.  For  Fiuids  in  an  Animal  Body,  ice 

FLUTES,  in  Atchicecnure,  arc  the  Hollows 
made  in  the  Body  of  a  Column  or  Pillar,  and 
which  then  is  bid  10  be  Fluttd.  The  Doricfc,  Ioh 
nick,  Corinthian  and  Compofitc  Columns,  are 
ufualiy  fiuttd  all  along  tbe  Body  oi  ihc  Pillar, 
from  the  Bafe  to  tbe  CapiuL  Each  Colutrn  baib 
24  Flutes,  and  each  Flute  is  hallowed  in  cza(£Uy 
a  quarter  of  a^ircle.  In  tbe  Dorick  Cbhinan  the 
FJuccs  join  logciliLT  without  any  Intcrfpace  ;  but 
in  ibc  leoick,  Cocmthian  and  Compofite  Or- 
ders, theio  noi  n  tift  benitaa  every  two 
Flnteii 


FtOXIONS.  This  genera!  Method  of  finding 
tbe  Fluxions  of  al!  Power?  and  Roon,  I  bad  ftOB  • 
tbe  Honourable  Fr.  Hob^nct,  iifquire. 

If  a  Quantity  gradually  increafes  or  decrcafes, 
irs  immediate  loctcowM  or  Decrement  it  ca{le4 

Its  tluxim.  ^      .       ,   •  * 

Or  tbe  Fluxion  a f  a  Qoaniiiy  ii  ui  iDCvean  oc 

Decreafe  indefinitely  fuull. 
tct  a  Qnamity  xbc  pac  inn  flnioo,  where- 

byitfaeeomci  **A     repfdhoivig  an  InaoDeoB 

or  Decrement  tadcfioinly  Utile,  beiag  called  the 

Fluxion  of  X ). 

Now  tbTFluxion  of  all  tbe  Powers,  and  of 
•11  tbe  Roots  of noybn  fennd  by  Ait  fneitf 

Rule : 

At*-l-,jf  conuios  the  firopie  Quantity  and 
its  RutkMi ;     the  Square,  Oabe,  ^.  and  the 

Sqtiare  Root,  Cube  Root,  &c.  of  *  -4-  mufl 
contain  tbe  refpc dive  P«Mr<  or /^mt*  oJjc^wub 

its  Fluxion  refpedively. 

And  confcquently,  if  ibe  F/9»%  ij.- o« 
refpeOively  lubOiaded.  tbtSluxim  only  muft 
remain. 

Thus  tbe  Flosko  of  «  «.  is  *  ^  « X 
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Bof  fioce  »«,  Van  of  ihenuxionof  xx,  » 

irfi  ihely  fmallertban  i  x  x  v/hsrthy  it  can  make 
no  ^oiibleCbai^  in  tbat  Quantity,  it  may  be 
Itidafifeasof  no  Valve. 

And  for  the  fame  R raft  n,  j  ,  x  v  +  xxx 
tnj  be  kfc  out  ot  the  Fluxion  of  xx  x  i  io 
than  tbeir  ranains  00I7 

I  for  ihc  Fldxtoo  of  i*  * 
$xxxl  ixxx 

ThntaUbifaePlaxin  ^  t/ltt»^  *W  * 


*— y^jfsrzy'xj  wbicb  wili  be  evident,  by 
only  extra^ng  cbe  fqnaic  Root  of  «  <^  «  ac- 
cord 10  ilwcoiDinoB  Method,  tbusj 


4* 


The  FlaxiMo£ 


B 


1  X  X 


'  which  is  equal  to  the  Flmkm  of  ^  jr, 

•s  above. 

X  4-  *  *  at  the  Operation  ftiewi,  and  coo- 
4  * 

ftqaently  fosiewliM  bifger  then  the  Root  of 
x-^x.  BoK  ^  lieifig  UMMtf  left  ibn 
what  is  aonez'd  to  ih«  D^ftoee  between 

*  m 

x^  X  •¥  —  tndJf  H-*.  »*y  be  con- 
fidef'd  at  of  DO  Veloe.  Vheicfeie  4- 

flay  be  taken  for  the  true  Root  of  x  *t  x. 
Ambon  Names  who  have  written  ot  Fiuziooa: 
O.  SatmUi  TnMMu  A  Mxdfih  CttaM  Bm- 

ponmtialis. 

t^ituwentjt't  Ati/thfu  Infiniterum.  Anijier.  1695. 
Dr.  Cbejnei  Fluxions,  with  Moivres  Animsi' 
ner/imt  on  ibem  j  and  the  Dodor's  Reply. 
FbjrfMf.  Lmd,  1704. 
An:,hf(  det  InfmimeM  Bctiti»  FtrF  H(ffit4l^ 


Le  Calcule  JntegraU,  p.v  M  Cirre.  Parh^  1700* 
Mr.  Abr*lutm  dt  Mnvtrt  Ufe  of  Fluxi^ns^  in 
the  Soltitioo  of  Geoneirick  Probleim.  See 

hf.  Tranf.  N. 

Mr.  Hiimfihrty  D'ttcns  Inftitutioo  of  Fluxions. 

FLYBOAT,  is  a  large  Vcird  with  a  hror.d 
Bow  i  ufed  by  N^ercbantsin  the  CoaAing  i  rade. 
Some  of  thefc  will  carry  Soo  Tun  of  Goods. 

FLYERS,  it  the  Wotkmen*  Teroa  in  Arcbi> 
ledure  for  Stain  that  go  ftrair,  and  don*c  wind 
round  ;  nor  arc  tbe  Steps  tapering,  but  the  fore 
and  back  Part  of  each  Stair  and  the  Ends  are  re- 
fpe&ively  parallel  to  one  aiiother.  So  tbat  if 
one  Flight  don*t  carry  you  to  yonr  dcfign'd 
Height,  there  is  abroad  half  Space  ;  and  ibea 
you  fly  again  with  Steps  every  wfaeieof  Che  fiunc 
Breadth  and  Length,  as  before. 

FLYING  Bridges,  in  ForrHicacion,  are  made 
of  two  fmall  firidgfs  laid  one  upon  the  other, 
fo  tbat  the  oppermoft,  by  tbe  means  o(  Ropes 
and  PuUiet.  it  forcM  forwards  *iiU  ibe  Bad  ot  it 
jointo  ih"  Placcdcfign'd. 

YOCU S.Dv.HocKOp. Pofihum. i x i ,very  well 
accoun:s  for  thcRcaion  of  the  great  F.fFcclof  Bur- 
ning Glalllet,  thus :  Suppofe  there  be  one*  either 
Concave  or  Convex,  of  a  Fooc  in  Diameter; 
this  will  confJipate  cr  crowd  together  all  the 
Rays  of  the  Sun,  which  kll  beloic  un  rhc  .'Vrca 
of  a  Circle  12  Inches  in  Diameter,  inro  the  Com- 
pafs  of  ^  of  an  Inch.  Tbe  Area's  then  of  tbe 
two  Circles  will  be  as  9116  to  i  ;  and  confe- 
qucntly,  the  Heat  of  the  LefTer,  to  the  Hear  of 
theGrcatcr^  will  be  reciprocally  as  9116  to  i  : 
That  it,  the  Heat  to  the  Fdcin  will  exceed  the  ' 
Sun's  cnmmon  Heal  at  that  time  9:15  Times. 
An  i  ihis  will  have  an  hi&£t,  as  great  as  the  di- 
rects Rays  of  the  Sun  would  have  on  a  JBody 
plac'd  at  one  96th  Part  of  tbe  DiOance  of  tbe 
Eartb  from  the  Sun,  or  on  a  Planet  that  (honld 
move  round  the  Sun,  at  but  a  very  little  more 
than  4  Diameter  of  tbe  Sun's  Difiance  (rom  him. 
or  that  woold  never  appear  further  firon  him 
than  about  36  Minutes. 

FODDER,  or  Fother  of  Lead,  is  a  Weight 
containing  eight  Piggs  ;  every  Pigg  three  Stone 
and  an  half.  In  the  Book  of  Rates,  a  Fodder  of 
Lead  is  faid  to  be  2oco  k.  Weight ;  at  ihc  Mines, 
:[  IS  227  Hundred  ;  and  among  the  Pluwbeit, 
at  London,  it  is  buc  19  r  Hundred. 

FOETUS.  Tbe  Pcemt  ts  almoft  of  an  Oval 
Figure,  wh.lft  ii  lies  in  the  Womb  :  For  its  Head 
bangs  down  wi:h  its  Chin  on  its  £rcaii  i  its 
Back  is  round ;  with  its  Acmt  it  embracetb  its 
Knees,  which  are  drawn  up  to  its  fieily  ;  aJid  its 
Heels  are  dote  to  its  Buttocks  ;  it»  Head  it  up- 
wards, and  its  Face  is  towards  th  j  M  [hcr's  Bdly. 
But  about  the  9tb  Month,  in  the  Humane  Fcems, 
tbe  Head,  wucb  wat  fpedfically  lighter  than 
any  other  Part,  becomes  fpecifically  heavier  ;  its 
Bulk  bearing  a  much  fmaller  Proportion  to  its 
Subftance  than  it  did  before  j  and  confequentlf 
it  muft  now  tumble  and  fink  down  in  that  Li- 
quor in  wbicb  it  fwam,  as  it  were,  before  :  So 
its  Head  falls  down,  its  Feet  get:  up,  ,>nJ  its  Face 
tucos  towards  tbe  Mother's  Back.  jBuc  bccaufe 
'tis  then  in  an  trkfom,  tbo'  popcr.  PoQure  for 
in  Exit,  the  Motion  it  makes  for  Relief  gives  fre- 
quent and  great  Faios  to  the  Mother  ;  wbicb 
caufe  a  Contradlion  of  the  Womb,  for  ibeE*' 
piilijonof  thcf«r/«i.  When  it  happens  toprv 
lent  it  feif  in  any  other  Foflure,  11  Ihoiila  be 

CifO^ 
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cutfMy  put  baclt  again  ;  and,  if  poflibJe,  turn'd 
the  right  Way  by  the  Midwife:  Bar  if  tbatc«a*t 

be  done,  it  fhoulH  be  drawn  out  by  the  Feet. 

FOLIATE.  In  Phii.  Trat,/.  N.  145,  there  is 
a  Way,  coromunicaicd  by  Sir  I{nb.  SouthvieB,  of 
foliaung  the  Globe  Looicing.gUflcJ.  The  Mix- 
wre  is  of  Quickfilver  and  MarchaGre  of  Silver, 
ofeacb  3  Ounces  J  Tin  and  Lead,  of  each  half 
«D  Ounce.  Tiiefe  two  firft  tbrowo  00  ibe  JMar- 
chafite,  and  Itft  of  all  the  Qakkfflver.  Stir 
them  v.i.11  together  over  the  Fire  ;  but  they  mnft 
be  taken  ofiF  it,  and  be  towards  cooling,  before 
the  Quickfilver  is  pat  to  them.  When  you  ufc 
it,  rhf  CAt.U  fhonld  be  well  heated,  and  very  dry: 
Bui  It  will  do  alio  when  'us  cold,  but  beft  when 
lite  Glafs  is  heated. 

This  is  a  little  odlf  expreft'd  :  fiat  I  fuppofe 
*iis  meant,  that  rbe  MtKbafite  (hoald  be  pow< 
det'd,  ti'.;  I  c^d  and  Tin  melted  and  poured  upon 
it,  «nd  then  all  well  ftirred  and  mixed  togecbcr 
wl^e  in  Pofion  ;  and  afterwavds.  wbeo  'tis  aU 
moft  cold,  the  3  Oai^cei  of  McfOirj  ptu  tO  ii  to 
make  the  Amalgatn. 

FOLK-L^wJ,  was  the  Terra  vtil^i  ;  the  Land 
of  the  Common  People  who  bad  no  £ftuc  tbere- 
in  ;  but  held  the  fame  under  fncfa  l^ents  and  Ser- 
Tices  as  were  accuftonncd  or  sgrc-ed,  at  the  Will 
only  of  ibcii  Lord  the  TImc  i  and  iberetore  iheir 
Uirgtin t»4s  wot  fat  m  fVHtimg,  at  that  about  the 
B  e- Land  waft,  but  WMaocouoEed  PtiMvm 
cum  (3  Ig»«^iie. 

FOLKMOTE,  was  h   gen  ral  Word  for  a 
Pfipulnr  Convention  of  all  ibe  Inhabitants  of  any 
PUi  j  ;  which  if  it  were  of  thofe  of  a  City  or 
T  own,  it  was  called  a  Bttrgb  mote  ;  but  if  of*  al 
the  Fcee  Tenant*  of  a  Coanty,  'twas  called  a 
Sehtre-m»tf.  In  Towm  tod  Bnrghs,  tbt*  folemn 
AfTcii  lny  was  made  by  the  Sound  of  a  Bell  caU'd 
the  Matbti.     In  the  County  Foii-mate,  al. 
Knights  and  Free  Tenants  did  their  Fealiy  to 
the  King,  and  elcAed  their  annual  Sheriff  for> 
merly,  (on  the  iftof  OHehsr)  before  the  King 
nominated.    Bot  after  that,  (about  the  Time  ot 
Eim*rA  IL)  the  City  Ftllcmte  waa  changed  into 
the  Comnlof».Cbanctl,    and  the  County  Fdkr 
mote  into  the  Sl'fri^j  Ttim  and  Apfri.  The  Word 
Foikrmote  bad  alfo  Ibmetimes  a  lels  Extent,  6gni- 
^ing  only  the  Afiismbly  of  the  Tenant!  to  a 
Court  Leet  or  B.srcn  of  their  Lord, 

FOOT-ftj"/;,  or  a  Banquette,  in  fcrtification, 
ii  a  rmall  Step  of  Earth  on  widcil  ibe  SoMicit 
ftand  to  fire  over  the  Parapet. 

¥OOT-gelJe,  was  an  aniient  Amerciament  for 
not  cutting  out  the  Balls  of  the  Feet  of  great 
DogI  in  ibis  Foreft ;  which  was  done  for  pre> 
feming  tlieir  rnnning  after  the  IQng's  Deer ;  and 
was  called  Expediatiot. 

"    FORAMEN  Arterix  Dura  Matris,  is  a  Hole 
Bi  the  Crjniuffi,  vthaA  allows  a  Pai&ge  for  die 

Artery  bclonpinp  to  xhc  Dura  M^tn-. 

FORAMLN  Lacerunty  m  the  jd  Hole  io  the 
0$  fhtrndes,  by  which  the  3d  Pair  of  Nerves 
pafi  not  of  the  Cranium. 

FORE.S«tfjf,  is  an  loftmmeiic  nfed  at -Sea  to 

take  the  Sun's  Alri-.iule,  or  the  Heighth  of  the 
Moon«  ot  any  6iar  in  the  Night ;  and  'tis  fo 
call'd.  becaufe  when  *«a  nfed,  yoar  Face  is  to  the 
Objcdl  :  Where: s  in  the  Ufc  of  the  BAck-ftaff^  or 
DavuTs  j^adrAtit^  the  Back  of  the  Oblerver  is 
towards  the  Sun.  The  Fore-fiaff  is  the  fame  with 
the  Crofs-Staff:  Which  yon  wiU  fiodfvl^dc- 
fcnb'd  in  this  yel,  ucdct  ibac  Word. 
3  • 


FO&MfiLLA.  was  a  Weight  of  Lead,  which 
in  ji  B.  %4  A.  D.  X167,  ia  laid  to  oaauinfirPa* 

except  lib.  Each /'"'-j  rontain'd  iilb.  and 
each  Pound  contain'd  the  'V»'c)ght  of  23  Shillings. 

FORNICATION,  is  fometimes  ufed  in  Ar- 
chitedure,  to  ftgnify  Arching  or  Vaulting. 
FORTIFICATION.  Writer*  onthisSabic<5t 
Sir  Jonaj  Moer*  Modern  Fiortificuiofit  Lm* 

NmpfA  httnUrt  i»  Jfmi^n  Ut  Plgtet,  pit  Ml 

Btcnd;!.  ThgUf, 

La  Grand  Art  d'  AnilUrie,  fix  Cafimir  ^vya^ 
nickt.  FrankJfjTty  l6j6. 

Lei  Fortifications  it  Antoin:  dcViSe.  Lyon,  1618. 
Fortificat  ioni  di  Bumo  *Juto  Lor  int.  yentt,  1397. 

ibid.  1602. 

K  L,  Vtgetins  &  ttii  di  J(e  Jl^Utari^  cum  Fi^ 

P^rn,  1333. 
Coborn's  Forciiicatioo,  £i»g/.  by  Cap.  Saver/. 
Blonde Art  Jt  ^fttm  dit  Bttaitt. 

Anderfon\  Gunnery. 

Fortilicauon  aud  Military  Difcipiine,  by  C. 
'Joi  n  iteed. 
Horvnttfi  Fortification. 
L'  drtt  ek  Btrtifier,  far  M,  Desalts. 
L'  Artt  de  Fmificatim^  far  M.  0{«m«> 

FORTINGLES.  ifae  ftnewirli  FattbingJeB  ; 

I.  e.  the  5ih  Parr  <;f  .m  A:re,  Penny,  Sec. 

FORTITUDE,  is  that  V.rtue  which  enables 
us  to  perfevcre  in  doing  wci  l,  r  iwitbfkandiflg  a^ 
ny  X^husgers,  Obftaclcs  or  Difficulties  we  OMf 
meet  with  in  the  Performance  of  what  we  know 
to  be  our  Duty. 

FOSSA,  is.  according  to  ibaae  Anatomifta.  ihp 
Term  for  tbe  Middfle  Part  of  the  Ctrvfjr,  or 
Hinder  P::rtof  an  Humane  Neck.  The  Upper 
i-'ift  Ixuig  called  Lophia,  and  ihc  Lower  Epimis. 

FOSijATORlJM  Operation  was  aniiently  the 
Service  of  Work  and  1  5 hour  done  by  Inhabi- 
tants and  adjoining  icnatits  for  Repair  and 
Maintenance  of  the  Ditches  round  tbe  City  or 
Town,  for  which  fome  aHBFonnded,  paying  n 
Duty  called  ft ,7.;^ i am. 

FOTMEL,  in  Old  Times,  was  a  Weight  of 
Lead  containing  Ten  Stone,  or,  at  that  time. 
Seventy  Poondt  {  aa  appears  from  the  C«rfitf*  • 
St.  Aihani,  MS.  in  thcC'Ko')  Library. 
FOUCADE,  the  lame  with  i'^m  tde. 
FOUNDAY,  IS  a  Word  u(cd  in  the  Iron 
Works,  for  the  Space  of  fix  Days;  in  which  time 
ihey  ufualty  make  about  8  Tun  of  Iron. 

FOURNEAU.  is  the  Pov^dcr  chamber,  or  J  c 
Cbambtr  of  a  Mine,  which  holds  the  Powder  in 
Band*  or  Sackt,  (nfnally  about  1 000  lb,  Vetgbc) 
which  by  means  of  ilic  SMciJ^  is  fircdi  «na  w 

the  Mine  is  fprung. 
FRACTIONS.  Befidcs  the    mmon  one,  given 

I in  Vd  I  There  is  alfo  another  Nnr-nn  nf  a  Fra- 
ction ;  wbicn  is  very  neceifary  lu  bi:  uudcri^ood, 
beaufe  it  will  he  of  ufe  to  (hew  the  Reafon  of 
mao«  of  ibe  #algar  Rules  and  Operatioot  m 
FraoioRf.  Ttof  fuppofe  |  of  ao  1.  or  of  a 
Pound  Sterling,  were  the  Fradion  ;  this  Fra(£lioo, 
inficad  of  three  quarters  of  one  I'oood,  may  be 
confidcr'd  at  a  Iburrh  Part  of  three  Poonda : 
That  i"^,  by  taking  as  many  of  the  Ir'-.'^frs  as 
the  Numciaior  cxprciTes,  (Wv  3)  and  Lliwiding 
them  by  4,  tbe  Denominator  ;  for  then  a  Quo- 
tient of  the  fame  Value  will  arife,  (foi  4)  60  u 
)  And  this  (hews  you  theiUlilon  oftbac 
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maoncr  of  Expreflion  whi^  i«  ofed  by 
im«adAI|d^to«boncfftaioiii|  wlwrnd 

1..  tbiii,«iiivuiedbyK 
FRACTIONS  OwW.  See  IVciW. 

FRACTIONS  Sexj^ffrnt:!!.    Sec  Sexage/imit!. 

FRACTIONS  iH  Algebra.  A  fr4a»c»  is  a 
liroken  Number  or  Quantity,  exprefltng  the 
Pirrs  of  fomc  Integtr.  It  con68s  of  iwo  P«u, 
witfa  a  Line  of  Separation  placed  beww«ii  dmn. 
Of  whicb,  that  above  ihe  Lir^c  is  called  the  N«- 
»mM«r,  beciiife  it  Enumerates  or  tellj  you  how 
many  of  the  Ptm  ©f  the  lateger  the  Fradion 
contains :  And  tbai  below  the  Line  i<  call'd  the 
Dmominaiof  ,  becaufe  it /)«JWi»jW#i  or  exprefles 
the  Nature  of  the  Parts  ilie  Iju<|er  iifiippoftd  to 
be  dif Micd  iocow  Tbi»» 

Snppde  4 = 3  «Bd  (  as  4.  tben  will -f  or-^  be 

a  Fradiion,  exprefTiog,  that  fome  Irrcrger  beirg 
divided  incO  4  Parts  or  ^uarten,  tbtie  is  i»kei»  3 
Af  litem,  or  3  Quarters. 
A  VradioD  is  eiiber  Pnfer^  when  the  Nume- 

rjMr  it  left  ikin  the  DmsmAmmt,  «e     :  Or 

tmfrtftt,  when  the  Namtrdttr  ii  e^ul  to  ii,  or 

gmMr:At-|  of  -jattliBpraiiCTFniAioiii;  be- 

cattle  one  exprefifoc  the  whole  Integer,  and  the 

©thf  r  morp  than  the  Integer  j  however  'tis  often 
of  )«ood  Ule  10  exprcfsCiuantitieaaftcrthis  Way. 

The  Operations  about  Algebraick  Fradions,  or 
Fra^dions  exprcft  bj  Leu«n,  eve  macb  of  the 
Vaaie  Nature  with  thole  inooeaaoo  AriihoMtkk. 

I.  All  Fradiona  ought  firft  to  be  ledtic'd  to 
their  loweft  Tctoasi  which  t«  done  by  dividing 

hoth  Numfra/or  and  Denominator,  by  their 
pttttft  common  Devifor  ^  ihu'li,  the  great  e/l  Quan- 
tity which  can  divide  both.  For  then  the  Quo- 
tient wiU  be  e  Fredioo  of  the  iane  Value  as  the 
former,biit  iaibeliinUeftTeiiiiethetcaB  be.  Tboe^ 

by  dividiiig  botbParuby  3  4f,will  be  brought 

down  to  or  Sut.  Ami  '  being  divided  bf  its 
greateft  Comtnoo  DivUor  z  4'^,  wiU  be  reduc'd 


If.  To  redoee  any  Inuger.  as  ^'  or  *  ^»  to 

tfaeForaiof  an  Tmpropcr  Frac^nn  draw  the  I-intf 
of  Separation,  and  under  it  wr  i  c  j ,  then  it  will 
6      a  -\-  c 

ftaod  —  or         ,  wbicii,  tho'  in  the  ¥utm  of 
I  I 

Fradions,  are  not  alter'd,  becautc  i  neither  Mui- 
tipltce  norDividet* 

If  a  Detiom'tnator ,  as  d,  were  given :  Firft  Mul- 
tiply the  given  Iniegec  by  fucb  Oenomitutor,  and 
then  write  the  DeoonuHtortuider  theFiodntiL 
Thus, 


4?  )  3<5?1_ 
4?) 


=sk,  and 


4-  «/< 


4  +  * 


down  at  low 


4       '  d 

in.  To  ledoceFradions  of  dtfttvot  Deaon^ 

narcr?,  rn  ethers  of  the  fame  Value  that  (hall 
nave  a  Cf  ininon  Denominator  ;  (  which  Opera- 
tion muj}  .lirv jysfrecede  Additicn  and  SulfirjiUoii  m 
You  moft  firit  being  the  Fradiotts 
at.  yoo  can ;  (by  /^u/r  i.)  then 
Multiply  a>crofs  the  Numerator  of  the  iirfl  i.":o 
the  Ocnotnioator  of  the  fecoid,  for  a  new 
Numerator  of  the  fir(t  Fradion  ;  then  the 
Numerator  of  the  fecond  into  the  Denomioi- 
tor  of  the  firfl,  for  a  new  Nnitierator  foe 
the  fecond  Fradtion  ;  and  laftly,  Multipl.  tbc 
DcQominatori  one  itito  another,  for  a  Common 

Denanilnttor.  Thn^let        and  ^  be  giveob 

9 


And  this  may  moft  times  be  done  by  Infpedioo, 

by  Caftiog  out  of  both  Js'unnrjisr  ir.d  DftiomiHam 

$«r  focb  Leuers  as  are  moiciplied  into  both  of 
them';  as  inthde  Examfdei. 

But  fuch  greattft  Common  Devifor  may  be 
found  io  all  Gafes  where  the  Eye  cannot  readily 
difcovcrk,  by  dividing  the  Denominator  by  the 
Numerator,  and  the  iaft  Devifor  by  tbeRonatD- 
der,  if  any  be ;  and  fo  on,  'till  there  come  to  re. 
tn.iin  not'n  ng  :  And  then  that  laft  Devi  for  is  the 
grcareft  Common  Mcafnre.  But  if  Unity,  or  i, 
lemaiiiethdl,  then  the  Pradion  wu  in  its  low- 
eft  Terms  at  firft,  anci  cannot  be  reduc'd  ro  any 
.  f mailer  Terms.  This  Practice  is  the  fame  as  in 
'  Vulgar  Fradions ;  and  you  have  ao  Smnfle  of 
if  in  Sfmt»  in         Alg^,  Cb0f,  4. 


df 


and  tbey  wiii  by  ibii  Kule  beredoced  to 

and  FnAuMwiaValiie  cqoalto  thelbik 
oxr. 

The  Reafofl  of  which  is  plain ;  for  eadtPmftion 

isMohipIicJ  and  Divided  by  the  lame  Quantity 
or  Letter,  and  therefore  muft  reuin  the  fame  Va» 
lae  i*  bdbtCi  tho'iedoc'd  to  aaotbeiFonn: 


4. 
4 

If 


4 
18 

»4 


For  every  FraAiott  being  Multiplied  by  Mnltf. 
plyieg  its  Numerator,  but  Divided  by  Dividing 
K  ;  and  being  alfo  Multiplied  by  Dividing  the 
Denominator,  and  divided  by  Multiplying  it: 

It  follows.  That  each  Fradion  will  gain  as 
much  by  the  Multiplication  of  itsNomcrator,  as 
it  lofes  by  the  Miiltiplication  of  its  Denomina- 
tor. And«  Fies«0r/4,  in  caieof  Divifioiif  by  one 
and  the  fame  Qiiantity. 

If  tbers  are  more  than  two  Fradions,  every 
Numerator  moft  be  Moiuplied  continually  ioto 
all  the  DenomnMUor*  boe  in  own  ;  and  the  De. 
noDunaton  one  imo  another  coatioualijr  lor  a 


*     *    *  ' 


WiU  be 


iediic'dtothtiPotm*^l«"'^'*»T^%  which  are 

Fradions  of  the  fame  Value  as  the  former  (as  is 
apparent  by  ejediog  the  Commoo  Lettcrsj  but  rc> 
dluc'd  to  a  Comoaon  Denoomntor. 

IV.  And  when  this  it  once  underftood.  Ad' 
<&'/i«n and  SubftraHien  in  Fradions  i^t  perform 'dby 
oohr  Adding  or  Subftra^ng  the  Numtratcrt, 

and 


b:^x  cjx 
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€riyi(lr»girf|  ifc«y  «rill  ftand.  when  i^oc'd 

The  former  of  which  ii 


die  Stm,  ik»  Uncr  (be  i><j|f<rM0r,of  the  two j|iveD 


«  V.  MuitifUcdtioH  in  FrdfUmu,  ii  perform'd  by 
MnkiflyMtikt  Namemon  into  one  uotber  for 

«  n«w  Namerator,  tnd  tbe  Denominators  for  a 
jjcw  Deoominator,  the  F^dknu  having  been  firfi 


"7- 5^        IT*  »— —sa— j- 

p      c       b  c  c  a  e  a 


if  any  Fiadion  be  Mulciplied  by  tbe 
or  by  ftme  Integer  tit  imc 


vtiAkt  dwNiBMnnMr  it  dwFkodadi 


A.  if 


cafting  off  the 
Jeavea 

AUb,  if  any 

fomc  Letter  or 


I 


S  4 


Lcmn  ia  both  Pant. 


of 
bo 

one  of  iheDenoDiMnri 


WnSOM  bo  to  be 

Letiers  that  are  foand  in  every 


Member  of  the  Denoaiioaiw,  the  Maltiplica 
ooly  by  tjeAiig  facb  Lcmn 

As  MnUflied 


1m.  AMoB  Qoantity  or  Nomber, 
^'"^  fa  pARloieger,  oBd  puiFiiAic 

o*«i-":  MQtthiiiietaieMlMfd 


ia  that 
0.  At 

10  the 


form  of  improDcr  Fra<!lions,  by  firft  Malriplyinf 
che  lotml  F«ft  by  tbe  Denominator  of  rb« 
FttAiMa  But  I  theo  adding  the  Numerator  to 

it,  and  ftbfcrfMiif  Am        ^y,,.  ^„  ^ 

Tfaoi,  the  fiMBetQniidiy 44 -f4^  fa  Kodoc'd 

e 


to  ibfa  nnpiopeff 


C44  4<^ 


VI.  mvijim  m  Vratms,  ii  perform'd  (after 
Redudion,  according  to  Hjtlt  3.)  by  Multiplying 
tbe  Numerator  of  tbe  Dividend  by  ihe  Deoomi- 
nator  of  the  Devifor,  for  a  Hmaerstor  ;  and  the 
Denominator  of  tbe  Dividend  by  the  Numerator 
of  f  be  Divifor,  for  a  ikvi  Denmituuer  :  Ai  in 
yuilfMr  BrsSkiu.  That, 

b  J       *  V4C 

Tbe  Reafon  of  wbicb  i«  plain,  from  what  was 
faid  ftbove.  That  a  Fradiun  it  Ditlkd  bj  Mol- 
tipJyjDg  in  Denominator.  Tbna, 

4  y  *6 


Every  im  premier  Predion  is  Reduc'd  back  agaia 
into  its  eqaivalem  Afizt  Nomber  or  loieger,  by 
dividing  the  Ntoemof  by  the  DcMmaiioc. 

Tbui.  iii-±i  difidedby  c,quote$44+  J-  , 
9  4 

and  '~~  divided  by  i,  atket  44. 

PRAISING  of  »  BMtalUm,  ii  to  lioe  tbe  MoT- 
ketiers  all  round  with  Pikea,  in  ciie  of.  iMir  bo- 
<i^charg'dto  e  Body  of  Horfe. 

TIRAnKPLBOGE,  FrtneipUgitm  viftu  Brtm» 
chlegii,  was  the  Aotienc  Cuftom  for  tbe  Freemea 
01  BnglamJ,  at  14  Years  of  Age,  to  find  Surety 
for  their  Tnith  and  Fidelity  to  the  King,  and 
ftood  Behaviour  to  their  Fellow  Subje(Ss.  This 
surety,  among  tht  Sdxotu,  was  taken  in  their 
Fribtrg,  Lath,  or  TitbiHg'Court  ;  and  after  tbe 
Norman  Comauefi^  it  WOt  CtU'd  fr4iii^4|r#.  and 
wascontinud  in  the  C«orf>l4ir  of  Royaijiirif- 
didion  to  be  held  annually OSlbefiaft of  SkJML 
ehMel  by  Mf{»4  Chtrt*. 

So  that  to  hive  ^imlirdnciplegii.  View  of 
Frankpledge,  wat  no  more  than  to  have  the  Privi- 
lege of  holding  a  Court  Leet ;  and  this  Power 
wasdetermin'd  by  Stat.  8  of  Edit.  II.  and  I  of 
EJvf.  III.  The  Place  of  holding  foch  Courts  was, 
if  it  were  fair  Weather,  on  lome  open  Green  | 
but  if  it  was  bad  Weather,  they  adjourn'd  to  the 
Manoor  Uoulie,  or  to  that  of  foiot  ad>9yaing  To- 
naor.   Kfiff  F>  dntif. 

FREEZING.Tfae  i  rue  Caufe  of  tbe  Congelation 
of  Water  into  Ice,  feems  plainly  to  be  the  Jntro- 
dndion  of  tbe  Frigorilfick  Paniclet  into  the  Pons 
or  IntCTftices  between  the  Panicles  of  thcWater ; 
and  by  that  means,  gectiog  fo  near  to  ifaem,  as 
to  be  jttft  wicbin  the  Sphere  of  one  another's  At- 
trsBnq^  Fmt^  (Cee  AttrMQim)  and  tbeo  ibejr  muft 
Cohere  into  onefolid  or  firm  Body.  But  Heat  af- 
terwards fepariiirg  ihem,  and  putting  tf.cm  into 


varioos  Motions,  breaks  this  Union,  and  kpa- 
Tor  loidifideHbT  It  fata  feck  bow  often  3,  fatet  ihePiffi^dei    fiir  from  one  aoother,  ttmt 

scKuincrator  ot  the  Devifor,  is  in  fj  ;  which   they  get  out  of  the  Diftance  ot  the  AttraRing 


th 

is  don«  by  Multiplying  16  by  3,  anoibe  Anfwer 
Wii  :  MClhe^  again,  becaufej  is  bur^  of  3,  it 
will  be  cootain'd  in  t}  4  times  oftner  than  3  is ; 
andrbeft;fore,in  order  to  bring  it  to  a  Par,  DWide 
the  Value  of  that  Fradion  by  Mnliiplying  its 
I>caoiiiiaa(or  by  is,  ond  (he Prodnd  48  wiU  be 
tbeNttneroMief  AcfQialfaifi; 

But  if  it  happen  that  the  Fradrotii  hare  a  Com- 
tDon  Dcoomuntoiti  then  cat  off  (bat,  aod  divide 


For  Fndbooo  having  a  GeflWMD0etM>illaidkor,> 


Force,  and  into  the  Verge  of  the  spelling  Farce^ 
and  then  the  Water  reaffoflaes  ittPrudForm. 

Now  that  Cold  and  Freezing  do  a  rife  from 
fome  Snbflance  of  a  ^<«/iiw  Nature  Boating  in  (be 
Air,  it  feems  probable  from  hence,  iThat  all  SmIu, 
and  more  eminently  fome  particular  ones,  when 
Ihii'd  widi  Snow'or'  Ice,  db  ftodiciooily  eocrcofe 
the  Force  and  EfTcdij  of  Cold  :  wc  fee  alfo.that 
all  Stf/inf  Bodies  do  produce  a  Sttffnels  and  R<gi> 
dl!iy  ia  tbe  Parts  of  thofe  Bodies  into  wfaioh  diiey 
ertter.  Microfcopical  Obfervations  upon  SsitJ 
inform  u$,  That  ihe  Figures  of  fomc  Salts,  before 
tbcy-fhoot  into  MafleS,  are  thin  douUe-wedg'd 
ftke  Partides,whicb  have  abundance  of  Snrfaoe  in 
Itefpcd  to  their  Solidity,  (wbicb  il  ibeRfafoo 

why 
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why  they  fwim  in  Water  when  once  raired  in  it, 
tho*  fpecifically  heavier).  Thefe  fmall  Points  or 
the  Salt  geninsioiD<beFore»of  tlie Water,  where- 
by alfo  ibey  are  in  fome  nnfiire  fufpended  in 
the  Winter  Time  fwhcn  the  Heat  of  the  Sun  is 
HOC  ordinarily  ftrong  enou^b  to  diffolve  the  Salts 
info  «  Plaid,  to  break  tbeur  Points,  and  to  keep 
them  in  perpetual  Motion)  being  lefs  difturb'd, 
are  more  at  Liberty  to  approach  one  another,  and 
Iff  Ibooting  into  Chryftals  of  the  Form  above- 
tnentioncd,  do,  by  both  their  finremities,  ioGak' 
ate  themfeives  into  the  Pwet  of-  Water,  and  by 
that  Means  freeze  it  into  a  foltd  Form.  And  we 
fee,  that  the  DimenGoos  of  Water  are  iocreas'd 
hj  Freezing,  hs  Panicia  being  kept  at  fimicDi- 
f^uxx  one  ftnm  another  bf  iM  lacecTCMiaii  of 
the  Frigoritic  Matter. 

But  beiides  this,  there  are  rtliiiiy  little  Volume, 
or  fmall  Parcels  of  Air,  included  at  feveral  Di- 
fiances,  both  in  the  Pores  oi  the  Watry  Particles, 
and  in  the  loterftices  formed  by  their  Spherical 
Figares.  Now  by  (be  Infiniution  of  tbetc  Gbry- 
ftals,  the  Volumes  of  Air  are  driven  out  of  toe 
Watry  Particles,  and  many  of  ihcm  uniting,  form 
larger  f^o^me/, which  thereby  have aKreatci  Force 
toekpnid  themfefvet  tbattwbea  di({«n*d,  and  fo 
both  enlarge  the  Dimenfions,  and  IcfTen  the  fpe- 
cifick  Gravity,  of  Water  thus  congeal'd  into  Ice. 
And  hence,  faith  DtXteyne,  Cfrom  Whom  this 
laft  Accoant^)  we  may  goeft  at  the  Manner,  how 
Water,  impregnated  with  Saltiy  Suhheri,  or 
B^tlj,  which  arc  not  ealily  diflblvable,  may 
form  icfelf  ioto  Mft*lt,  Miner^U,  Gmm,  and 
OcfaerPoffilf;  ibeParaof tbefeMhcturetbeoom* 
inga  Cement  to  the  Particles,  of  Water,  or  getting 
into  their  Pores,  change  them  into  thefe  difierent 
Sobftanccs.    Phil.  Prin.  of  Nat.  I{el.  f.  66. 

FRESCO  Painting  in  I'nfco  is  thus  performed ; 
The  Colours  are  ground  with  Lime.Water, 
Milk,  or  Whey,  and  temporVI  or  mix'd  together 
in  Pott,  as  in  Size  Cobmnng.  The  Plaifter  is 
made  of  the  Powder  of  otd  mbbifh  Stones  mixt 
with  burn  Flinrs  or  I  iine,  and  Water;  but  the 
Salt  of  the  Lime  muft  be  walh'd  out,  by  often 
pouring  on  firrA  Water ;  and  woiake  tbe  Phi* 
fter  ftick  the  better,  they  drive  in  Slumps  of 
HorCe-nails,  about  6  Inches  afunder.  With  this 
Plaifter  the  Wall  is  to  be  laid  thi^,  and 
then  it  muft  be  let  dry  ;  and  sfterwarda  a  new 
Layer  of  Plaifter  it  pat  of  the  Thicknefi  of  an 
Half-Crown  ;  and  tbe  Coloun  muft  be  wrought 
with  a  quick  free  Hand  wbilft  ic  is  wet,  for  itwre 
It  no  altering  of  it  after  it  it  dry. '  Thb  Way  of 
Painting  was  in  inoft  antient  Ufe  among  the 
Creckf,  ^  from  them  came  to  the  Upmant,  with 
wbom  ft  wat  fiimoos.  ^fbael  XJrbin,  and  Julio 
Bominn^  were  cmincnr  \h\'  Way  :  There  being 
three  Chambers  in  the  Vatican  oi  their  doing, 
yet  in  being. 

FRJCTION.  is  a  Word  afed  often  amoogMe. 
ctentdans,  or  the  Writers  on  Mechaniclcs,  fw  tbe 
Refiflance  which  arifcs  to  the  Motion  of  the 
Parts  of  any  Eneine  from  the  Matter  of  the 
Wheels,  nibbing  againft  one  another,  or 
againft  any  other  Body. 

Of  the  Refiftance  arifing  from  Fritflion  of 
tbe  Parts  of  an  Engine  one  againft  another, 
Mr.  JlnuHtmi  bath  a  large  Oifcourfe,  which  is 
printed  in  the  Memoir  et  de  t  Ac  Aden.  I^pjale  dcj 
Sciencet,  for  the  Year  1699.  where  he  makes  feve- 
ral Experiments,  giva  Rules  to  find  and  calcu. 
lit*  Tables  of  tUf  Refiftuoe  arifiu  fsxm 


FrtdKon,  and  of  that  which  is  tbe  Refalt  of  xht 
Rigidity  of  Chords  ufed  in  Pulleys,  (§c. 

FRIGAT,  is  a  Ship  of  War.  nfnal^  of  two 
Decks,  ligbt  built,  and  de6gn*d  for  fwlh  Sailing. 
When  it  bath  bat  one  Deck,  and  confcquently 
is  of  a  fmaller  Sit*e,  they  call  her  a  Light  Friiat. 

FRIGATOON.  isa  refirfMitVeflel,commMil^ 
ufcd  in  tbe  Adriatick. .  She  is  built  with  a  fquarc 
Sicto,  without  any  Fore-maft  ;  having  only  a  ' 
^^in-maft,  MifTen-maft,  and  fiow-fprit. 

FRUGIVOROUS  Bt\ds,  according  to  Mr: 
fVilloughbj,  are  tbe  Ptrrot-Kjnd,  which  tho'  they 
have  a  crooked  Beak  and  Taloos,  and  therefore 
do  bejoog  !■  geoeral.io  the  hirdt  ^  Pr^,  being 
Rapodom  aad  Cmmhtmu  ;  yet  beeanfecbey  cat 
fruit  too,  I  fuppofe,  he  diftinguifiM  thun-uom 
the  reft  by  this  Title.   Sec  Birds. 

FRUMGYLD,  was  f  be  old  Stxon  Term  for 
the  firft  Payment  made  to  the  Kindred  of  aibbi 
Pcrfon.  in  Recompcnce  of  his  Murder.1 

FURNACE  Almond.  In  ib«  fiiielttng  of  Sil- 
ver Qar,  and  clearing  it  from  the  Lead,  tbey  nfe 
a  Fornace  wbldl  tbey  call  an  Almmd  An*«e«  ; 
in  which  they  melt  the  Slaggs  or  Refufe  of  the  Li- 
tharge, without  pounding  or  fiamping  it,  and 
with  Charcoal  only. 

FURNACE  AJf4^,  is  ufed  in  tbe  StDcltiagb 
Houfes  of  Silver  Oar  j  and  is  10  try  tbe  Value  of' 
the  Silver,  or  what  Proportion  it  bears  to  the  Lead; 
Which  they  know  by  weighing  the  Pieces  cut  cff 
from  every  Bar,  and  then  melting  ifaem  anew, 
and  after  the  Lead  is  feparated,  weighing  the  fCW 
naainiag  Silver.  Sea  Sihn,  in  tbis  VoL 

PORNITURB  «f  Dislt.  As  oa  all  80m  of 

Dial  PUins,  Strait  Lines  may  be  dcfcrib'd,  which, 
by  the  Shadow  of  a  Stile,  or  a  Line  parallel  to 
the  Earth's  Axis,  will  (hew  tbe  nm  Ewor  ol  tho 
Day  :  So  by  the  Shadow  of  an  A^x^  tiodus,  or 
one  determinate  Point  in  that  Axis  or  Stile,  on 
the  Plane  of  the  Dial,  nuy  many  ufeful  and  cnri* 
out  Aftronomicai  Condufions  be  delcrib'd  or 


Ihewii:  Aa4  aUtbefe  ukeo  together,  arecall'd 
tbe  Anw'mrr  4  Di^ 

Socbat, 

I.  Tbe  Parallels  of  the  Sun's  Diurnjl  Motion  ; 
fhewing  every  Day  what  Degree  of  tbe  Ecliptic 
the  Sun  is  in ;  or^  if  lefs  Accuracy  be  thoogbc 
enough,  what  Sight  of  tbe  Zodiac. 

i.  The  Length  of  the  Day  tad  Night  ;  or.  The 
Profortien  of  the  Sunt  DimmtA  H  Us  N»8unuU 
Areb,  fbm^imt  tbtTesr. 

3.  TAr  Titmetftbe  }**r ;  fliewing,  by  the  Sha- 
dow of  the  Axis,  both  tbe  Month  and  Day. 

4.  Ttbe  Sim'i  .4 AMM«/m,  or,  PsraUeli  rf  Alti' 
tude  I  (hewing  the  SonliAMtnde  above  tbe  Ho* 
rizon,  and  tbe  Proportion  of  Shadows. 

3.  The  Aj^imtithj,  or  Vertical  Circle*  i  (hewing 
what  Azimuth  or  Point  of  the  Cni^au  tbe  Soa 
is  upon  it  all  Times  of  the  Day. 

6.  The  BabjUnifh^  Italian,  Jevifh  (or  Vne^mtt) 
Wourt  i  together  with  the  Meridians  or  Horizons 
of  any  Particular  and  Remote  Placet  j  and  many 
other  ifaings,  OTc.  I  purpofely  ondt  to ncniioa 
the  Planetary  Hours,  the  Circles  of  Pofition,  £S?c. 
in  order  to  Aftrolosical  Foojleriet ;  bccaufc,  I 
hope,  at  this  Time  of  Day,  tbey  are  of  00  Efteem 
with  any  Pcrfons  of  Mathematical  Skill,  or  in- 
deed oi  common  Senfe  and  Underftanding. 

Now  of  thefe  Circles  of  the  Sphere,  whofe  Pro. 
je(3ion  conftitvics  this  Focaiuuc  i  fome  are  Gtta*t 
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ts  cbe  Azimuths  or  Venical  Circles,  the  Meridi- 
a ns  or  Hour  Circles,  and  rhe  Circles  of  I.nnpi- 
ludeof  the  Sun  or  Stars;  and  nicic  un  all  Sons 
of  Diftl-Planes  will  be  ftrait  Lines  :  And  if  the 
Planes  on  which  bcfa  great  Circlet  are  defcrib'd, 
are  parallel  to  fnch  gmc  Circle*  in  rbe  Heavmii 
as  ihey  .^rc  dcfign'd  to  rcprefent,  then  will  thcfc 
firaigbi  Lines  be  all  parallel  co  one  another. 

Bat  if  the  IKal- Plane  be  perpendicular  to  any 
of  tbofe  correrponding  great  Circles  in  the  Hea- 
vens, then  the  ftraigh;  Lmtrs  fo  projedtcd  on  the 
Plane,  will  meet  in  the  Centre  at  Equal  Angles. 

fiat  if  the  Plane  lie  obliqoe  to  any  of  tbofe 
great  Circles  in  the  Htaveos,  the  projeded 
ftraight  Lines  vvill  ftiil  m^^cc  in  one  Ccfllfeapon 
ibe  Plane,  but  at  Vncquni  Angles. 

All  Icfl^  Cirdcf  of  the  Sphere,  (Tttcb  aiare. 
ihe  Paralleli  of  ti  e  Sun's  D.-clinailon  or  Courfe,  and 
all  Mmdc-lfitrrs,  or  P.iralleh  of  Aicicudc)  bctog  pro- 
•  jedcdon  a  Plane,  become  Conick^Setiimi,  i,  e.  ei" 
iher  EUipfes,  ParahoWj,  or  H/fterboWt  ;  except 
when  thefe  lefler  Circles  are  projeded  on  rocb 
Planci  as  do  lie  pirillLl  to  thofe  kflcr  Circles  ;n 
the  Heavens;  as  Parallels  of  Declination,  when 
tbey  happen  to  bedrawo  on  a  Plane,  lying  paral' 
lei  to  the  Eqntnrjtft^ial,  for  then  tbey  will  be  pcr- 
te€t  Circles,  wb  cii  arc  Scifiions  ot  a  Cone  paral- 
lel to  its  Bale.  S )  alfo,  if  the  Almacantcrs,  or 
Faralleli  of  Altitude,  be  dcfciib'd  on  a  Plane  pa^ 
rallcl  to  the  Horizon,  tbey  will  become  per(e& 

Circles. 

,]i  may  be  of  Ul'e  to  remark  alfo.That  all  DiaU 
nanct  in  any  Laiitade,  and  however  pofited  in 
ibat  Latitude,  whether  Dired,  Declining,  Inch- 
sing,  or  Reclining,  or  both  Declining  and  In- 
clining, or  Declining  together,  arc,  in  fonw  Part 
or  other  of  the  Earth,  Horizontal  Piauet ;  and  the 
Height  of  the  Stile  is  ecjual  to  the  Latintie  of  the 

Place  where  in  it  is  an  ilr,rl-;^':utdl  f'.inc  ;  ard  thc 

iuMile  of  (bt  Dial  is  ihciWrri«ii«ji  of  that  Place  j 
•no  Ibe  Difference  of  LoHgitHAct  tbacFhnc,fiitm 


how  much  to  the  Bafl.tt       fbe Place Kei from 

thjt  wherein  it  is  an  Hori:(cnijl  Plane. 

Whence  it  muft. follow,  that  if  you  draw,  for 
any  DecUfiiog*Rcciining  Plane,  or  any  otbec 
Dial*  Plane,  a  good  Dial  with  Hours  and  Quar- 
ters ;  and  much  more  if  yon  draw  it  to  Minnies. 
^Jc.  Av.A  ii.cn,  on  thc  fame  Plane,  wich  Red  Ink, 
draw  an  Horizontal  Dial  lor  the  Latitude  oC 


that  Place,  which  is  equal  to  ibe  Stile*!  Height  in 

the  former  DeclinIng-R'-cl*ning,  £^c.  Plane  ;  and 
letting tbe  Subftiie  be  the  Hour.Line  of  iz  to  it, 
draw  nil  tbe  other  Hours,  Quarters,  (3c.  from 
thence  ;  and  ibeo  on  that  Horizontal  Dial  draw 
alfo  tbe  proper  Fornhare  :  Wben  you  have  done 
ihis,  I  fay,  if  you  can  expunge  the Houi-Lir-es  of 
tbe  Horizontal  Dial,  the  Furoitme  of  that  Hori- 
zontal Dial  will  be  tbe  troe  Fofnitnne  for  dK 
Declining  Reclining,  (3c.  be  it  never  lb  bmga^ 
lar,  iuppcting  it  h.tTC  but  a  Centre. 

As  to  the  DefcripiioAOf  this  Furniture  on  all 
Kinds  of  Dial-Flaoo,  yon  will  find  large  and 
full  DireAioni  in  iVtlh'^  Art  cf  Shadows,  RollvfetFt 
ind  Lejloinn's  D'.ul'.ih^,  fee.  And  the  full  De- 
monftraiion  of  tbe  whole  Matter,  Chriftotber  Clu* 
vi$u  gives  OS  in  bit  Gfununicki.  See  alio  G^par 
Schottttj's  Onfitt  Mitbimgticittt  Book  14.  c£  H»» 

TO^raphj. 

FURRING,  in  Arcbitedlure,  is  making  good 
the  Rafiers-Feet  in  the  Cornifh  :  That  is,  when 
Rafters  are  cut  with  a  Knee,  thefe  Purringt^  or 
Fitrrs,  are  Pieces  that  go  ftraighi  along  with  the 
Rafter  from  tbe  Top  ol  the  Knee  10  tbe  Coroiih. 
Alfo  wben  Raftert  are  rotten,  oribrk  bollow  ia 
the  Middle,  there  arc  Pieces  cvt  thirkrft  :n  tbe 
middle,  and  tapering  towards  each  End,  which 
ar«  nailed  upon  them  to  make  ihetn  ftraight }  and 
fnch  Pieces  are  call'd  Fairr/,  andibepntiing  tbien 
on.  Purring  thc  Rafters. 

FUiiT,  is  a  Term  in  Architediiirc  for  the  Shaft 
ot  A  Colomo,  from  tbe  AfiragfU  to  ibe  CsfiuU 
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G^BELL.  GdbeSa.  Gahellum,  the  Tame  with 
ymigsi  ia  old  Writm.  h«b  the  fame  S  gni. 
ficacion  M  G<^rf#  in  F^meht  And  for  the  better 

onderftandingof  Anticnt  Record?,  StatatM,  Char- 
im  €?c.  yoo  Ihould  know,  thai  GM,  ot  Gavei, 
6(Mm,  Galium,  GabeUeitum,  Galbtllettum,  and 
Givilfeftum,  do  all  dgnify  a  Rent,  Cuftom,  Duty, 
or  Service,  yielded  or  dotie  ro  the  King,  or  fome 
other  Lofd  :  and  Dr.  Cowell  fcems  lo  have  judg'd 
right,  tbac  G^blum  is  to  be  diftinguilh  d  from  a 
Rene  or  Payment  made,  or  a  Cootrad  or  Bar- 
gain; and  ha'b  only  Relation  to  fnch  a  P/.y- 
mentor  Service  as  wa*  impolcd  by  the  Power 
and  will  of  the  Lord. 

GABEL-£»</  of  a  Hoofe,  is  the  Upright  Tri- 
angatar  End,  from  the  Cornilh  or  Eavei,  to  tbc 
Top  of  its  Roof. 

GAGE,  in  Joinery,  ii  an  Inftruincnt  made  to 
ftiilte  a  Line  truly  parallel  to  the  Itraigbt  S<de  ot 
any  Board  or  Piece  of  SiufT.  Its  cbi^  Ule  is  for 
S'giog  of  Tcnrnis  true  :o  fit  into  MouiiTci,  ar.u 
lor  ^|illg  Stuff  of  an  equal  Tbicknefs.  It  w  made 
of  an  oval  piece  of  Wood,  fitted  on  upon  a  fquare 
Stick,  to  Aide  up  and  down  fiiffly  ibereon,  and 
with  a  Tu  jtli  in  the  End  of  a  S^sfT,  to  fcorc  or 
ftrike  a  Line  apoo  the  StuiF  at  any  Difiance,  ao 
cording  to  the  Oiflance  of  the  Oval  fiwa  ic> 

GAGE-Pai«/.   S^i  Gau^e- Point. 

GAGER  DcUverjnce.  ijce  I'l'age. 

GAIN,  in  Architedure,  ii  tbe  Workmen's 
Term  for  tbe  BevlUiof  Sbooldcr  of  the  Joift  or 
other  Timber.  *Tis  uTed  alfo  for  ibe  lapping  off* 
the  End  ot  tbe  Joitl,  (3c,  upon  a  Trimmer  or 
Girder  ;  when  the  Tbicknefs  of  tbe  Shoulder  is 
cut  into  tbe  Trimmer  alio,  and  bevilling  upwards 
that  It  may  juft  receive  the  Gun  ;  and  fo  the 
Joift  and  Trimmer  lie  even  and  level  with  their 
Surface.  This  way  of  workiag  ii  ulcd  ia  Floors 
and  Hcanhi. 

GAINAGIUM,  or  r^Mmg^am,  fignifiet  all 
manner  of  Plough-Tackle,  or  Inftrumenrs  ufed 
in  Husbandry,  without  any  Refped:  to  Gain,  or 
Profit.  For  as  M4gnM  Cb*rta  provides.  That  tbe 
Knight  and  Freeholder  (hall  be  amerced  Stho 
Contenemento  and  the  Merchant  Sah^  Mercan- 
disX  fuj  ;  To  the  Villain  Countryman,  or  Plow- 
man, was  to  be  fined  or  amerced  /or  bis  Offences, 
bat  ftill  5«/m  Guinapo  fio,  $.  «.  Stitii^  M  bis 
Plow-Crcrf,  and  ncceJJ'ar;  Implements  ef  Husbdtijry  -. 
For  be  was  not  to  be  fined  lb  as  to  be  ruined  and 
undone,  bjF  talUDf  ffom  btn  tbe  aeoeflary  Means 
of  Life. 

GALEASSE,  is  a  large  low-boilt  heavy  Vef. 
fel,  ufiagSu  l-i  and  Oi.ts  :  It  bath  three  MaAs.and 
ihofe  not  to  be  lowered,  aa  tiiey  are  io  a  Galley. 
Thev  have  three  Tire  of  Gona  in  tbe  Head,  and 
afoally  two  Tire  in  the  Stern.  In  two  Dutch 
Prints  that  I  have  of  a  Galeaffe,  there  arc  25 
Oits  of  a  Side  j  and  rmtoUp  ibere  ii  about  6  or 
7  Men  to  an  Oar. 

CALEONS,  were  formerly  the  Prencb  Ships 
of  War;  bat  now  tbc  Word  is  orify  yfed  amongft 
tbe  Spani^rdt  and  Itaiiam.  And  tbe  Sf4ni»rdt  do 
NOW  call  only  thofe  Sktpt  GMhmt^  wUcb  are  feat 
annually  to  L*  Vert  Crvfe,  or  other  PlattlfUi  tbe 
fVefi-lndiet,  to  fetch  borne  Bullioa 

GALL.  Dr.  Kfil  (hews.  An.  Secret,  f.  36.  That 
tbe  Gall  Off  Aile»  beiag  10  be  aund  wtib  tbe 


Chyle,  as  it  corner  ou:  of  tbe  Stomach  into  tbc 
Ouodenam,  could  be  no  where  16  cooveoientlv 
fecerned  from  tbe  Blood,  as  wbece  tbe  Lircr  n 
placed,  had  alfo  all  the  Branches  of  tbe  Celiack 
Arteries,  carry  d  all  tbe  Blood  to  tite  Liver,  from 
which  tbe  Gall  was  to  be  feparated :  It  ia  evi- 
dent, coofidenng  tbe  Nearndfs  of  tbe  Liver  to  the 
Heart,  and  rbe  Inteitine  Motion  of  tbe  Blood, 
that  fo  vik'd  ^  S.crc^Itin,  as  ihc  Gall  is,  cotijJ  ne- 
ver have  been  leparated  by  any  Glaitd  in  that 
Place.  Ia  this  Cafe  therefore,  Nat«re  it  foreed  to 
alter  her  cor-ft  int  Method  of  fending  the  Blood  CO 
ail  Fans  ot  ine  Body  by  tbe  Arteries ;  and  here 
Ibe  forms  a  Vein,  (which  is  no  Branch  of  tbe 
C4M,  ai  all  other  Vcina  ate)  and  by  it  flte  fendg 
tbe  Blood  from  tbe  Brandiea  of  tbc  Mefemerick 
and  Celiack  Aricries,  fafter  having  paflcd  ihroiij-h 
all  the  InicAioes,  Stomach.  Spleen,  Canl,  and 
Pancrcar)  to  tbe  Liver.  By  which  effraordioary 
Conirivancf,  the  Blncd  i":  brought  a  great  way 
about,  bciorc  it  arrive  ar  tiie  Liver  j  and  its  Cele« 
rity  is  extremely diminifb'd :  So  that  all  theCorpuC 
cica  which  are  to  form  tbc  Gall,  nay  bave  fvffi. 
dene  Time  to  «rfraliF  one  anoiber,  and  to  mat*, 
before  they  come  to  their  fLccrning  Veffel.  And 
thus  the  Ul'e  of  tbe  Ven4  Port*  is  found  out. 
And  moreover  be  computes,  that  (inco  (I 

Branch  of  the  Mt:f"crter;rk  Artery  is  tO  its  COr. 
refponding  firancb  ot  ibc  L'orta,  as  9  tO  2J ; 
iheretore  the  Blood  in  tbe  Branches  of  the  Pertm 
moves  above  177  timea  flower  than  it  doe*  io  tbe 
Tmnfc  of  the  MeCeflMrick  Artery  ;  and  tbiaonly 
on  the  AcoooncoftlRbKmilcof  tbeDsmcKiBa 

tbe  VelTels. 

Thus  Nature  provides  for  the  forming  of  tbe 
Gall,  in  that  Blood  which  pa^.s  through  the  Mc. 
fenterick  Artery.  Next  be  enquires  what  Care 
is  taken  about  that  which  is  convey'd  by  the  Ce« 
liack  Artery  to  the  Liver.  For  it  feema  ii  wainCB 
orfl*ar^  to  lend  a  larger  Quantity  of  Blood  thither, 
than  could  be  difpoied  of  ibroogb  the  Intcfiinea. 
Fail  of  tbe  Blood  of  the  Celiack  Artery  is  fptead 
upon  the  Stomach  and  Caul,  and  its  Velocity 
diminithed,  as  we  have  fecti  in  the  In-cftirc^ : 
But  ftill  all  tbe  Blood  which  tbofe  Pans  couid 
receive,  was  not  lufficient  for  the  Liver  ;  and 
there  was  00  rotun  for  the  Divifion  and  Expia- 
ting of  tbe  Vetfi^  tbrongb  focba  large  Space  at 
the  Mefcntcry,  and  thr  forg  T/:--*}  of  the  Guts. 
And  therefore  here  Nature  bath  a  new  Cpvxtim 
vaoce  to  abate  tbe  Velocity  of  the  filool,  (to 
which  tbe  Inteftine  Motion  is  always  proponiob 
nal);  which  is,  by  empting  tbe  Blood  entirely 
oat  of  the  Vetfds,  into  a  large  fpongy  fiowel, 
tb*  $fiun  j  wbtcb  feems  to  be  a  Ciftero  produced 
for  tttat  very  lotem  and  Parpofe.  And  tbe  Cir* 
cumferebce  cf  the  Celiack  Artery  bring  balf  an 
Incb,  or  .%  its  Square  is  .2;:  And  therefore  tbe 
S^iare  of  tbe  Splenick,  which  is  a  Branch  of  it, 
cannot  be  above  .18.  Now  tbe  Dim#fionsof 
the  Spleen  are  fix  Inches  long,  3  or  4  io  Breadth, 
:ind  2  in  Tbicknefs.  He  makes  therefore  this 
ealv  Suppofitioo,  That  it  is  a  Cylinder  of  % 
IncMi  DiMBeier.  Wherefore  tbe  Square  of  iit  Cir. 
cumference  being  36,  che  Blood  muft  move  above 
loo  Times  flower  in  it,  than  m  the  Beginning  of 
the  Splenick  Artery  j  and  is  longer  before  it  gets  to 
tbe  Liver,  tbaa  that  which  pades  (brongb  all  the 
tnicftioei.  From 
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Front  ill  this  Art  anJ  CuntrivancL',  it  is  an 
cvideoc  Demooftntiion,  tbac  the  Intent  of  Na- 
tttre  wn  to  dininldi  die  Vdodcy  of  tbe  Blood  ; 

abd  that  fuch  a  flow  Motion  is  abfnlurely  ne- 
oeffary  tor  the  fecerniog  of  ibe  Bde  in  the 
Liver. 

The  Panicles  which  compofo  the  Gall,  be 
Ihews,  bear  a  v«ry  fma!!  Proportion  to  the  reft  of 
the  Blood  ;  as  is  cviJeni  hum  ihi:  preatOpan^ 
tity  ol  BkKtd  which  is  carry  d  to  tbe  Liver,  and 
fmall  Quantity  of  fiite  which  is  feparated 
from  ir.  In  a  Impe  Dog,  whofe  Du8iii  Cbole- 
datiius  wai  near  as  big  as  a  Man's,  I  could  never 
gather  above  two  Drains  in  an  Hour.  Now 
Kbero^  is  thrown  into  the  Aorta  every  Hour  a- 
boot  4006  Oonces  of  Blood  ;  and  it  appears  by 
the  Proportions  of  the  AriLncs,  tl^t  t^e  Mcfeo- 
icrick  and  Celiack  are  to  the  reft,  as  i  to  S.  And 
derefere  500  OaooetOf  BTood  are  carry'd  every 
Hour  ro  tbe  Liver.  And  fincc  only  ivvi  Drams 
of  Gall  are  Icparaied  from  it,  tiie  Blood  muff  be 
to  the  Blood,  at  leafk  as  looo  is  to  i. 

Tis  by  Reafon  of  this  fmaJl  Pjroportbn  of  the 
Bile  to  the  Blood,  that  it  was  fooecefTary  to  allow 
ia  mnch  Time  for  lY^  hxemSaoiL  of  the  Cuticles 
wiucta  form  tbe  fiUe. 

FfoiD  thb  Contrivance  alfo  of  tbe  Ama^  the 
Bile  receives  another  A^V3ri:Tr;e.  not  lefs  confi. 
derable  than  tbe  Diminucion  ot  the  Velocity  of 
the  Blood  :  And  that  is,  the  Blood  paffiof  tbro* 
fo  nuny  diffeimt  Parts  before  it  conaei  to  the 
Liver,  parts  with  the  greateft  Share  of  its  Ljmfba. 
By  which  means,  the  Particles  compofing  the 
*  fide  appFOflcbt^g  nearer  towards  one  another,  are 
tbeir  mnraal  AitraAioa  foooer  united. 
And  the  Con  fide  rat  ion  of  thefe  two  Contri- 
vaoces  docs  highly  (be  thinks)  confirm  the  Trntb 
ot  his  Theory  of  Animal  Secretion.    For  the  Di- 
miaation  of  the  Velocity  of  the  Blood,  and  the 
Subftra<^:on  oi  liic  Lpnpba,  can  agree  in  no 
other  E«d,  iban  tbe  ttmdsg  tbe  Piitidei  of  ibe 
Bile. 

GALLEHALPENS,  were  fbnnetly  a  Gema 

Coin,  brought  into  En^l\n.!  Ky  the  Merchants 
of  that  City ;  who  trading  hither  in  Galleys, 
Ured  commonly  .in  a  Lane  near  Toner-flreet,  call'd 
from  thfm  C^'lri'  Lant  •  and  they  landed  their 
Goads  at  a  Place  in  Thamcs-jlrcef,  call'd  Galiej- 
iiffi  and  they  traded  with  their  own  Imail  Silver 
£amt  which  our  Pcc^  call'd  Gatebatfotct. 
Bottbefe,  together  witb  two  kindi  of  Coin,  call'd 
Sujlfitu  and  Dotkjns,  were  forbidden  by  the  Sta- 
tute of  3  H.  V.  t.  See  Stowi  Survey  ef  Londm- 
p.  137. 

GAI  I  ERY  of  a  Mine,  is  any  Branch  of  it 
carried  on  towards  any  Place.  For  the  BeHegers, 
and  tbe  Befieged,  do  carry  each  of  them  Galleries 
or  Branches  under  Groond,  in  ((Bafcb  of  one  an- 
other's Mines,  which  often  meet  and  deftroy  one 
toother. 

GALLEY,  it  a  low-built  Ship,  ufiog  both 
Siib  aad'Oan.  Dlitally  ibey  bave  only  a  Main* 

roaft  ar;d  a  Forc-nnaft,  whicb  may  be  ftmck  nr 
lowered  at  pieaiure.  *Tis  laid,  their  Length  js 
Ofiully  aboot  130  Feet,  and  their  middle  Breadtb 
about  i8,  and  the  Length  of  the  Oar  is  about 
36  Feet,  and  about  4  or  5  Men  to  an  Oar.  They 
arc  of  Service  only  in  ihe  Ak- iurrr,,nean,  and  fuch 
ftili  quiet  Seas.  Tbcie  were  like  the  Btgman  Li. 
hwme^  See  iny  UtrpA^^m  u  tbt  BiUuAtM 
'Navi^.jntium  &  IHrntsatimt  ebevc  i^e  dntieat 

Shipping. 

yoi.]L 


GALLIOT,  is  a  fmall  Galley,  or  a  Sort  of 
Brigantine,  built  very  flight,  and  defigo'd  for 
Chafe.  She  hath  but  one  Maft,  tod  can  boih 
fail  and  row  She  ufuatly  carries  two  or  three 
Pedrero's,  and  bath  16  or  20  Oarj:  Some  call 
the  Bomtv Ketches  C 

GAMINO;  For  tbe  Laws  of  Cfaaoce  ia 
Games.  See  Ptap. 

CARBLER  efSficts,  is  an  Officer  of  great 
.■Antiquity  in  the  City  of  L0N<^»,  vvfio  inay  enter 
into  any  Shop,  Warchoufe,  ^c.  to  v.ew  and 
fcarch  Drugs,  Spices,  Gfc.  and  to  Garble  ibelamei,  . 
tbac  is,  to  noake  cheoi  clean  from  any  Garhin  or 
Duft.    Sec  21  Jac.  I.  c.  19. 

GARSUMMB.  (Gtrfitma,  a.  Sfflm.  GUff.)  a 
Fbeor  Amerciament  often  nfcd  in  Dooiwlay 
Book. 

GARTER.  The  luoft  Noble  Order  of  the 
Garter,  is  an  Onler  of  Knighthood  fiift  inftituted 
by  our  famous  King  Ed^xard  IIL  1350.  and  in- 
ferior to  none  in  the  World  j  confiftiog  of  ^6 
Nobles,  or  Perfont  of  even  yet  higher  Degree  ; 
i.o.  Sovereign  Piinces,  Kings,  and  EmperoMi 
whereof  the  King  or  Queen  of  En^lmd  it  lbs 
Sovereign  ;  and  the  rcfl  are  Rll  l1,  The  ComM-  . 
pantons  of  the  Order.  SecC«f»W<r«,  A/hmoie,  &c 
GARTER,  it  alfo  tbe  Title  of  the  Principal 
King  at  Anns  among  out  Engtif-^  Heralds.  The 
C^ce  W.1S  created  by  Hen.  V.  Sec  Stow,  f.  581. 
tnAStat.  14.  C4r.  11.  c  33. 

GAVELL  BREAD.  Corn.Renc,  or  FrovifioH 
of  Bread,  referred  from  the  Tenant  to  be  paid  id 
Kind. 

GAV£LC£ST£R>  Sextarius  Veaigaln,  was  a 
certain  Meafnre  oT  Ale,  to  be  paid  by  way  of  , 
Rent  :  I:  appears  to  be  the  faine  with  Tokfjler^ 
which  hath  lometimes  been  corniptly  written 
Colcejier  ;  as  perhaps  ia  StUaf*  Dtf«rMitn,  9». 
nezed  to  Flet.i,  r.  8. 

GAVELLfct<l  H.  Gavelhert.  The  Duty  ot 
Work  of  plowing  fo  mnch  Earth  or  Ground, 
done  by  (be  Cuftpmary  Tenam  for  bii  Loid  : 
As, 

GAVEL- MEDE,  was  tbe  Duty  of  mowing 
Grafs,  or  cutting  Meadow  Land,  required  by 
the  Lord  from  bis  CoAomary  Tenant :  So, 

GAVEL  REP,  or  B-J.re.ip,  ws^  the  Duty  of 
^copitjp  at  ibc  Bid  or  Ccmmand  ot  the  Lord. 

GAVELLINc.M  n.  Tenants  which  paid  a 
referved  Rent,  betide  fame  Coftomary  Duties  to 
be  done  by  them. 

G.MJGE-Point  of  a  folid  Meafure,  is  the  Di- 
ameter of  a  Circle,  whofe  Area  is  equal  to  tbe  fo- 
lid Content  of  tbe  fane  Meafore.  Tbns  the  So* 
lidiryof  a  Wine  Gallon  be:np  231  Cubick  In- 
ches, (according  to  H  incbejler  Meafnre  if  you 
conceive  a  Circle  to  concam  aiaoy  Indiet,  tbe 
Diameter  of  it  will  be  17.15  ;  and  that  wUl  be 
the  Gauge.Point  of  Wine- Meafure.  And  an  Ale- 
Gallon  containing  288  Cubick  Inches;  by  the 
fame  Role,  the  Gauge-Point  of  Ak  i!ideafure  will 
befbmdtb  be  19.1$. 

And  after  the  fame  manner  may  the  Gauge* 
Pomt  of  any  Foreign  Meafure  be  difcovet'd. 

And  from  beooe  may  be  deduced,  by  way  ol 
Confequencc,  that  when  the  Diameter  of  a  Cy- 
linder in  Inches  is  equal  to  the  Gauge- Point  of 
any  Meafure  (given  likewife  in  Inches ;)  every 
Inch,  in  Leocib  thereof,  will  contain  an  integer 
of  tbe  fame  Meafure.  V.  gr^  fn  a  Cylinder  wfaale 
Diameter  is  17.15  Inches,  every  loch  in  Height 
cooiaini  one  entire  GaUoo  in  Wine  iMcalnre  s 
Hh%  tad 


Digitized  by  Google 


GEN 

anjl  in  another,  v  hnic  Diameter  is  1915.  eTcry 
Inch  in  Length  cc  rua  -  «  one  Ale  Gallon, 

AUGE&*  is  an  Officer  of  tbe  Kti»'s  fixcife, 
whofe  fiufindi  it  fa  to  examine  all  CasRi  of  Beer, 

Wine,  Oil,  Honey.  Butter,  G/c  and  to  jgivc 
them  a  Mark  of  Allowance,  (which  is  a  Circle 
burnt  WKii  an  Iron)  before  tbL-y  b;-.foId  in  any 
Place  of  this  Office.  Sec  17  £.  III.  c.  8.  4  ^  II. 
c.  I.  /8  H.  VI.  17.  13  //.  VI  10.  I  !{.  III.  13, 
a8  //.  VIII.  14  andUft  of  all,  1  2       U  c.  4. 

GAUGING.  On  tbii  Subjet^.  the  following 
Antbon  may  be  ooafiilced  t 

Stereemetrical  Prspe^fitiom,  Yarioully  applicable, 
bat  particularly  intended  for  Gtu^ft^ «  By  tffbtrt 

Andtrfon.    Lond.  1668.  8w. 

Gauging  Promoted ;  being  ao  Appendix  to  the 
former  Book .  Lmd  t66(). 
Smitb't  ProQical  Gauging. 
ytmt*i  Gmide  H  thi  joung  Gduger* 
I^epUri  Stereomitria  Nova. 
M*jne  t  PraSical  Gaugtr, 
Hunt's  Praaicdl  G^I^B^, 
fitwtm't  Gauging. 
EverarJts  Gauginj^. 

G£LD,  the  fame  with  Gi/^  or  G$tiid, 
GCMOTB,  is  M  old  Stxn  Tena  lor  what 
we  now  call  a  Cr  urr :  Tis  often  ttfed  ill  dw  Laws 

of  EdrvarA  the  Confeffor.  * 

GENERAL.  WbeB  in' Army  is  preparing  to 
in«rcii,  (be  Droms  beat  a  peculiar  Sound »  in  or* 
der  to  acquaint  the  whole  Army,  that  they  fliould 
all  get  ready  to  march:  And  ihis  Notice  by  the 
Drum,  ifaey  call  Beating  the  General, 

GENERALE,  the  Single  Cbmrnonf,  or  Ordi- 
nary  Provilion,  of  the  Religious  in  Convents, 
was  formerly  call'd  by  this  Term  Gfnerale,  as  be- 
ing their  General  ABoveatice  ;  and  fo  diftinguith'd 
frooi  their  PiStauix,  or  pittances,  which,  00  ex. 
traordiurr'  Occafions,  were  added  as  Over 
Commons. 
GENERAL //tff.  Sttlffm'. 
GENERATION.  At  to  what  the  Modems, 
from  their  Dlfcovcrics  by  ^^i^r^fcopes,  have  ad- 
vanc'd  on  this  Subjcsil,  you  will  find  by  com- 
mring  the  Obfervations   and  Difcoverics   c  f 
Dr.  Hmvey,  S.  Malfigbii^  Dr.    Gr*^^  tod  J4, 
tMftmmheek,  with  one  •notfaer  *  And  tbefe  Tbrtt 
Things  fee m  to  me  very  probable,   i.  That 
malt  are  rx  Ammaleuio,  %,  That  the  Animalcules 
<l«0liginaUy  in  5eMiM»  Mirimm,  (Snmim  Fitmi. 
ni.    3.  That  they  can  npver  corre  Forward,  nor 
be  Ferttud  into  Animalt  cf  the  relpedlive  K^ind, 
without  the  Ovj  in  Fceminu. 
'  The  firfi  of  chefc  ie«n»  srabtble  from  tbefe 
Ohlmationt ;  r.  Thai  nme  inch  Thing  has 
ecn  fo  often  obfcrv'd  by  Malpightm  in  the  Ciea- 
tricula  of  an  Egg  before  Incubation,  as  ttie  Radi« 
meots  of  an  Animal  in  the  Shape  of  a  Tadpole  ; 
as  may  be  feen  in  his  Firfi,  an  J  in  hi?  rcpt-a'ed 
Obfervations  de  Fotmaticnc  Putii  i»  Ove.   2.  The 
fudden  Appearance  and  Dilplaybg  of  all  the 
Parn,  after  Imettkation,  makes  it  prahahle,  that 
they  are  tior  then  aAualiy  fortned  om  of  ■  fkod, 
but  that  the  Stamina  of  1  hem  have  been  formerly 
there  Exiftenc,  and  are  now  enanded.  The  firft 
Part  of  the  Chick,  which  is.  dilcover'd  with  the 
Ni^eJ  Ert  is,  you  knnw,  the  Punfh.m  Safi-rn, 
•mil  (hac  not  till  Three  Dap  and  Nightt  of  incu- 
bation be  pad  :  And  then  on  the  Fifth  Daf  the 
Rodineau  of  the  ijr*<  and  Bm^  do  •ppor.  This 
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made  Dr.  Harvey  conclude,  ibai  the  £W  bad 
a  Bt  irg  before  any  other  Part  of  the  Body,  nd  ' 
that  irom  it  all  ibe  Organs  of  the  tmtus  vnt^ 
boihfirmtd  and  murifhed  ;  but  by  Malpighim'* 
Obfervations,  we  find  that  the  Parts  arc  then 
only  fo  far  extended,  as  to  be  oude  vilible  to 
the  Hakfid  EfCt  and  that  they  were  adtnally  Exi- 
ftent  before,  and  difcemable  by  i^Iaffei.  After 
an  Incuhatien  of  30  Hours,  tte  to  Lk  teen  the  Head, 
the  £;fj,  ari  ;  [l^e  Carina,  wub  the  Vertebra^ 
diftiodk.  and  the  Heart,  After  40  Hmt  iu  P^ 
\i  viGbie,  and  all  the  oriiet  Pattt  mora  diftuiA; 
which  cannot  be  difcern'd  by  the  Kaked  Eye  be- 
fore the  Beginning  of  the  Fifth  Daf  j  from  whence 
it  (eema  Tery  probable  that  even  the  fo  eulf ' 
Difcovery  of  thofe  Parts  of  rhe  F<itw  by  the  Mi" 
crt^eope,  is  not  the  difcemiog  of  Pans  newly 
forin'c),  but  only  more  dilated  and  extended  by 
receiv  iDg  of  Nutriment  from  the  Ctiliftiammtmm  j 
fo  (bat  they  feem  aU  to  have  been  adualiy  ex^bene 
before  the  Incubation  of  the  Hen.  And  what 
Swammardam  hat  difoover'd  in  the  Tranfmutatiom 
of  li^eQi,  gives  no  fmall  Light  to  this,  wfailft  be 
makes  affcar  in  the  Explanation  of  the  1  ^th  Table 
of  the  Gmtrttl  Hijlerj  cflnfcBs,  that  in  thofe  large 
Eruca's  which  feed  upon  Cabbagt,  if  they  be  takea 
about  the  Time  tbey  retire  (o  be  tranifmm'd  in-  , 
to  Aurelsa't,  and  plunged  ofkeo  ih  warm  Waceif 

to  nuk-c  .1  Ritp'urc  of  the  Ourtr  Skjn,  you  will 
diiLerii,  tiifough  the  Iranlparency  of  their  Sr- 
cond  Membrane,  all  the  Parts  of  the  Butterfijt^  the 
Tirmk,  ffit^i,  Fetkrtt  &c  folded  up :  But,  that 
after  the  Bliea  u  dumgwd  into  ao  Aurelia,  none 
of  thcfc  Parts  can  be  difcern'd,  tbcy  are  (b  • 
dfcoch'd  with  Moifture,  though  they  be  (bciie> 
aiSnally  formed. 

Another  Ccnf-Jcrat'on  is  from  the  Ar.r.h^y^  , 
which  we  may  luppoic  between  Piantt  and  Ani- 
mals. All  Vegetables,  we  fee,  do  proceed  ex  Pl4M-» 
tiUs,  the  Setdt  of  V^gtuAkt  heiiw  nothing  clfe 
bat  Htth  Pkntt  of  the  fame  1^  folded  up  in 
Coats  and  Memhranet ;  and  from  hence  wc  may 
probably  conjei^i c,  ibat  fo  curioolly  an  orgoi- 
ttis^ed  Creature,  as  an  Anim^d^  is  not  the  fiiddaa 
Product  of  a  Fluid,  or  CoBi^uamentum,  bat  does 
much  rather  proceed  from  an  Animalcule  of  the 
f^m:  kjnd,  and  hat  all  iu  little  Members  folded 
up  according  to  their  Idreral  Jmmm  and  Plkatmei, 
which  are  aftetwards  eolaig 'd  and  diflended,  at 
wcfcc  'wPl:nn.  Now  though  this  Confidcra- 
rion  alone  may  Icem  not  to  bear  much  Weight, 
yet  being  join'd  to  the  two  former,  they  do  mu- 
tually lirengthen  each  other.  And  indccc^  all 
the  Lavs  of  Aiotion  which  are  as  yei  oilccvet'd, 
can  give  but  a  very  lame  Account  of  the  forming 
of  a  Pisiu  or  AtiimaL  We  fee  bow  wretchedly 
DuC^irttt  came  oC  when  be  began  to  apply  tfacoi 
to  this  Subjctf}.  They  arc  formed  by  Laws  yet 
unknown  to  Mankiod;  and  it  feems  molt  pn>» 
bable,  that  the  Sttmiini  of  all  the  Plants  and  Am'm 
m.-sh  that  have  been,  or  ever  fiisll  be  in  the  World, 
have  been  formed  ah  Origine  Aitindi,  by  the  Al- 
mighty  Creator  within  the  Fir(i  of  each  refpetfiive 
K.tnd.  And  he  who  confidcrs  the  Nature  of  Vi' 
/wn,  that  jr  doet  not  f  ive  us  the  tnie  M^r^Vwdr, 
but  the  Proportion  of  Things,  and  that  what  iccmt 
to  our  Naked Ejehni  a  Point,  may  truly  be  madn 
up  of  as  many  Parts  as  feem  to  us  be  in  (be  wboln 
vifible  Worid,  will  not  think  diis  an  abfnidor 
impomble  Thing. 

fiui  the  Second  Thing  which  later  DifiDoverjet 
haf  e  made  pvobabk  is,  that  ihefe  ^tumtlmUt  are 
I     ■  ocigioallj 
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aritiDtUy  in  Semine  Msrium,      non  in  Faeminn  : 

Ana  (Ui  1  coUtft  from  dwfe  ConfidAcaiiMif : 

* 

I.  That  there aite  naniDenhle  Aaim^U  in 
Stmuu  hit^atUm  OiWMMM  ^iw<fwwi  M.  Lnm 
ittiAnk,  hai  imde  rbit  fi»  tfrident  by  lb  nMoy 

Obfcrvunon^  ihit  !  do  IHW  Jd  the  JoSft  qoeftion 
the  Truth  of  che  Thing. 

1.  The  ObCienriag  of  the  f^nJlFemtff  of  che  Fa- 
ins In  Eg^^,  which  ha?e  been  Faam.-I^ird  by  ihc 
Male,  and  (he  feeiiig  oo  fuch  Thing  m  (hoie 
which  arc  not  Fceevndoied^  as  appeari  frgm  Ma/- 
/jf^'o/bisObfervatioDS,  makei  it  very  probable, 
that  tbefe  I{adimtnts  proceeded  originally  from 
the  M*te,  and  not  from  the  Female . 

3.  The  Relemblance  between  ibe  Hudimenu 
ef  tlie  F^hu  m  Om,  both  Before  and  After  Ineu- 
tativHf  and  the  Aulymlculf^  makfs  uvery  proba- 
ble, that  ihcy  arc  One  itid  the  Same.  TheGtine 
Shape  and  Figure  wbicb  LeemenhMl^,  gives  us 
of  the  Amnuticnie^  MajM/Mm  likewtfe  gives  ai 
of  the  HuJinuHti  of  the  FvArr,  bwh  befofe  and 
after  Incuhation  ;  yea,  and  cren  the  Feetuis  of 
AnimaU  do  appear  lo  at  firji  to  the  Nak/td  Ejt }  (o 
dni  Or.  Hmtv^  does  ackoowledge^  dm  all 
yftttmah,  CTCOIM  m0  PuftS,  •!«  ficfottcn  of  « 

A,  This  gives  a  Ratiooal  Account  of  M«»r 


Txtui'j  at  One  Birth,  efpecialty  that  of  theCoan- 
tcii  of  HolLmdi  aod  bow,  at  leaft.a  Vbofe  Cb^ 
of  Eggt  in  a  BmutSmOHiiMti^^Cmiim 
of  the  Md/f. 

This  gives  ft  !Ncw  Light,  as  b  were,  co  the 
' Firft  Prophecy  concerning  the  Melftah,  that  the 
Seed  tf  the  WomAn  fhjiU  bruife  the  He4dof  the  $er- 
ftnt  t  All  the  reft  of  hUnkjnd  being  tbos  noil 
properly  and  tmly  the  Seed  tf  the  Man. 

6.  The  jttuUoff  I  have  already  mention'd, 
winch  we  may  ratiboally  fnppofe  between  the 
MftBoer  of  the  Prefti^Mim  of  Fkmts  and  AmnutU. 
docs  Ufcewift  aiake  tbtttwobabfe.  %nrftM 
and  Tree  hzzx%'m  Seed  after  its  Kjnd  ;  which  ^fcd 
Is  nothing  eife  but  a  Little  Plant  of  the  fame 
Kind,  wmch  being  thrown  into  the£4rr^,  as  in- 
to {f^T-reruj,  fpreads  forth  i's  f{oon,  and  receives 
its  iNouril!  mcnt,  but  has  Form  within  it  ftlf 
irad  we  may  rationally  conjedure  fone  fiMh 
in  the  Brvpt^iuitm  Jbumt4lt» 

• 

The  T' :  Pardcnlar,  wlilfh  la'cr  Difcoveries 
snake  propabk,  is.  That  AnimAls  cannot  be  Formed 
of  ihcfe  ila«M«iSeirAi  witbont  the  Ovumtmminis, 
which  are  nrce{7ary  for  fupplying  them  with 
'  wo^t  UtttTimtnt and  this,  tbefe  Coofideratioos 
fceiB  loeviace.  i .  It  is  probable  that  an  Animal- 
ode  cannot  come  forward  if  ic  do  not  fall  imo  a 
proper  Nidus.   This  we  fee  in  the  CieMtrteula  in 

Eggs,  and  ihrj'  a  'Mtiiion  of  tbcm  fhould  fall  in- 
to One        iMM>e  of  tiiem  wcrald  ftme  forward, 
littt  wiwewerebthe  C*ntn«l[iibib€imnm» ;  and 
perhaps  xhcHidui,  ncccflary  for  their  Formation, 
is  fo  pn>porrioned  to  their  fialk,  that  it  can 
batdly  contain  more  than  Om  Animakule  ;  and 
this  may  be  the  Reafon  why  There  are  fo  few 
Monjlert.   This  w«  fiee  is  &bluiuceiy  necellary  in 
Oviparit  i  and  the  only  Difference  which  feems  to 
be  beiweeo  them  and  chel'1ti<^«ta  diis  Matter, 
is  in  tins,  That  tn  the  latter  the  Ova  are  ■properly 
notlnn.g  more bu;  ihzCic^rriath,  with  hiC^HijUa- 
mentuTTif  1q  that  the  Feetnj  mttft  fpread  fortia  its 
Roots  into  the  Vtitm  to  noiive  kt  Nmr^pimm  i 
biKth64||f« imiMfmuumf  be  prapoly ttmca 


an  Vterui  in  relation  to  the  Fcetut ;  for  they  con- 
tain not  only  tlie  dc-.tricula  with  its  Amnion  aod 
Colliquamentum,  which  is  the  immediate  iVswriTSb- 
ment  of  the  Feetut,  bat  alfo  the  Materials  wludl 
«re  to  be  coDVencd  iato  that  CMqtutmentum  ; 
fo  that  the  Feetmt  fpraads  forth  its  Hmtt  no  far^ 
'her  than  ir.tn  xhelfhite  and  TcHia^  the  ZT/lj,  frnm 
whence  it  derives  all  its  Neurifkment.  hjow  tiiac 
an  .^fntawJbvfc  cannot  cme  /arw^ri  without  fome 
fijch  Y'^opcT Nidus,  M-  Leeuvenhoel(,vt\\l  not  rea- 
liily  deny  ;  for  if  there  were  nothing  needful 
but  their  being  thrown  into  the  Vterus,  I  do  aoc 
fee  vihv  mM»fhtindredj  of  them  (hould  not  e«me 
forward  at  tnee,  at  leaft  whilft  fcatter'd  in  fo 
large  a  Field. 

Now,  1,  That  this  QicatrieuU  is  not  originally 
in  XJtm,  ftems  cvideot  ffom  the  frcqneat  Cm- 
rpticr.i  which  have  been  found  extra  Vterum : 
Such  as  (he  Chiid  which  ctmtinued  26  Tears  in  , 
the  Woman  of  Tholoiife'sBdif  $  and  the  Little 
Fcetus  found  in  the  Abdomen  of  Mad.  de  S.  Mere, 
together  with  the  Try?/c/f. torn,  and  fail  of  Clot- 
ted Blood  ;  fuch  alfo  fcem  to  be  the  Foetus  in  the 
Abdomentil  the  Woman  of  C4iMi^4;«ii,meatiooed 
in  the  NmeUet  in  LtHnt,  wtStft.  g;.  all  the 
Members  of  which  were  eifily  to  be  fclc  ihro'  the 
Skin  of  the  Bciij,  and  which  (he  had  carried  ia 
her  Belfy  for  four  Tears :  And  the  firren  le^ri  6^4^ 
vtdation  related  by  Dr.  Coie.  Now  granting  once 
the  Neceffity  of  a  Proper  Nidus,  for  the  Formation 
of  an  Animalcule  into  the  Animal  of  its  rcrpe<3ive 
Kinti^  thefe  ObiciVjitioas  make  it  probable,, 
that  the  Tr/Te/  acv  the  Omtij  appropriated  .for 
this  Ufe  J  for' though  the  Anima'cuks  rnmirg 
thither  io  foch  Cafct,  may  feem  to  be  cxiraord:- 
oafy*  and  that  ulually  the  Imprecation  is  inXJte^ 
ro,  yet' it  may  be  coUedcd  from  bence,  that  the 
Cicatricul*  or  Ova  to  hclmpregnated,  arc  in  Tejli- 


bus  Feemineis  ;  for  if  it  were  not  fo,  (he  aca<- 
deoial  CM&iog  of  AninutUnUt  thither,  cooid  not 
make  then  ctmt  finwtatd  more  than  in  any  other 

r.\r[  of  the  Body,  fince  they  cannot  be  DumiJ 
and  Nourifhed  without  a  Proper  Nidus. 

But,  3.  It  is  acknowledg'd  by  all,  that  the 
Fcetus  in  ZJirr.:,  for  (cn:c  conlidersbic  Time  after 
Conception,  has  no  Connexion  witii  the  ff^omb  ;  that 

U  Ba  wholly  loofe  to  it,  and  is  perfedly  a  Little 
Roand  Egg  with  the  Fetus  in  the  Midft,  which 
fends  forth  its  Vmbili^il  VeJJds  by  Degrees,  and 
at  laft  lays  hold  on  the  t  terus.  Now  trc<n  hence 
it  feems  evident,  that  ihs  Cicatricula,  which  is 
the  Foomain  of  thsAimm*htl«'tNouri(hnt$nt,dmt 
not  fprcuc  from  the  XJtrrnf^  hm  has  it;  Origins 
eitewbcrc,  and  falls  in  ibuher  as  into  a  he  ^oil, 
from  whence  ic  may  draw  f^itrimiu  for  the 
Growth  of  the  Fatus ;  cltie  it  CMiaat  be  cafily 
imagined  how  it  (hould  MK  bave  an  immSut 
Connexion  with  the  Xftnat  from  tba  Time  of 
Ceneeptian. 

If  you  |oyn  all  rheie  Ttw  Confideraiioai  to- 

pcthsr,  t;^.  that  an  wfm'Mid/cii/e  cannot  come /br» 
ward  without  a  Proper  Nidtts,  or  Cieatricula  j 
ilMt  there  have  been  fteqiient  Foetus's  extra  Vttm 
rum  ;  ard  that  they  have  no  Adhtjion  to  the  XJte^ 
rtts  for  a  conliderablc  Time  iUtt  Conception ;  they 
feem  to  make  it  evident,  that  Animal}  cannot  be 
Formed  tj$  AmitMlatiU  without  ibe  Ova  in  Fcemi* 
nis.  To  all  tbefe  I  flttll  fubjoyn  the  Propolal 
of  an  Expcrlmetitum  Cruets,  which  may  feem  to 
determine  whether  the  Jefies  Foemtne^t  be  truly  th« 
Ovaria  :  vi:^.  Open  the  AUomen  of  the  Females 
of  CiMM  KMi^  aod-citt  oot  chele  T«j^iV/r/,  and 

this 
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itiis  will  Jcttrmine  whether  tbcy  be  abfolutely 
ncccflary  tor  the  Formatim  of  Animats. 

It  is  indeed  diificuh  to  conceive,  how  thele 
Egii  (hould  be  Imfreffuted  ftr  Stmen  Maris,  both 
bccaafe  there  i$  no  Cmntxtm  between  ibe  Tube 
and  the  Oi',u7  for  Its Tranfmlfrion  ;  and  for  that 
Dr.  Harvtj  could  never  dilcovcr  any  thing  of  it 
im  Vtero.   But  a(  to  the  Lft ,  M .  Leeuwenboek.  has 
clearrd  rhti  Difficulty,  by  the  Difcovery  of 
innumerable  Animalcula  Seminis  Maris  in  Ctrnu 
tuiVteri,  and  thole  living  a  conlidcrablc  time 
after  Coition.   And  as  to  the  former,  we  may  ci 
tber  fuppofe  ifctt  tlfcre  ti  fSieb  an  Ji^athn  of  the 
TAs,ov  Corr.uaVtcn,  tetr.p-'r'  rf.fr>j7',  a$  makeS 
tbem  Embrace  the  Ovuria,  ?nd  luth  an  Affroacb 
of  the  VtfTut  and  its  Cornua,  as  that  it  may  cafily 
t^anfmit  the  Seed  into  the  Ovof}  s  Or  cUc,  ibai 
the  Ova  are  Impregnated  by  the  AnimahvUt  ifter 
they  dclccnd  into  the  IVe  ;r<,  ar.J  r.ii:  in  ihtOvarj 
»  The  former  feems  probable  for  this  Realon,  that  at 
I  letftft  wlwle  Clufter  of  Eggt  in  a  H««  will  be  Ftrca*- 
</4fff>^  by  On!  Tread  of  the  C^c/;, ;  now  this  Facun- 
datien  fcctns  to  be  in  ihiViteltarj,  and  nOi  in  the 
Vterus,  as  the  Eggt  pifs  along  from  Day  to  Day 
For  it  can  hardly  be  (uppofed  that  the  Animakuies 
Ihould  fabfift  (o  long,  being  Icattcr^d  loqfely  in 
the  Veeruj,  as  to  wait  there,  for  many  Days,  for 
the  Facundatitn  of  the  Eggt  at  they  pals  along. 
The  latter  Conjetftore  bas  this  to  ftrengtbeo  it  j 
That  the  Ar.lmalcu'.et  are  found  to//w  aconCdcra- 
•  blc  Time  in  the  Vicruj,  and  that  if  thcylliould 
Imfiregnate  the  Ova  in  the  Ovary  it  felf,  the  Fatut 
woold  encreafe  Tq  USt,  that  the  Om  could  not 
mft  through  the       t'/m',  but  wonld  either 
Ijurft  the  Ovary,  or  fall  down  into  xht  Abdomen 
from  the  Orificei  of  the  Tubx  ;  atid  that  from 
hence  proceed  thofe  cxttaofdiatry  CMutftimu^  m 
^hdomiru  extra  Z'terum, 

But  M.  Lccwtertiioek^,  to  weaken  this  Confide- 
ration  about  the  Cmceptkn's  being  like  unto 
SO  Ovum  in  the  fVomi^  piopofcs  a  Parallel  be- 
tween iheiAnimMtaiiet  tuid  InfeS*,  atA  tafinnatef , 
lllttai  the  Latter  caft  their  Skins,  and  appear  of 
Another  Shape,  io  the  Other,  which  at  firft  fetm 
like  Tadpolet,  may  caft  their  Outer  Skin,  and  then 
hcHfwd  ;  and  tbar  this  may  be  the  Occafion  of 
the  {(pttnd  Figttre  of  the  Conceftttn  m  the  fVomb. 
To  this  It  may  rcplii  !,  That  according  to 
M.  Lttuwenboe^%  own  Sentiment,  the  JbMnaleultt 
ctoaoc  eum  ftnuerd,  if  they  do  not  fiod  the 
PtmQum  or  proper  Place  fof  their  Nauri/hment, 
to  which  it  feems  ihey  mnft  have  Tome  Adhe/ion. 
Now  the  Conceftim  in  Vnttf^U  is  notfyfienediu^ 
to  the  H^f>  for  many  Dayt,  nor  doei  ASere  to 
any  foint  of  it ;  fo  that  it  feems  this  H/nrndi/b 
BoJy  is  not  the  Animalcule  thus  changed  after 
having  caft  an  outer  SkiO|  (xit  is  rather  the  Cica- 
triada,  or  little  Efj,  into  which  the  AnimaJcle 
has  enter'd  as  its  I'tmBttm,  or  Place  of  Neuri/b' 
ment  j  cife  I  do  not  fee  why  they  (liould  not  be 
Adhering  to  theffomb  from  the  Firft  Conception  j 
or  why  (at  I  have  (aid)  napy  Hondreda  (tf  -  them 
afe  ooc  Cmmivod  and  F«nwtf  togetber. 
»  '    GENITURA.   See  Sec  J. 

GENTLEMAN,  is  derived  from  the  French 
Centil,  i.  e.  Horifflgt^  vel  Honefto  loco  natus  ;  and 
the  Saxon  Word  Man  :  So  thnt  it  figni6cs  a  Man 
well  born.  So  tlx  Italians  call  fuch  Perfons  GVh- 
til  Huomoni:  And  the  Spaniardt  keep  the  Meaning, 
when  they  call  a  Gemlcman  Htdalgo,  or  Hijo 
^  i  <. «.  the  Sea  of  /Sm«  Aim,  or  df  fome 
Ai«  «gf  vm  »  Mfgd^iig*  ■  Under  this  Name  | 


with  man  comprifed  all  ahove  Ttomm ;  fo  that 
Noblemen  may  trnly  be  etXti  Gmtlemen.  Bat 

3yihc  Cou;',c  and  Ctiftom  rf  England,  Nobili- 
ty is  either  Greater  or  Lefi,  Upper  or  Lower. 
The Grwrrr  contains  all  from  Knights  upwards  t. 
the  Le/fcr  all  from  Barons  downwards:  taSautk 
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aoiwer'il  by  Dr.  Pf^siiit  in  PbU.  Tr«n/  N.73. 
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fwetM  bf  Or.  FFtiM  in  PUL  Trmif.  Ml  87. 

GEOMETRY  Ahftrtife.  SeeJrttifcendetitaU. 

GEORGE  Noble,  wss  2  Piece  of  Gold,  cur- 
rent  in  i  Hen.  VIII.  »l  bi^  Shillings  and  Eigbi- 
pence.  At  which  Time,  by  Indentare  with  the 
MiMt  00c  Pouiui  of  Gold  (in  Wcjcbt)  wrat  to 
be  coined  into  Eighty  vmrGmftNMes. 

GIRDERS,  in  Arcbttedure,  are  tbe  largeft 
Piecet  of  Timber  in  a  floor :  Tbeir  £od>  are  oTu- 
afly  fiilleaed  tmo  cbe  Sttmmn  or  Breft.Summers, 
and  the  Joifts  arc  framed  in  at  one  Esd  to  cbe 
Girders,  lio  Girder  (boaid  lie  lei's  tban  10  Inches 
into  ibeWaU,«od  cfaeirlndtlHwld  b«  laid  in 

GLANDS.  All  Secretions  in  an  Animal  Body 

are  made  C.'jTjj'j,  and  a  GUnd  is  nuihirp 
bat  tbe  Conv  ulauon  or  various  Folding  oi  ibc 
fmall  AttLficv  wboTe  laft  Branch  mv&  be 
Cylindrical,  This  Cylindrical  Arrcry,  In  its 
Wiadiitgs,  leodi  out  leveral  lUUc  DaiSa  or  Se- 
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cmory  Veflels  of  equal  Diameters,  which  fome- 
times  unite  in  one  common  Pore,  (ometimes  run 
into  a  common  Bafon.  This  Stru<fture  is  evident 
in  all  tbe  larger  Glands,  ,  focb  aa  tbe  Xnttefiinat 
with  rheir  Divftt,  tbe  LtHtMls,  ifae 

TeJlicUi,  and  fome  of  the  Cengkbate  GUndi,  and 
may  be  feeo  in  all  the  reft,  if  ihcy  baopeu  to  be ' 
OhftruQed,  and  (b  fwcli  to  become  vibble  ;  and 
therefore  tfic  fame  may  reafonably  be  concluded 
of  all  Glands  io  gCQcral.  There  are  Imall 
Branchings  of  Nerves  pa£Gag  all  over  the  Coats 
of  the  Arteries,  and  feem  to  be  deligned  princi- 
pally for  their  Spiral  Contortion,  that  rbe  filbod 
may  be  the  morecafily  propagated  [hr^  ugh  them. 

A  Conglobate  Gland  is  a  little  rmouib  Body 
wrapt  up  in  a  fine  Skin,  by  which  it  it  feparated 
from  all  other  Pans,  onJy  admiring  aNeiveard 
Artery  to  pafs  in,  and  giving  way  tu  a  Vein  and 
Excretory  Canal  to  pafs  out :  Of  ibis  Sort,  arc 
the  Glands  of  the  Bnin,  the  Labial  Glands,  ami 
the  Teftes. 

A  Conglomerate  Gland  is  compofcd  of  many 
iutJe  Conglobate  Glands  all  tied  together,  and 
wrapt  up  in  one  cowmon  Tmride  or  Membrane. 
Sometimes  all  their  Execieiory  Dadh  tmi-^r  inl 
make  np  one  common  Pipe,  tbro'  which  the  Li- 
quor of  all  of  them  runs,  as  the  Pancreas  and  ibo 
Parotides  do.  Sometimes  the  Duds  uniting,  form 
feveral  Pipes,  which  only  commumcace  with 
one  anocbir  by  crols  Channels  ;  and  fucb  are  ibe 
Breafi*.  Otbtfi  again  baf e  icvaral  Ptpsi  withoat 
any  Commnnication  with  one  another,  of  which 
Sort  are  the  GUnduU  Lachrjmalet,  and  the  Profia- 
ta.  And  a  foorib  Sort  is,  when  each  little  GUnd 
hath  its  own  Ezoramy  Dmjl,  tbro'  which  it 
tranfmir?  its  Liqwir  10  n  cwnmnn  Baloo,  as  in 

the  Kjdnejs, 

At  to  tbe  Manner  how  tbe  feveral  Fluids,  after 
tbey  are  form'd  in  the  Blood,  are  feparated  from 
it  in  the  GUnds  ;  it  depends  (as  Dr.  Ks'l  Ibews, 
An.  Stcret,  j>.  82.)  etmrdy  on  the  Figure  and 
Stradure  ol  the  Glands,  which  therefore  mull 
fifft  be  determined.  At  TrwA,  w^ra  fUsn  amd 
evident,  doth  of  itfelf  iifptl  all  fjlfc  Opinimt  ;  So 
flit  true  StruHtne  of  tU  Glands  being  enct  demtnfira* 
ted,  tbm  wtf  ie  m  Occafion  to  r^ust  the  DoSrim 
of  Ferments,  not  tbe  Hypotbejit  of  Tubes  differing  at 
to  the  I'ij^uret  of  their  Orifices  •  both  which  have 
feveral  Times  been  demonftratcd  to  be  talfr 

That  the  Glands  are  ooihioa  bat  Convolutions 
of  &ull  Arteriea,  the  greaim  and  moft  aocnmie 

Anaiomifts  of  this  Age,  Ma'pighi,  Bellini,  snd 
Nucb,  have  difcover'o.  And  ii^ed,  that  all  the 
VelTels  of  tbe  Body,  in  which  the  Liquors  are 
contimialiy  moving,  can  have  no  other  than  a 
Cjlindricni  or  Conical  Form,  ii  dcroonftrabk  from 
the  Nature  of  Fluids,  whofe  Preflure  is  always 
prependicolar  to  ibc  Sides  of  tbe  VelTel  coouin* 
ing  them,  and  equal  at  equal  Height*  of  the 
Fluid.  If  therefore  the  SlJcs  of  thcVcffels  are  fufr, 
and  equally  yielding  cvct  y  where,  (as  are  all  the 
Tubes  in  the  Body  of  a  Frtus)  they  moft,  by  the 
Prcffurc  nf  their  contained  Fluik^,  be  cquri!!y  eve- 
ry where  diftended;  and  conkquenii)  ih.  Scilt  on 
of  fucb  a  Vefld,  perpendicular  to  its  Axis,  mutt 
be  a  Circle  ;  and  therefore  the  Veflcl  muft  b«  ei- 
ther a  Concave  Cone  or  Cylinder,  or  at  leaft  fnch 
a  Figure  whoio  TranrverfeScdioab  dOMmI  tO 
the  Axil,  moft  be  a  Circle. 

The  CfVMtar  theicfece  of  the  Glandf 

can  only  Sffirr  in  MMnitude ;  and  all  Sorts  of 
Particles,  of  a  leHerlDiamcter  than  that  of  the 
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Orifice  of  the  Glvid,  may  enter  k :  So  that  with- 
out fomc  further  Contrivance,  that  Fluid  which 
contains  the  biggeft  Particles,  muft  likewilcconliil 
o(  all  the  Particles  of  all  the  other  Secretions  ; 
neither  coald  any  Fluid  tbiclcer  than  the  filood 
be  feparated  from  it,  becaoTe  of  the  great  Propor- 
tion of  the  Aqueous  Fluid,  whole  Particli  s  I  c- 
iog  vaftly  fmaUer  than  any  other,  and  invifible  to 
^  bell  Mkrofcopet,  tnaft  enter  all  the  Glaadt, 
and  be  aiix'd  wi:h  rhc  feccrncd  Fluid. 

Now  bow  this  Inconvenience  may  be  pre< 
vented,  and  bow  the  Panicles  of  any  Ste  may 
either  be  feparated  bf  cbemfelvet,  or  with  any 
affigned  Portioii  of  the  Aqaeoiu  Fluid,  or  of  other 
leflor  Plmidei^  I  fl»a  endeavour  lo  Oiew. 


Sappofe  then  fi  to  be  a  fmall  evanefoent  Arte- 
ry, and  that  the  Particles  of  the  Jeaft  Size  were 
to  be  feparated  from  the  reft. 

From  the  Side  of  the  Artery  muft  arife  the 
Gland  or  Tube  C  JC  whofc  Orifice  at  C  ii  fucb 
as  is  capable  of  admitting  only  Partides  of  the 
leaft  S'  -f,  together  with  the  Aq  leous  Fluid  : 
Theie  therefore  will  be  feparated  fiom  all  the 
other  Pardckt  of  ibe  Blood,  and  the  Tube  C  K 
being  a  Cylinder,  they  will  pafa  to  iit  further 
End  K,  which  it  fappofed  to  be  the  Excretory 
Dud  of 'lie  Gland. 

It  the  Quantity  of  the  Aqueous  Fluid,  fepara- 
ted with  the  leaft  Particles,  mnft  be  dtO)ttti(h*d. 
that  foch  a  Fl-id  rrc]uifi[c  may  pafs  through 
the  Excretory  Dudt  K.,  irom  the  Tube  C  you 
muft  imagine,  that  fevcral  other  fmaller  Canals 

>|0  OK.  as  at  D,  is  end  G,  whofe  Orifices  are 
0  fmeU,  that  they  admit  no  other  Particles,  be. 
fiJcs  thofe  of  the  Aqueous  Fluid,  ib  pafs  through 
tbem  J  and  therefore  as  the  leaft  Particles,  togc- 
ther  with  the  Aqueous  Fluid,  pafs  along  the  Tube 
C  Aqueous  Fluid  muft  conftantly  be  di- 

minilhed  ;  and  the  Quantity  of  the  leaft  Parti- 
cles ftill  remaining,  they  can  pafs  no  where  but 
tbroii||h  the  Exaetory  Dudlat  K  i  And  ibis  Di- 
nnnoiioa  of  the  Aqoeout  Fhnd  wUI  always  be  ac- 
cording to  the  Number  of  the  Car.als,  D,  E, 
F,  G,  that  is,  in  l;'roponion  to  the  Length  of  the 
Tube  C  K,  And  therefore,  accoiding  as  the 
CInnd  is  longer  or  Ihorter,  fo  the  more  or  Icfs 
Aqueous  Plaid  will  pafii  through  the  Orifice  of  the 
Excretory  Dud  ac  K^;  and  confequently,  the  fe- 
cicicd  Flaid,  on  this  Accotmt,  beJbicf^fr  or  Thin. 

If  the  Particles  of  a  middle  S'ze,  between  the 
biggt  (t  and  the  leaft,  arc  to  be  drawn  ctf  from  the 
reft  cl  the  filood  :  Let  the  Orifice  at  the  Gland  C 
be  jafi  fo  big  ai  lo  admit  thofe  Panicles,  and  not 
any  otheroriila^rSise.  Thefe  Panicles  there- 
fore, with  the  Aqueous  Fluid,  and  all  better  Par- 
ticles, will  pals  through  the  Orifice  C ;  but  if 
the  Canals  X),  £,  F,  G,  are  big  cooufh  to  receive 
all  th?  other  Particles,  and  too  lirtlt-  to  admit 
thole  liui  are  to  be  feparated,  it  a  evident,  that 


thofe  Panidei  mnft  arrife  at  the  Esmcory  Ooft 
K,  with  what  Pffopoition  of  Ltffir  Panicles  it 

required. 

And  thus  lee  fee  bow  any  Sort  of  Particles  may 
be  drawn  oflT, either  by  thcmfeives,  or  mixed  wiih 
any  others,  in  any  Proportion:  And  this  is  done 
in  the  moll  fiinpic  manner,  only  by  Arteries  j  for 
C  ^  is  only  a  fmailcr  Artery,  cither  Straight, 
Spiral,  or  mherwife  contontd,  and  D,  E,  F,  and 
G,  are  again  Arteries  finallcr  than  it;  and  if  any 
of  thefe  are  fo  fmali  as  only  to  admit  Particles 
of  Serum,  they  will  conftitote  L;n,ph.itick.  Vef- 
ftlt.  From  whence  it  is,  that  we  find  Lynphx' 
tiu8f  ai'iling  in  great  Numbers  from  thofe  Giands 
rh^t  [  pavatc  thick  HamoDrij  as  fiomihe  Tf» 
Jiiclet,  Liver,  ficc 

GLANOUUB  MSn»u,  SetMtlm,  and 

Skin. 

GLANDUL/E  Myrtifemtes,  are  the  Contra- 
dVions  of  the  Fibres  of  the  brnken  ^mm^  apea 

the  fitft  Ctition. 

GLANDULjE  Seltct*,  are  a  large  Number 
of  Glands  which  lie  under  the  Skin  of  the  v^iiri- 
cuU  of  the  Ear  ;  aod  wbicb,  becaufe  they  fepa, 
rate  a  greafy  Matter,  like  T*Sm  or  Sehum,  thctt 
firft  n  icoverer  Valfah.i,  in  his  Book  of  the  Ear, 
caii<i  hj  tbts  Naoie.  Ibis  Sel/iua  being  carried  to 
the  Surface  of  the  Skin,  he  faith,  baidcns  there, 
and  ttims  into  a  tcaly  greafy  Subftance,  not  un- 
like that  of  Bran.  Perhaps  they  are  fucb  Glands 
is  rhrfc  that  fccrece  the  Siurf  and  Daiidniff that 
arifcr  from  combing  the  Head, 

GLASS  Bf9^,  or  Buikkt,  fonetimes  called 
Prlnrf  ({rir^rr'}  n^  f^r ;  arefmalt  Parcels  of  coarfe 
green  Gials.  taken  out  of  the  Pot  in  Fufion  at  the 
End  of  an  Iron  Pipe  ;  and  being  exceeding  bor, 
are  let  fall  or  dropt  from  tbeooe  into  a  Veflel  of 
Cold  Water,  and  fo  lie  tbete  'till  rbey  are  fen. 
(ibly  cold.  Thefe  exhibit  a  Tcry  furprifing  Pha;. 
noiDecon,  vi^.  at  fnon  as  you  break  oii  the  leaft 
Bit  from  the  Stem  of  it,  or  pecked  End,  the  whole 
Bulk  of  The  Dr.  ip  fl  i-s  to  piccrs  with  a  bri^k  Noife, 
and  lome  ol  the  Pieces  will  be  as  imail  as  Duft. 
Or.  Hook ,  in  bis  Microgrg^ia,  hath  a  pUticidat 
Diflertaiion  upon  this  SabjedL 

GLOBULES,  are  (och  fmall  Particlet of  M«t» 
ter  as  arc  of  a  G!oba1ar  or  Spherical  Figure  :  As 
the  Red  Farttcies  of  the  Blood  which  fwim  in  the 
tran(parent5«r«m,which  areealily  difcuvcrable  by 
the  Microfcope ;  and  'tis  pleafant  to  lee  how  tbcfe 
Blood-Globules,  whenever  they  come  within  a 
due  Diftance,  do  .irtr.iH  one  another,  and  ttnioe 
like  Spheres  of  Quickfilrer  j  and  by  this  JHeaoi 
the  Bwod  (eparates  into  two  Parts ;  one  of  wbicb  • 
is  the  Coagulation  this  Way  r  f  the  Red  Parts  of 
it,  and  the  other  is  the  Serum.  Now  the  Serum 
confifts  of  a  great  Nombeff  of  Corpufdes  or 
fmall  Panicles  (but  tbey  are  not  all  Spherical  nor 
Globular,  like  the  Red  Globules  of  the  Blood) 
and  ibelc  of  various  F;fu:c>  and  Magnitudes,' 
at}d  fwimining  in  a  Limpid  Fioid.  And  tbeliB 
Seremt  PlartiClei  don't  anire  with,  nor  aitraft  one 
another  s'^  the  ft  rmer  ,  'til!  fome  Part  of  the 
Fluid  in  which  rhcy  iwim  hath  been  evaporated 
by  Heat ;  but  then  tbey  do  (and  form  a  Coagu- 
Inm)  as  the  Blood  Globules  did.  So  that  the 
Power  of  AnraditMi  is  greater  in  the  Red  Glo- 
bules, than  in  the  Panicles  of  the  Serum. 

GL  YPHICE.  IS  a  Part  of  Sculpture,  being  the 
Art  of  Cutting,  Carving,  or  Caftmg,  the  Images 
and  RefembUDces  of  naniral  Thi^gi  in  Aietals* 

COLD 
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GOLD  Mines.  In  Pf-H.  T-jrf \\  ^s.  Dr.  Ejvt. 
Br»tfH  give*  ibe  ioUowing  Account  ot  the  Gold 
hlkm  in  Hmttry,  AHMMg  the  7  A<i«e  Town*  in 
J1it»g4Tj,  (which  arc  not  far  from  one  another, 
iri^.  Cbremnti^,  Sebemnit:(,  Ntwftl,  Cmingsberg, 
Boebant:^,  Ubettn,  and  Tiln)  Chrcmn^rt  ii  the 
ricbeft  in  Tbey  have  aifo  at  prefenr,  Gold 
MhKt  wt  BtehMt:^  end  Cmiagsbtrg  i  and  they  .re- 
port in  thit  Country,  that  there  bath  bcm  for- 
merly a  rich  Gold  Mine  at  Gtafs.Hitti-ti,  bui 
loft  fince  that  BetkUm  Gubor  ovcr.ran  thofe  Parts, 
when  the  Uodenaken  ftofiped  ap.ttae  MiW  and 
ficd. 

They  hare  worked  in  the  Gold  Ai-^'  -  at  Chrem- 
mUt  «oo  re»ri.  Tbif  W»w  is  divers  EngUjh 
Mi»l »  Length,  and  «b<Mlt  160  FMhm$  Deep. 
Many  Veini  of  the  O-f  run  tn  the  NarM,  and  to 
the  EaJI.  They  work  alio  towards  One,  T»o,  and 
TAr«  of  the  Clock,  as  they  fpeak  ;  far  the  Miners 
direA  cbemfelves  under  Ground  by  a  Compafs, 
not  of  32  PoiHtj  (lucb  as  is  ofed  ai  Sea),  but  by 
one  «f  14  ;  which  they  divide,  as  we  do  the 
Xfonrf  ofibeDay,  into  twice  Twelve.   Of  ibe 
GoU  Ore,  feme  is  White,  and  fome  BUek ,  R*'^, 
or  7;-7jn'  ,    That  with  Bhck^Spots  in  Ignite  :s 
cfteem'd  the  bcil,  as  alfothe  Ore  which  iieth  next 
to  tbe  Muk.  Veint.  This  Ore  is  not  rich  enough 
to  fofFcr  any  Proof  in  fmall  Parcels,  like  that  in 
Other  Afi'xffi,  whereby  to  know  what  Pro ponioo 
of  UenU  is  coaiain'd  in  it ;  but  they  pound  a 
very  great  Qpamity  thereof,  and  wafti  it  in  a 
little  River,  which  runs  nigh  the  Town.  Tlie 
whole  Ru'cr  being  divided,  and  admitted  into 
divers  Cots,  nij»  over  the  Ore  continually,  and 
lb  iMftetb  wvav  tiie  Earthy  Parts  from  the  Me> 
talltne :  And  from  a  clear  River  above  the 
Town,  by  its  ruooing  through  fo  many  Works, 
and  over  fo  much  pounded  Ore,  it  becomes  be- 
low the  Town  a  Dark-yellow  Streaiii«  of  the 
Colour  of  the  Earth  of  thofe  Hills. 

There  have  lucn  Pieces  of  fure  Go! J  f  nmd  in 
tbe  Mint  j  fome  of  which  I  have  feeo  in  the 
Emftrt^i  Trtajury,  and  te  tbe  WMhr  of  Smxon/t 
I^^-p'lfltsry  ;  nne  Piece  as  broad  ns  rhc  Palm  of 
my  Hand,  and  others  le(ji,  and  upon  a  Whke 
Snoe  flWBjr  9kca$  «f  /wv  GsMj  but  t&efe  are 
iwry  rare. 

The  common  YcHow  Earth  of  the  Country 
near  Chrtmnif^,  altb(»igh  ti  be  not  efteem'd  Ore, 
aft»rds  ((Bma  Galdi  And  in  one  Place  I  faw  a 
pnt  of  an  HiM  digg'd  away,  which  bath 
been  caft  itito  the  Wotk-..  w^iilicJ  2t\A  wroupht 
in  the  lame-  Manner  as  pounded  Ore  with  conli* 
derable  I'roht. 

Some  PafTages  in  this  Mine,  cut  through  rbe 
Hfek,  and  long  dtfafed,  have  grown  up  again; 
nod  I  obfttv'd  the  Sklea  of  (mnt,  which  bad  been 
fbmerljr  wide  enoagb  to  casry  their  Ore  throagh, 
ID  approach  each  other,  fo  aswe  pafled  with  dif- 
ficulty. Th'*  happens  in  moift  Places.  The  Pjf. 
fagca  iwite  not  from  the  Top  to  ibe  Bociom,  bat 
from  one  Side  to  anochdr. 

There  is  Vitriol  in  this  Mint,  White,  !{ed. 
Blue,  and  Gr«efs  ;  and  alfo  Vitriol  Wktert.  Thete 
is  a  SubAance  foood  which  fticki  so  the  Gold  Ort^ 
of  fmall  {NHBRd  Parts  like  Needles,  called  by 
them  dntimmj  oi  Gold.  There  are  Cbryftah 
IbunJ  here,  and  fome  tindurcd  TtBov. 

The  Miners  will  not  allow  any  ^uiclffilver  or 
JSria^me-w  tmwe  been  frand  bere  ;  yet  tn  tbe 
lately  mention'd  ^Mrimon;*  of  G: there  is  rvi 
dently  Sulphur^  at  t  pa^eit'd  by  bufoing.  The 


^uick/ihcr  Mine,  incnrinrcd  in  'he  Ar''w<T  to 
l^reber*t  Iiiauiries,  Muad.  Sul/tcr.  is  an  Hurtgarian 
Milt,  or  7  Bnglilh  l/^fet  diftant  from  Ciinmmti(f 
and  is  ooc  wraaglK  in  at  |irefenr. 

There  is  a  Vttrtolhting  in  tbcfe  Hills  nesr  (be 
Gold  Mirir  ;  the  Ev  th  or  Ore  of  it  1$  {{eddtp:,  and 
fomcctnses  Greenijh.  This  Earth  is  infufed  in 
Water,  and  after  %  Dsyi,  tbe  Water  is  poured  oC 
and  boiled  7  Dari  in  a  /f  j  i'-r;  !'^ej(Jel,  till  it  COmes 
to  a  thick  granulated  wbuith  Jubilance,  which  it 
afterwards  reduced  to  a  Calx  in  an  Oven,  attd 
ferveth  in  the  making  Aqutfortis,  or  the  Sefmrf 
tingfVater  nfed  at  Scbemnit:(. 

They  have  divers  Ways  of  taking  the  Gold  cu' 
of  its  Ora  :  by  burning  the  Or*  $  by  melting  ;  by  * 
adding  Silver  Oi«,  and  other  hkmtrMh,  Sand,  and  ■ 
Lead,  as  they  find  tbe  Ore  fluid  or  fix'd. 
Bu  t  without  Lead  they  jproceed  thus : 
They  break  and  pound  tbe  Ore  in  Water,  very 
fine  J  they  wafr  i:  often,  and  lay  it  in  Powder 
upon  Cloths,  and  by  the  gentle  oblique  descend- 
ing of  tbe  Water  over  it,  and  their  continual  ftir- 
ring  it,  tbe  canby»  dayi(h»  and  lighter  Parts, 
are  wafhed  away,  white  tbe  heavier  and  meUtin* 
rL  ir.ain  in  the  Cloths  ;    ihcfe  Cloths  arc  after- 
wards waflied  clean  in  feveral  Tubs,  and  tbe 
Water,  after  fome  (ettlbg,  poured  off  fromr  ni 
Sedin^'     ;  which  Sediment  1$  agiin  wafh'd,  and 
ftirred  up  in  ft- veral  Vf  flcli  and  Troughs,  "till  at 
length  ihry  fprinkle  ^uickftiver  upon  it,  and 
knead  it  well  together  for  an  Hour,  and  then 
wafhing  it  again  in  a  wooden  Veflel,  after  the  fe« 
p.ira:ing  of  much  of  it  wh  ch  the  ^ickftlver 
touches  not ;  by  ftriking  this  VeiTcl  againft  their 
Leg,  they  bring  thtGold  and  ^/cj^iyl/ver  togeiber^ 
in  an  Amnlg.tm.i^  to  one  Corner  of  if.  From 
this  AmalgAma  they  ttrain  as  mocb  of  ihe^iekr 
filver  as  tbey  can  through  coarfe  Gloths  firft,  and 
then  through  fine  ;  then  they  put  the  MaCs  re- 
maining upon  a  perforated  Plate,  which  thty  fee 
over  a  deep  Pan  placed  in  tbe  Earth,  in  the  Bot- 
tom of  which  Pan  tbey  alTo  put  ^iek^vtrs 
Tbit  Pan  tbey  cover,  aind  hie  tbe  Cover  well, 
and  then  making  a  Charcoal  Fire  upon  it,  they 
drive  down  the  ^icli  fher,  yet  remaining  in  the 
Gold,  to  the  reft  in  the  Bottom  of  the  Pan  ;  then 
raVing  out  the  Gold,  they  caft  ii  imo  tbe  Rrt, 
that  it  may  become  purer. 

Concerning  Cranacb-Gold,  I  cannot  learn  that 
there  is  any  fucb  Gold,  or  Place  where  Gold  \» 
digg'd  ia  Hurt^ary-  but  in  Gmn^w;' I  think  there 

IS,  tor   A:/i7iU  metn'ons  fui^h  a  Place  as  G«M(^ 
Cianacum,  and  another  called  Gotdt'Crtna. 
For  the  exceeding  Minnteneft  of  tbe  Coofti- 

tucnr  Pafticlp;  of  C-)'-/,  \rr  Diitlilttjr. 

GOJtilLK  Mannn   ot  liuildin^,  waS  Onbip^. 

pily  brought  into  Ufc,  aiui  the  Irrupiiott  of 
thoie  barbarous  Naiioos,tbe  Gotbs  and  Vmsd^tlsJ^e. 
from  tbe  north ^  and  the  Mowt  and  Arabs, 

from    the  %ou:h    ar  J  into   thL-  civilrz'd. 

World.  Tbeie  rude  People  demolilh'd  wbac 
they  conld'  iX  tbe  antient  Grotk,  and  H/man  Ar- 
cbite(5lure,  and  inftead  of  tbofe  admirable  and 
regular  Orders  and  Manner  of  Building,  intro- 
duced alicentioiu  and  fantaftical  Manner,  wbicb» 
tho'  fotnetimcs  adom'd  with  expenfive  Carvings, 
and  coQly,  tho'  lamentable.  Imagery,  is  without 
any  of  that  auguft  Beauty,  aind  |oft  Symir.ctry, 
wbicb  tbe  Fabtidu  of  tbe  Aotiemt  emenain  us 
tviib. 

GRAMMAR,  is  thus  very  joftly  definccl  by 
Mr.  Jobnfm^  'vk  bit  GranuDatical  Cummentarict : 
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That  it  k  thfArt  of  expreJJlHZ  the  f(rl4tions  of  Things 
««  Ctm/huaioT,,  with  due  Accent  in  Speak^r^,  ma 
Orthography  in  miting^  tccording  to  the  Cajiatn  of 
tkrfe  vhofe  Language  we  leatn. 

GRAND  Day$,  are  ihofe  in  cVery  Term  lo- 
lemnly  kepi  in  the  Inns  of  Court  and  Chancery ; 
«>.  In  kaperletm,  Afccnjwn  Day  ;  in  T>»«»r; 
Term.  Sr.  John  Baftift't  Dij  ;  In  MichAtlmat 
Term,  AB-Saiats  Day  (and  of  late,  AB-Souit 
Day)  ;  and  in  HlSary  Term,  the  Feaft  of  the 
L<4f,  commonly  called  C^ndlt. 
mm  Dv  Thefc  art  Dies  ntm  yuridid,  no  Cmrt 
Days.  _  . 

GRAND  Gufio,  is  a  Term  ufcd  by  Painters, 
wciprel*,  ibatin  a  Pidhire  there  is  fometbing 
very  great  am)  extnordinary,  to  furprjfc,  plcafc, 
and  inftruia.  Where  tbt»  is  fouod,  they  (ay  the 
Painter  was  a  Man  of  the  Grand  Cujlo,  or  Gout  : 
And  tbey  ufe  tbe  Words  StiUitiu  and  MarvtUautt 
when  tbey  fpeak  of  a  nAote,  in  modi  die  fiime 
Scnfe, 

GRAPPLINGS  The  fame  with  Grapnels.  Sec 
that  Word  in  Vol.  I. 

CKhS-Heartb^  wal  formerlf  the  Cuftomary 
Service  for  all  the  inferior  Tenanit  lo  bring  i  heir 
Plows,  and  do  cnc  Day"';  Work  for  tbC  ix)rd, 
within  four  Days  after  Michaelmas. 

GRAVITY.  Dr.  Gregory,  in  the  Preface  to 
bis  Excellent  Aftronomy,  ftiews,  that  the  ancient 
Aftronomers  knew  that  the  Heavenly  Bodies 
gravitated  towards  one  another,  and  were  kept 
in  their  Orbits  bv  tbe  Force  of  Gravity.  And 
that  when  Denuentat,  KUtrodamt,  and  tHtpnes, 
and  afterwarJs  /lnjx.t^nr.u,  Archdaus,  and  £«• 
Tjhpides,  roaintajn'd  the  Sun  and  S  ars  to  be  great 
Globes  of  S^one  or  Meial  heated  red  hot ;  they 
meant  by  ir,  th::r  th  y  were  heavy  Bodies  of 
luch  a  Denfity,  and  beared  to  fuch  a  Degree,  as 
to  enable  them  to  retain  their  Fire  and  Hett  fot 
the  Parpofes  they,  were  defigned. 

Anaxhnenei  laid«  the  Fiz'd  Srars  were  of  a 
Fiery  Nature,  but  had  Bodies  of  an  Earthy  Na- 
ture movmg  round  ihtm,  which  wc  can't  fee 
as  we  can  thetn.  And  this  Opinion  be  had  from 
jitiaxim.ttuitr ,  and  he  from  Tbitei  MUefius ;  who 
was  the  hrlt  ot  tbe  lonick^eA  of  Philofophers  ; 
aaaong  whom  i!)is  was  a  received  Notion.  It 

Sn  aUoioio  the  IsaiUit  Philofopby  j  for  ibofe  of 
at  SeA  mainiain'd  each  Star  to  be  a  World, 
and  to  have  Earths  or  Planets  moving  round  it, 
in  the  infinite  Mundum  Space  ;  and  in  particular, 
that  the  Moon  was  an  Earth  like  oarSt  and  in- 
habited by  fome  fine  Sorts  of  living  Creatures. 

In  the  Leipfick,  Alls  q{  May,  1690.  there  is  a 
Difconrfe  abouttbeCanfe  of  Gravity,  by  h\r.Leil. 
iuV{,  together  with  a  Defence  ^  bis  Opinion  of 
the  true  Lt»t  if  Kttve  againft  tbft  Cartejians. 

GRAVITY,  its  Crntcr,  it  a  Point  in  every 
heavy  Body,  through  which  any  Plane  whatever 
being  drawn,  will  divide  the  fiody  into  cwo 
Pans  of  equal  Weight. 

And  the  Plane  fo  dividing  tbe  fiody  into  two 
Parrs,  equal  in  Weight  10  Cach  OdKT,  fl  call'd 
tiye  Plane  of  Gravity. 

And  every  Line  in  this  Plane  wMcb  paffes 
thro'  the  Centre  nf  Gravity,  is  call'd  the  Diame- 
ter, or  Line  of  Gravitaticn,  I'refenjion,  and  (by 
fome)  InniSim. 

The  Line  0/  DirtSiom      Graittkf^  or  -Line  of 
Gravity,  is  perpeodicttlar  from  the  (Jeoter  of  Gra- 
vity to  the  Horizon. 
If  a  Body,  being  placed  upon  an  Hohzooul 
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out  its  fiafe  O  E ;  then  that  Body  muft  fall 
down,  and  will  fall  oo  tfaac  Side  where  the  Feiw 
pendicular  C  P  falla. 

Bat  if  Lne  CP  fdb  mf  lAene  wiAin 
O  E,  die  Bafeor  fboc  on  which  the  Body  Iftandii 


the  Body  \vill  red  there  without  Danger  of  falling. 

And  ii  a  Body  be  placed  oaan  Inclined  Plane, 
and  C  P  the  iioe  of  Gn^,  ii  an  N.  i.  falls 


withom  the  Bafe,  it  will  tumble  OVerj  boc- 
whcri  it  falls  within,  as  in  N.  2.  ftwifl  only^ 
Aide  down. 

Of  the  Mathematical  Way  of  finding  Cencm 
of  Gravity.    See  Centers  of  Gravity,  in  F»f.  VL 

I  lhall  here,  from  Stuimius,  give  you  a  good 
Mechanical  or  Pradical  Way  for  finding  the 
Center  of  Gravity  of  Regular  or  Irregular  Solids ; 
by  which  alfo  tbe  Plane  of  Gravity,  and  tbe  Di- 
ameter of  Gravity,  may  be  determined.  Apply 
to  the  Solid  fufpended  by  a  Rope,  as  C  D,  on 
both  Sides  of  it,  the  Pcrpendicalan  EG,  and  t'H, 
fo  that  they  may  touch  hi  the  Lines  t  K*  ^  ^9 
which  fliould  be  mark'd  out  with  Chalk,  ^e. 
and  then  be  joined  above  and  below  by  the 
Tranfverfe  Perpendiculars  I L,  K 
one  of  the  Planes  of  Gravity.  1  K,,  M  L,  may 
be  gained  :  Alfo  having  turned  the  Solid  about. 


find 


Digitized  by  Google 


G  R  £ 


G  U  A 


find  out.  after  the  Cime  Manner,  anotber  focb 
PJa.'ic  of  Gravity,  ti,  m,  which  will  cm  ihc 
former  above  io  D,  and  below  in  d  j  and  tiien 
tbe  Diaoieier  of  Gravity  D  d  wriU  be  bad.  Tfaea 
hang  ihe  Solid  tranfvcrfly,  and  the  famt  Way 
find  anotber  Diameter  of  Graf  iiy  K  whicb 
will  cut  iho  fofmer  in  O,  ibeCcatie  of  GrMtj^ 
fought. 

And  in  feme  Cafes,  tbeie  may  be  yet  afed  a 
more  Cooipendious  Way  ;  Lay  the  given 
Solid  i«  S  on  the  fine  Bdie  C  D.  of  any  Ujfo- 
mocMimf  taming  and  ntmnf  ic  aoout  Mil  it  will 

reft  there  in  n.^ui'ibria  j  tbcn  will  that  Plane,  in 
tbe  Body  or  So\\d  which  anfwers  perpendicularly 
to  tbe  Edge  of  tbe  HypcmocbUm^  be  one  of  the 
PiwM     &mitf  i  Tb«a  find  one  /neb  Mutbtr, 


by  poifing  the  SoHd  another  Way  oblique  to  tbe 

former,  Io  will  their  common  St'tfiion  be  one 
ot  ibc  Diameters  of  Gravity  Lattly,  roll  the 
Solid  iiro  anotber  Poficion,  and  then  repeat  the 
former  Way  of  fiadwg  anorher  Plane  and  Dia- 
meter of  Gravity  ;  fo  (hall  the  Imcr(iedion  of 
this  Diameter  ot  Gravity  with  tbe  fonncr  be 
tbe  Centre  of  Gravjn  foiigbc. 

GREAT  CirclfSMling,  1$  oonda(9:ing  a  Ship 
(if  it  bL-  p  -iTihlt)  In  itc  Arch  of  a  grear  Circle, 
which  pal{ea  thro' tbe  Zenith  of  tbe  two  Places 
fkom  whraoe  aiul  to  which  Hie  b  bound.  But  this 
from  Method  is  not  pradicable  at  Sea,  the*  the 
nearer  a  Ship  can  keep  to  it,  tbe  better.  See 
Sir  7cMst  Mtct's  Kavi^ation. 

G R EE,  from  the  Frettcb  Word  Gr<,  figoifiei  in 
our  law.  Contentment  or  SatisfsQitn.  Tbns 
in  2  li  II.  c.  1 5.  10  111  L  r  Crf.'  to  tbe  Parties,  is  to 
jeive  them  Coatenimeoi  or  Sattsfadion  for  an 
Offimcedoneio  tbem.  So  io  i<;  £.111. «.  1 9-  Tis 
appointed  thar  Jiidgrren  ftiall  be  put  in  Difpenfe, 
'till  Gref  bf  made  to  (be  King  ot  bis  Debt.  Hence 

GREGARIOUS  Bndi,ire  focb'as  do  not  live 
folitarily,  but  aifociace  in  Flights  or  Coveys,  a 
great  txi  any  together  in  Company. 
GRBUXt  is  the  Miners  Word  for  the  Earthy 


pofal.  And  thuJ  Advoufon  in  Grcfs,  is  diftinguifli'd 
from  Ad-voufoH  Apfcndmt. 
.  GROTESQUE,  or  GrotefegWotk.  it  the  fame 
with  what  it  ToOMtimes  call'd  Autick. ;  being  « 
confus'd  Compofurc  of  Flpurcj  of  different  Na* 
tares.  Sexes,  ($e,  and  ubially  of  fucb  Fanciec 
as  are  not  any  when  really  esttiog  in  Hermm 
Natura. 

GROUND  P/4/«.  in  ArcbiteAtire.  are  the 
ooterntoft  Piecesof  Timlwir lying  on  or  near  tbe 
Ground,  and  fraaed  into  one  anotber  wiih  Mor- 
tefles  and  Tennons  :  In  tbefe  alfo  are  Monel&a 

m.ule  to  receive  tbe  Tennoris  q{  the  Joiftt,  the 
Summer ^  and  Girdtrt  j  and  fbnieiimet  the  Trim* 
mtrt  for  tbe  Suir-Ctfe  and  ClHimcy-Way,  and 

the  R-nding  Joifts. 

GROU^PE,  in  Painting  or  Sculpture,  is  a 
Kaoe  ot  fcparate  CoUedion  of  Figures,  wbidl 
appear  to  have  feme  plain  Connexion  with,  or 
Relation  to  one  another,  by  the  Dclign  of  the 
Piece. 

GUARD,  in  the  Military  Art,  fignifiet  s 
Duty  or  Service  paid  by  tbe  SoUierv,  to  fecnro 

the  Army  or  Place  from  tbe  Surprizes  and  Efllbrts 
of  tbe  Enemy ;  and  of  this  there  ate  feveral 
Kinda:  At,  1.  The  Miin  Guard;  which  is  that 
frorn  whence  al!   o.her  CusrJ?  nre  detatcfa'd  : 
Tbulc  who  are  lu  uiouni  ilic  Guard,  meet  at 
(he  rcfpedive  Captains  Quarters,  and  are  carried 
from  thence  to  the  Parade  ;  where,  after  the 
Whole  Goard  it  drawn  up,  the  Small  Gitanis 
are  deiacb'd  for  the  Po/is  and  M./^4^i'nf  j  ;  and 
(hen  (b«  Subaltern  Officers  throw  Lots  for  their 
Gaards  ;  and  are  commanded  by  tbe  Captain  of 
tbe  KUim  Guard,     i.  AJvsncr  Gujrd,   is  that 
Party  of  Horfe  or  Foot  whicn  march  before  a 
Body,  to  give  Notice  of  approaching  Danger. 
When  an  Army  is  opon  their  March,  the  Gr««d 
Gif«rd«  which  Ibonld  moont  that  Day,  fetve  at 
Aihanct  Guards  to  ".he  Army.    Thii  Imall  Bo- 
dy aifo  of  II  ot  §6  Hode,  which  arc  poftcd 
under  a  Corporal  or  Qoaner.mafter  before  the 
Grind  Guard  of  a  Catnp.  arc  called  the  Advance 
Uuard.    3.  Grand  Guard,  are  3  cr  4  Squadrona 
of  Horfe  commanded  by  a  Field  Officer,  and 
pofled  before  tbe  Camp,  on  the  Right  and  Left 
Wing,  towards  the  Enemy,  for  the  Security  of 
the  C»mp.    .;.  In  2  Camp  a  I  fo  every  Battalion 
poftt  a  (mail  Guard,  commanded  by  a  Subalura 
Officer,  about  loe  Yanib  before  itt  Front ;  and- 
this  is  called  tbe  .^larier  Guard.    As,  5.  That 
fmall  Guard  of  Puuc  whicb  a  Regiiiicoi  of  Horfe 
mounts  in  the  Front  of  tbe  Regiment,  under  a 
Corporal,  ii  call'd  the  Standard  Guard.  There 
is  alfo,  6.  Tbe  Pitquet  Guard,  which  is  a  good 
Number  of  Horfe  and  Foot,  whicb  keep  them- 
felves  always  io  a  Readinefs  in  a  calc  of  an 


Part  of  wbat  tbey  dig  up,  and  which  baib  no  |  Alarm :  The  Horfe  are  (addled,  and  tbe  lUdera 

~    "  '    ■     ■         "  "  booted,  all  the  while ,  and  the  Foot  draw  \ip  at 

tbe  Head  of  tbefiatiahon  at  the  Beaitn^  ot  tbe 


Mine  or  Oar  in  it,  but  It  peculiar  to  each  parti- 
cular Lo^,  i' t.  fucb  a  Load  bath  fucb  a  ct>- 
lonred  Greut.  The  common  Earth,  whicb  is  the 
lonfc  Mold  above  (he  Sbelf,  in  wMch  find  tbe 
Sboad,  they  call  Deads. 

GROOVE,  is  the  Shaft  or  PafTage  into  the 
Lead  blioei,  and  by  which  (hey  draw  op  their 
Oar. 

CROSSE.  Formerly  a  Villain  imGrefi,  was 
fncb  a  Icrvik  Pcciibo  at  was  not  appendant  or 
«noe3c'd  to  the  Land  or  Mannor,  and  to  go  along 
with  tbe-Tenufc  as  nn  Appurrenmce  of  it  ;  but 
was,  like  the  otbet  Perlonai  Goods  and  Chatties 

^oif.;hie  ioffri,  ai  bis  L«nl'i  ^  Fba(M«iadOif< 


Tdttou  ;  but  afterwards  return  to  their  Tenti^ 
wb:  re  tbey  arc  in  a  readinefs  to  march  upon  any 
fudiicn  Alarm.  This  Guai d  is  to  make  Rcfifiance, 
in  cafe  of  an  Attack,  'till  tbe  Amy  caa  gee 
ready. 

OtTARDTAN  »f  the  SpHtuititiu,  Is  be  that 

colleds  the  Sfititualitief  of  any  Biflioprick  du- 
ring the  Vacancy  of  that  Sac.  Tbe  Dean  and 
Chapter  of  C4fMerftn7  arc  G  jjotj  of  the  SfiriiiU 
alities  for  the  whole  Dioc eft:  and  Province,  du- 
ring the  Vacancy  of  that  Aicbbiiboprick. 
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GUERITC,  in  Fortilicfltion,  is  a  fmtll  Tower 
of  Wood  or  Stcrx,  pljc'd  uluallv  on  :hr  Point 
of  A  Baftion*  or  oo  tbe  Aojies  of  cbe  Shoulder, 
to  bold  «  Ceminel,  who  w  to  lake  care  of  the 
Diich.  and  to  warch  out  againft  Surprizes. 

GULB  of  /iu^uft,  is  tbe  Day  of  St.  Pettr  ad 
I'incule},  celebrated  formerly  and  now  on  tbe 
firft  of  Aujfaft.  Sec  HoffimtM  d$  Origitu  F^th 
rum.  Fol.  85. 

GV^-Vovder.     The  wondcrfQl  Ezplofion  of 

tbiamilciiicvoiuCoinpofition  (when  ic  iikindkd) 
fitani  natifefirom  beoce :  Tbac  tbe  Snlpbar  atxi 
CoaMofi  being  Bndic5  very  quickly  fct  on  Fire, 
ibeydo  very  fw lit ly  accend  the  Nitre  ;  wbofe 
Spirit  being  tbereby  rarified,  brcaics  our  with  .1 
violent  Explofion,  like  the  beatcd  Vapoar  of 
Water  out  of  an  £oIipile.  Tbe  Stilpfaur  alfo 
being  of  a  voUule  Nature,  is  iift- If  .il  o  convn - 
ced  loto  Vapour,  and  fo  encreafcs  ibc  Explofion  j 
•ml  ilMn  Pkn  of  it  which  is  of  an  Acid  Natare. 
(at  tfaat  Spirit  which  they  call  Oil  of  Sniphnr 
fer  Campanam)  upon  the  Accention,  breaks  out, 
and  entring  into  tbe  fis'd  £|ody  of  the  Nitre, 
looCens  and  lets  out  its  latent  Sj^rit  aUb,  Ixreby 
goducing  a  yet  much  greater  rennentaiion  and 

And  if  yoo  tningle  Salt  of  Tartar  with  Gun* 
Powder, aadlcc  ibat  Mixture  be  gradually  beatcd 
'till  it  come  to  lakc  Fire,  the  ExpIoHon  will  br- 
cocne  much  more  quick  and  violent  ;  and  ihis 
cao  arife  from  no  other  Caufe  than  from  tbe 
AMon  of  tbe  Vapoor  of  the  GaO'Powdcr  on 
tbe  Salt  of  Tanar.  fiy  what  Means  the  finall 
Parrii  lc^  of  Bn  liis  d n  3.St  npon  one  another  with 
(bis  Immenfc  Violence,  you  will  find  ondcr  (be 
Word  AttraHim. 

CUN-/(.M»i,  in  a  Ship,  is  the  Appartment  an* 
der  tbe  Great  Cabin  ;  where  the  Mafter  Gunner 
and  bis  Crew  rendezvous,  get  ready  their  Car- 
tridpea,  ^e.  end  do  ail  Tbii^  belong iagio  their 
BouBeffa 

GUNTERS  Line.  Dcftgninp  in  this  Vcjlume, 
the  Oefcription  and  Ute  of  (be  common  6cate«, 
Rules  ant)  other  Mathematical  Inftraments  ;  I 
Iball  now  give  you  the  CnnftiTUTinn  and  Ufe  of 
this  Famous  Line.  Provide  a  Kuler  of  any  Me- 
tal, Wood,  fSc-  that  is  proper,  of  any  Length, 
(the  larger  the  bener)  and  aooordina  to  the  de- 
nned Length  of  yonf  Lideof  NmnMn,  divide 
••Xine  of  tbe  fainc  l  ength  into  10000  equal 
Parts  ;  and  then  bavmg  Recourfe  to  a  Table  of 
Logarithms,  caJc*  off  from  tbe  faid  Scale  the 
Artificial  or  I  ngarithmic  Numbers  anfwrering 
to  the  Divi/ioii  ut  your  intended  Line,  (omitting 
the  Index  or  Charatfieriftick)  and  thefc  Dif\ances 
wtU  graduate  yoar  Line  of  Nomberi,  and  di. 
videiirfacote  Pt^nMrr,  ttmh$,  CetM^r,  fie. 

For  the  firft  eminent  Nine  unequal  Parts, 
which  have  the  Nine  Digits  annex'd,  are  call'd 
Primes  }  and  tbe  SubdiviGoos  of  tbofe  into  Ten 
Icfler  Parts  are  called  Tenths  ;  each  Tenth  is  divi- 
ded, or  fnppofed  ro  be  fo,  inro  Centefms ;  and 

thi'ic  Ccrilcfm!  ir,ro  Milliitu,  a.s  Mr,  l^lni^^iti  calh 

tbern.^  Numerttim  cbercfore,  as  they  call  it,  00 
tbe  Line  will  be  very  eafy  ;  and  you  may  know 
rradiiy  how  to  find  the  Point  exprefling  any 
Number  of  not  above  4  Places  00  it.  Suppole 
ibeNanaber  wet  1  £7 ;  The  Figure  4,  OB  die 
Line,  exprelTesthe  Place  of  4000  ;  thence  acconnt- 
ing  8  Tenths  farther  to  tbe  Right  Hand,  you 
will  have  tbe  Place  of  4:  ;  and  in  the  next 
Teoib^  rcdioiuoj  forward  6x  SubdivifioaSf  yoa 


will  have  the  proper  Point  for  4860  •  and  then 

in  the  next  Centefm,  taking  or  guclUng  at  7,  ami 
Pradice  will  make  this  eaiy;  you  will  find  (be 
Point  (nearly)  for  4867. 

But  if  yo'.ir  Number  bad  been  bur  of  -j  Places, 
as  486  ;  liicn  the  Digit  Figure  4  or.  the  Line 
would  only  have  reprefented  400.  And  if  it  had 
been  but  of  two  Placety  or  a  fin^  Figure,  die 
Figare  4  on  the  Line  would  have  been  40,  or 
barely  4  Unites  accordingly.  Tis  plain  alfo, 
that  any  Decimal  Fradions  aod  Un£xi  Numbers 
Wilt  be  reprefented  on  cbe  Line  as  caly  as  Whole 
Numbers,  Regard  being  only  had  toilKFoim  or 
Line  of  Separation. 
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PROfiL£M  L 

'/  heing  given,  to  ftnJ  a  TbirJtt  FtMrA 

Geometrical  Proporiim, 


The  I  ine  being  ne  t fi in g  hw  3  Series  of  Loga- 
rithms or  Artificial  Numbers  in  an  Arithmetical 
Proportion ;  'tis  plain,  if  tbe  Compalfcs  be  ex* 
tended  front  the  iift  Term  to  the  kcood,  the 
fane  Diftance  will  reach  from  the  3d  to  the  4ih, 
from  the  4th  to  the  5th,  and  fo  on  continually  ■ 
only  yon  muft  turn  the  I.cg  forward  when  a 
greater  Term  isrequir'd,  and  backward,  or  n»> 
wards  tbe  Left  Hand,  when  the  proportional 
Term  required  is  to  be  lefs  4  as  common  Scnfe 
will  dire^.  Thus  if  the  Two  Numbers  bad 
been  to  and  ix,  tbe  Third  Proportiooal  forward 
would  be  14^,  and  backward  8.?,  &c.  Sothac 
all  Queftions  10  any  Pradical  Art,  where  fuch 
kind  of  ProportionaJ$  are  required,  may,  jon  fee 
ctlify,  be  #fooghr  by  the  Gsmtert  Um, 

PROBLEM  IL 

T(*  miiUiffy  «r  dif>i(k  mm  NMUttr  Mtlhen- 

?;incc  in  all  Multiplication,  As  t  is  to  ti  e  One 
Factor : :  So  is  the  Other,  to  tbe  Produd,  And 
fince  in  all  Divifion,  as  the  Devifor  is  to  IJni- 
ty  ::  So  is  the  Div-dcnd  to  the  Quoticnr.  Fi- 
tber  of  thefe  Rules  may  be  ealily  wrought  by  the 
Line  of  Numbers,  fince  iis  only  finding  a  4th 
Proportiooal  (o  Three  Terms  given.  The  fixtetic 
of  tbe CbvpajTev therefore,  from  iio tbe Molti- 
plier,  will  reach  forward  in  Whole  Ntm  bt  r$ 
from  the  Multiplicand  to  the  Produdl  :  And  the 
Extent  from  tbe  Divifor  to  Unity,  will  reach 
from  the  Diyidend  to  the  Quotient.  If  either 
or  both  Numbers  be  Decimal  Fradions,  iheNa- 
rurc  of  the  PrruJuct  cr  Quoticnc  muft  be  deter- 
mined by  tbe  Rules  siven  abont  man^iofi  o£ 
(bcb  PnetioM  t  but  the  fame  P^pure*  will  be 
found  by  the  Linr,  Icr  rhc  Nature  or  Value  of 
cbe  Numbers  be  what  11  will.  N.  6.  How  ma- 
ny Placcf  muft  be  in  tbe  Produdl  or  in  the  Quo- 
tieoc,  stay  be  difcovered  eafily  by  tbeRoles  of 
Commoa  Arithmecick,  and  coofcqoeotly  to 
what  Endhwft  yon  mull  cndeafottt  to  fo  la  dK 
Line. 

PROBLBMin. 

XSvw  Nitmters  being  given,  to  find  a  Pmnh  M  M 

This  relates  to  the  Proportion  of  Surfaces  arJ 
iUca'a,  whicb»'  wbea  Similar  Figures,  are  iii  a 
I  DupUcare 
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Dofrfkate  Ratio  of  ibeir  Homologous  Sideti 
Let  the  DUmeter  of  a  Circle  be  14  Indies,  and 
its  Area  154;  What  ia  tJieArca  irf  « Circle, 
wbofe  Diamecer  is  28  ? 

Exxend  tbe  Conpaflei  from  14  to  28  ;  that 
Bnent  will  leadi  from  i  j4 10  308,  uA  iboKc  to 
616,  tlwAieareqair'd. 

P  K  O  B  L  fi  M  IV. 

7b  llfW  Nunhn  given,  to  fnJ  a.  FfMrftfr  M  4 IW- 
plic4t«  ProfortitH, 

This  nbm  loSoUdi,  iad  ibdrPkoponioB  n> 

Lifxa. 

Let  tbe  Diameter  of  ao  Iron  Bullet  be  4 
Indies,  and  us  Weight  9  %.  Whar  will  a  BuJlct 
weigh,  wbofe  Oiamcccr  is  as  mocb  mote  j  vi:^. 
8  Inches  P 

Tbe  £xceoc  of  the  Compai&a  fcoiD  4  lo  8,  ap- 

£Iied  to  9,  and  rarn'd  three  TioMff,  mil  at  lift 
in  oa  7a«  the  Weight  foaghc. 

PROBLEM  V. 

To  find  4  Mean  Preptrtim^i  between  Two 
Numhenghftnt  ^ti  fitff^t buween  % imd  ^t. 

Extend  tbe  Compaflcs  from  8  in  ibe  I^t  Hand 
Part  of  the  Line,  to  32  in  tbe  Right,  and  tbeo 
biied  tbac  Diftance  ;  tbe  balf  Ihall  reacb  eitbef 
Irom  8  to  16  forward,  or  from  32  to  16  back- 
mni. 

PROBLEM  VL 

T«  find  Jmo  or  mere  Mean  ProprfitnaU  btfwten 

Divide  the  Diiiaace  between  the  two  Numbers 
into  a  Nnmber  of  equal  Parts,  wbicb  fliali  ex> 
oecd  the  Meant  rcqniicd  bjr  cue  ;  (41  if  z  are  re- 
c]iured  into  3,  if  3  atereqaiml  fnto  4,  (Sc.)  So 
ihaH  the  Feet  of  the  CoiupjlfL's,  when  turned 
irom  eitber  of  tbe  Numbers  towanis  tbe  otbcr, 
nuk  out  the  middle  Ptoponkwala  feqaired. 

PROBLEM  ViL 

T«  ExtrtiB  Of  Sfun  J(ew  ^  svtHm^, 

hlffeA  the  Diftance  between  1  on  the  Scale, 
and  the  Point  wbicb  reprefents  the  NomHi?r  ; 
and  tbe  Half  being  fet  from  i,  wiil  give  tbe 
llbw  repiciciitng  ibe  Rmi; 

PROBLEM  VUL 

fir  tbt  OAiek,  i(fa,  tttbdttf  tmf  Wghn  Ptmer. 

You  muft  Divide  tbe  Diftance  on  tbeUie  be* 
twecQ  I  and  the  giveo  Number,  into  as  many 
equal  Pans  as  the  Index  of  the  Power  cxprefles  j 

and  one  of  chofc  Parts  ftt  frnvij  1,  on  tbe  Line, 
will  find  I  be  Point  reprefcming  tiie  Root  re> 
qiHr'd.  Thus  if  the  Cnbick  Root  of  1718  weie 
reqair'd  :  Divide  the  Diftance  between  1  and 
1728  into  tlnec  equal  Parts,  (3  being  the  Index 
of  the  Cube  or  Third  Power;  and  one  of  tbofe 
iet  from  1  forwaid,  wiU  find  i&  the  Root 


GUN 


N.  B.  Only  obferve  co  Point  tbeNnmier  wbofe 
Root  It  to  be  EsmOed  (at  in  Bxtraaion  of 
Roots  in  Cotnmon  Arithmerick)  then, 
if  tbe  laft  Point  fall  on  tbe  firft  Figure  of 
the  Number,  tbe  forner  Way  of  accouac* 
ing  00  tbe  Line  will  dor   Rut  if  tbehJI 
Point  fall  on  tbe  fecond  tigurc  or  Place  ht 
the  Number   (reckoning  from   the  Left 
Hand  towards  die  Rigbi;)  then 
tbe  whole  Length  of  the  firft  Line  of 
'       Nuinbers  in,  and  carry  ihe  Account  on  in 
the  Second:  As  fuppole  the  Root  of  36 
were  reqnir'd ;  begin  to  take  tbe  36  fnui 
the  firft  I  on  the  Left  Hand  in  the  Line,  and 
account  the  36  on  in  the  fecood  Line  j  and 
then  half  that  Diftance  being  fent  from  rbe 
firft  1,  will  reacb  to  6,  die  Root  in  eitber 
tbe  firft  Of  fecond  Line.  So  alfo  if  die 
Square  Root  of  1440  bad  been  fought:  . 
Accoaot  the  whole  firft  Line  for  your  firft 
1000  ;  and  then  tbe  440  on  in  the  Tenths 
between  the  fecond  i  and  2  :   So  will  half 
the  Diftance  between  tbe  firft  i  and  thu 
PouN»  f«acb  from  1  to  oearsS  hi  dilKr 
Line, 

FROBLkM  DC 

Brt  tit  Vfe  ef  the  Line  in  Tngonomctrj'  j  See 
that  H^§rd, 

The  Vfi  hi  Superficial  Mettfure* 

PROBLEM  X. 

HMiag  ttt  DUtmtter  cf  4  Circle,  to  find  tkeCif* 

cumference. 

Extend  tbe  Compaiiei  firooi  1  to  the  Number 
exprefiing  the  IXuieicr;  and  then  the  f^ioe 
Extent  will  Kach  from  3,141  to  the  Cifcnm* 

fereoce. 

PROBLBMXI. 
Hatini  the  Diameter,  tc  find  the  SnferfieialCeMtnt, 

The  Extent,  as  before,  from  i  10  the  Diame- 
ter being  found,  (e:  it  twice  from  tbe  Point  of 
,78)4  on  tbe  Line,  and  dien  it  will  reach  to  the 
Nnnber  czpc«ffiog  dK  Area, 

PROBLEM  Xir. 

The  Breadth  cf  4  P^'R  in^le  being  given  in  Inch' 
Mesfure,  and  the  Length  in  Foot'MeM/ure,  t» 
find  the  Aren  im  gut, 

ti  on  the  Line 

ro  rhc  Rrcadrh  in  Inches,  and  ibat  will  reach 
from  tbe  Length  in  Peet,  to  tbe  Area  in  Square 
feet. 

PROBLEM  XIH. 

The  Length  and  Breadth  heing  given  in  We^Jitf» 
fure,  to  find  tbe  Area  in  Tordt. 

Tbe  Extent  from  o  to  die  Srtad^  will  reach 
from  tbe  iMigfA  «o  the  Jtm  inranfe 

f  Ra 
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PROBLfiM  XIV. 

Tbe  Extent  from         to  the  9mubh,  will 

reach  from  tfiL  Length  to  the  Content  in  Perches  .- 
And  tbe  £zteat  from  160  to  tbe  Breadth^  will 

T6#  I'Tf  in  Soitd  Meajure. 

PROBLEM  XV. 

The  Dtfth  tmd Bretdtb  of  a  ^ight- unfiled  ParaJlelc- 

tm  FM»MM/hrey  to  find  tbtrCMttmt  im  tin. 

The  Exrent  from  11  to  the  Breadth  tnd  Depth 
ia  laches,  being  twice  repeated  from  the  Length 
in  Feet,  will  reach  to  the  Content  in  Feet.  If 
the  Parallclopipcd  be  Oblique-angled,  you  muft 
find  a  Mean  Proportional  between  the  Breadth 
and  Ikf$b  I  And  then  the  E*ttmt  from  ii  to  the 
Metn  Prapomoail  being  twice  lepcaicd  Item  the 
Xn^ib  inVeec,  wiJl  icacb  to  tfce  ChmmM  in  Fcec 


PROBLEM  XVL 

lb  fkUOMStHHty  of  4  CjUmitr,  wk^i  Brg»  md 

Thd  Extent  from  i  10  tbe  B^fe,  Will  XCach 
from  tbe  Length  to  the  Solid  CMtemt, 


PROBLEM  XVII. 

Hm'iV  *^  DUmeter  of  a  Sphert,  tofimd  in  Sur- 
face and  SoliSty. 

The  Extent  from  1  to  the  Diamewr*  repeet 
twice  from  tbe  Pdnt  of  3.141,  and  that  will 

reach  to  tbe  Number  ezprefling  the  Surface  : 
Aod  if  yoo  repeat  tbe  £xteot  Irom  i  to  tbe  Dia* 
meter,  three  times  from  .5^38  oa  tbe  Litie»  that 
will  reidi  to  the  S^  Cmm  tt^pxt^ 


m  Vft  in  htttnfi  smd  AMmiitits. 

PROBLEM  XVf n. 

'^fiitdith4t  anji  Sum  mlltncrtafe  </  6  per  C^eot. 
MMrtJi  upon  iHtereft,  iffirhirm  mttffMutTSm. 

Extead  the  Comjpa&i  fnia  too  to  106,  and 
tbenfepeat  that  Oiftaiwe  fire  times  from  273,  fo 
wiU  the  Point  iii  Uft  fall  on  401.  i,  or  402  /.  %$. 
winch  ii  the  Principtl  iad  Ineicft  reqoir'd. 


PROBLEM  XIX. 

A  Sum  of  Money  being  duo  for  t  Time  to  cmw,  t» 
kjitm  wiw  *tit  wert/t  im  nsdf  idmtej. 

Thii  is  the  Reverie  or  tbe  Lift. 

PROBLEM  XX. 

ji  Tear!}  f^ent  or  Ammity  being  for  bom  for  a  Terne 
efXtttrt^  to  find  what  the  Jhn»$ii^mi»eam$- 
te,  M  the  Hfi$e /reftfed, 

Al  fappofe  a  Rent  or  Annuity  of  12/.  per  Ann. 
wereforbom  fixtecti  Ycaraj  What  will  the  Ar- 
reare  amonne  to  u  the  Rate  of  8/.  ferCenK 

Intcrcft  ? 

Firil  6ad  ib«  Prioci^  aalwcring  10  ri /.  by 
faying.  If  8/.  bath  106/.  for  its  Principal,  whac 
will  11/.  luvt.5  Anfwcr,  150/.  Then  I  find 
(  by  ProW  18  )  that  150/.  being  fotborn  fix. 
ct<D  Years,  amounts,  at  8  /.  Per  Cent,  to  S«3-9i' 
or  313  i.  1 8 /.  Out  of  wbica  dcdii(!ling  t;o/. 
the  Piiocipal  attfweri«g  to  tin  Annuity  given, 
tbtrt  rematna  3(3/.  18  ihcSuaof  dllh« 
Ancaareqotr'ct 


To 


PROBLEM  XXL 

viwi  dnnusl  I{ent  or  Aiumily  it  xmtb 

HfA4f  Ma*'?- 


Find  ( by  the  Precedent)  tbe  Vaiue of  tbi 
Arrcan  at  tho  End  of  tbe  Term  propofed ;  anj 

then  (by  Prci/  19.)  what  thofc  Arrears  arc  worth 
in  Re«dy  Mosey  ;  and  that  will  be  the  reqair'<| 
Price  or  Value  of  tbe  propofed  Rear  or  Annuity  ; 
t'  gr.  I  End  ihc  Arrearsof  1%  U  fer  Ann.  at  fix, 
iccn  Years  end,  aud  at  8  I.  per  Cent,  amount  ta 
363  /.  i8i.  Aod  I  find  Cby  tbe  191b  ProlfU)  xhn 
tbe  Mid  Son  ia  woribin  Readj  bdooqr  106 4«> 
and  confeqnrnily  I  oondnde,  ibae  iheLeale  ot 
Annuity  propufea  is  wortfa  iafCldy  BlwieF  («!•• 
ter  8  i.  per  Cent.)  \q6  I.  4  /. 

If  the  Term  of  the  Annuity  don't  commence 
prefcntly,  t-jt  fiippofe  tt  five  Years  hence  Of  » 
come,  [hen  yon  mull  imd  what  the  Arrears  for 
all  that  Time  are  xvorth  in  ready  Money  ;  that 
is,  what  they  are  worth,  when  foiboni  in  thia 
Inftaoce  for  twenty  one  V ears.  The  Anfwcr  it, 
71 1.  6  t. 

GVJS:  Set  Iftteftines. 

GUY  Uppe:  SeeG»r»  in  VolL 

GWAIF.  tbe  fame  with  ;  ■  e.  fach 
Goods  as  Felons  when  purfucd,  c^li  down  aod 
leave  in  tbe  High-Way ,  which  become  a  Fchp» 
feitnre  to  the  King  or  Lord  of  the  Manner,  un. 
lefs  the  Kiebt  Owner  legally  claim  (hem  wiibm 
•  YeiramfaDay. 
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HABENTES  Homines,  F^hg-l^m;  at 
they  are  call'd  in  a  Cbancr  of  CtmUpb 
King  of  the  Merciatu,  Anrnt  8lt.  !>• 

Frefnivi'xW  h^vr  djeferobc  no  more  than  Divltcs, 
ftich  Meo  ;  Bat  oo  d^ubt  the  Word  implies  a 
fttiCbet  Senee ;  tod  Cgoified  diber  tbe  King's 
Guar?f  or  Rrtinue,  which  were  at  the  King's 
Plcalurc  to  be  feajling-  Mrn,  at  plentifully  enter- 
raioed  at  ibeHonles  of  bis  Tcoanis:  Oc  rather, 
tbofe  Old  Servants  wbicb  were  coimnemled  to 
tbe  Religious  by  the  King ;  and  fo  fafined  on 
tbcm  iVir  Corr.^.ucj,  or  Maintenance  for  Life.  SnmL- 
think  that  tbey  were  ooly  IfUdttt  and  Sureties, 
or  JMhirgbi ;  miicbindef  their  Chief  or  Princi- 
pal Tything  Man,  were  to  keep  tht  King's  Peace, 
and  to  be  accountable  for  the  Breach  ot  lu 

HABITATION,  in  the  Civil  Uw.  is  the 
Term  for  one  of  the  Perfonal  Services,  by  which 
a  Man  bath  a  Right  to  live  in  tbe  Houle  of  ano- 
ther without  Prcjii  l  Lc  I  J  the  Pioj  ric  y. 

HADBOT£,  was  a  Rccompence  made  for  tbe 
Violatioo  of  fbly  Ordcn,  or  Violence  dferM  to 
FerfiNMintbem. 

HAIL.  Dr.  lya^is  m  a  Lcucr  from  Oxon  to 
the  Secretary  of  tbe  Royal  Society,  and  prioied 
in  the  Tran/aHions,  cbfcrves  that  Htil  is  very 
often  an  Attendant  on  Thunder  and  Lightninp  , 
(of  which,  fee  'Thundfr  in  this  Volume.)  And 
'tis  tveli  known,  that  in  our  artificial  Congela- 
riont,  a  minnve  afSaom  and  Nitre,  or  even  com. 

moo  Salt,  will  cauica  very  fudden  Congelation  of 
Water.  Now  the  i'ame  in  tbe  Clouds  may  caule 
IffaiiStenes ;  and  the  rather,  liecanfe  not  only  in 

fnrt-ie  prrdidruflv  great,  but  tl*o  in  roinition 
Haii-Siones  ihcre  Seems  lonnewbdC  like  inow  ra- 
ther than  Ice,  in  the  midft  of  them.  And  as  to 
ibofe  very  large  iUil-Sme*^  wei|}hiog  v  or  |  of 
k  Ponnd  ;  by  tbe  violence  of  thetrFatt'tii  mani- 
fcft  they  muft  have  dcfccndcd  from  a  great  Height: 
Aod  thb'  perhaps  in  their  firft  Concretion,  or 
Congelation,  their  Bnik  migbi  be  bnt  of  tbe 
moderate  Size  of  common  Hi'!,  yet  in  their  long 
Dtrlccnt,  if  tbe  Ai(<^4'«i7>,  ihrougb  which  they  tdl 
.were  alike  inclined  to  Congelation,  rfaey  might 
receive  a  great  Acoeflion  to  their  Bulk,  by,  per- 
haps, many  of  (bem  coalefcing  and  incorporating 
into  one  ;  as  in  that  Orange  Sh<  wLr  uf  H.iil  in 
Skftmber  1672.  whereof  their  buog  on  tbe  Trees 
a  great  deal  in  tbe  form  of  Icicles,  of  a  Foot  or 
'jaofc  in  length. 

'  HAIL  WORKFOLK  ;  /.  e.  Holy  Work-folk, 
or  People  who  hold  Lands  for  tbe  Service  of  Re 

Fiiring  or  Defending  fome Church  or  Sepulchre: 
or  which  pious  Labours  they  were  excufcd  for- 
noerly  from  Feudal  and  Military  Services. 

BALF-B/mis,  isihc^TermforarooodMafsof 
Menl,  w&icb  codies  <)Bt  of  tbe  Fhm^f  inalllroD* 
work :  See  Iron. 

*    a^iJf'langtnt-Lines  :  See  ScmU. 
'  HALP-Twzjjuf.  or  Partj^Jur^,  it  a  Jury  em-  1 
panell'd  in  aCanfc  where  1  Srrarpcr  is    I'artv  ;  j 
whereof  tbe  one  Part  couiill*  ui  Dem/xris,  tbe  o- 
cherH<ll  ni  Strangers:  And  tbe  fame  is  ufed  in 
FJeaa,  where  one  Party  ii  a  Denisen,  tbe  other 
a  Stranger.  Tbit  way  of  Ttyal  wa»  firft  £naa- 
cd  by  sScttoceof  BdmmtUL 


HALLAGE.  is  a  Fee  due  for  Cloths  brought 
forfale  to  Bi^kftelUHall  in  London  ;  and  alfo  the 
Totlrbat  it  due  to  the  Lord  of  a  Fair  or  Market, 
for  fuch  goods  as  are  fended  ia  the  Common  . 
Hali  of  the  Place. 

HALO.  Mr.  Huygent  (vii.  Pbitefopb.  Tttnf. 
N.  60.)  endeavours  ro  account  for  the  Appearance 
of  Halo's,  or  Circles  tound  the  Sun,  thus  :  That 
they  arc  formed  bjplmaHroilild  Grains  of  akind  of 
Hail  made  up  of  two  parts  ;  one  of  which  is  rpake 
aod  inclofed  in  the  other,  which  inranfp.ircnt  ; 
anil  I  he  Time  way  he  accounts  for  the  p.nbeHa  ■ 
only  there  he  imagines  that  the  Icy  Grains  arc  of 
an  obloog  Figure,  and  rottidiog  at  tbe  Ends  like 
Cylinders  wiih  round  convex  Tops.  Where  fome 
of  chefe  Cylinders  are  in  an  eredt  Pofition,  the 
Circle  they  form  will  be  white,  and  is  caufed  bjr 
the  Reflexion  of  the  Rays  of  the  Sun  on  the  Sur- 
face of  thefe  Cylinders.  He  proceeds  afterwards 
[ii  JC(  fJiuir  for  tbe  colour'd  Halo's  and  I'arhctia 
from  the  fame  Hypothefis,  and  produces  an  Ex- 
periment of  a  Gists  Cylinder  of  a  Foot  famg,  and 
having  within  an  Opake  Kernel  ( which  was  a 
Cyl  nder  of  Wood)  ,inJ  the  ambient  Space  was 
filled  wub  Water :  Which  Cylinder  being  ex- 
polcd  to  the  Sun,  and  the  Eyedifpofed  in  propel 
places,  (he  feveral  fucceifive  Reflexions  and  Re- 
trad  <rs  r.eceitary  to  prodace  fiicb  Sftdi  did 


plainly  appear. 
HALY-MOTB  («Ke#  B^ttge-mttt)  a  Word 

rerain'd  in  HereforJjhirt  to  this  Day  for  a  Court- 
Warren.  Ic  may  ngnifie  a  Convention  of  Citi- 
zens in  their  Court-Hall ;  or,  a  Btfy  or  Ecdefi- 
aftical  Conn.   Cowel's  Intrr-pr. 

HAMBLING,  or  Hamelimg  of  Dogs,  is  the 
fame,  in  the  Laws  of  tbe  Foreft,  as  Expedita- 
tiog :  And  Manvfood  faith,  Canutm,  in  Can.  i; 
camtbe  Lawing  ot  Dogs,  Genu/ajfio,  Ham- firing, 
ing. 

HAMMER.  BeiidesibeS/;</;ge/,  or  large  H^m- 
mm  u led  by  Smiths,  there  is,  i.  The  H^»fl'- Hans*  , 
mfr,  which  is  iiOd  by  the  Smith  at  the  Forge 
with  one  Hand.  Its  edge  is  call  d  ti'.e  L'tn  ;  and 
the  other  part  of  the  Head  the  F^ct ;  and  the 
Hole  for  tbe  Handle  is  call'd  the  Bje.  2.  The 
Rjvet ling-Hammer,  chiefly  us*d  for  rtvetting  or 
fettir.g  fir.-,'.f.;tif  <-i;IJ  Ir.i;i  ;  or  for  cro 'k  i  r  f  of  imall 

Work;  but  'tis  Icldom  us'd  at  the  Forge.  For 
tbe  Smith's  larger  HtawiOJ,  ^SUige. 
HAMPER  :  See  Hamper. 
HAMSOKEN,  Haimjukfu,  HomefokfP,  is  t  he  • 
Term  in  Scotland  for  the  Crime  of  him  that  vio- 
lently AfTauJietb  a  Mao  to  bis  own  Honfe :  And 
our  ancient  Records  call  Burglary  Hsnsftcne. 
HANAPER    See  Clerk,  ot  the  H^nepcr. 
HANCES  (in  a  Ship;  are  Falls  or  Defcenis 
of  tbe  Fift>Kaili,  wbidi  are  fibfiMl  on  Baoilkert 
on  the  Poop,  Qpanci^Decfc.  tSf'  down  to  tbe 
Gangway. 

H  i\NCES  in  Arcbitedure  «r« 
1  rrical  Arches  ;  and  thefe  arc  the  Arks  of  fmaJi- 
ier  Cirdes  than  the  Sc/iemf  or  middle  Part  of  tbe 

HANDfiOHOW,  is  a  Surety,  a  Manual 
Pledge  ;  ^#.  flnJ^wUod«riakcr;  ulM- 
b$nm  n  a  S»perhr  or  Cbtef  loftnimeot.  SfetmM. 

^  HAND- 
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HAKDGRITH.  wit  anriently  the  Word  for 
Prace  or  Prowdioa  given  by  ibe  King  wiib  litt 
own  Hand; 

HAND-HABEKD,  h  a  Thirf  --ken  with  the 
Goods  io  bis  Hand,  or  upon  bim,  as  we 

HANGWITB,  according  to  ((sfigt,  mm  •  Li- 
berty granted  to  a  Man  whrreby  hr  wai  qait  O^ 
a  Felon  or  Tbiel,  bangu  wuiioui  juiigniCDt,  or 
efcap^i  ouf  of  CuQody. 

HANS£.  is  an  old  GotbieK  Word,  (igoifying 
a  Society  of  Mercbams  combin'd  together  for 
the  faoJ  INngc  ir.d  fj!"'  PaiTagc  of  Mercluin- 
dize  trom  Kingdom  co  tUogdom.  Tbis  Society 
vm,  and  in  f»rt  is  yce,«fulow*d  wiiib  amy  large 
privileges  of  Princes  refpedively  within  their 
Territories.  It  bad  four  principal  Scait  or  States, 
where  ibe  if /moiM  or  GtfriiMK  Merchants,  being 
the  £re<ftors  of  ibis  Society,  bad  an  efpecial 
Hoafe :  Ofie  of  which  was  here  in  Londim ;  and 
callM  Gil.{-H-i!d  a  Ttutonicorum,  or  MKng*tt 
vulsarly  tbe  S$eti'Tvdf  or  Stii'ttrd. 

HAPPE,  fnm  tbe  JVewc*  Bmppn^  to  Snatch 
or  Csrch,  is  a  Term  ufcd  in  our  Law.  As  ro 
Haffc  ibe  Po&iCoo  ot  a  Deed  Pole.  Littleton^ 
Pol.  B.  ToBtfft  dM  Remti  as  if  Patiiiion  be 
made  biiwtu  cm  Ptaoenors,  and  more  Land 
be  aUow'd  to  one  than  to  rbe  other  :  And  fhe  that 

hath  tntjft  of  the  I- and  chirgfs       rr)  rht'  (jthrr, 

aod  (he  Haffttb  a  Rem,  Ihe  Ihaii  rcouio  an,Al- 
fiw  wiifaom  Specialty.  Ctml 

HARMONY.  Dr.  Hs/./-r  in  hi^  DiTr onrfp  on 
thiaSab)e<2,  iaiib,  Tbat  when  tbe  Sonorous  Bo- 
djhamS^kntd^  Pirafolid  or  tenfe,  regular 
and  fit  to  receive  and  ex^f«  the  Tiemulous 
Motion  of  Sound,  equally  and  fwifcly,  ir  will  then 

lender  2.  curt.lin  dWn  fL!>nicu:rji  'J'_,nr  ur  Twit. 

The  Tune  of  any  Note  is  conftituted  by  the 
Metfere  and  Proponiooiof  die  Vilmitoos  of  the 

Sonorous  Body  ;  (.  f.  of  the  fMcAyol  thofe  Sfv 
bratiuns  io  tbcir  Recoorfes. 

For  the  tture  frejuemt  the  Vibcicioag  «fe,  tbe 
4eiiur  wiU  be  the  Tune ;  and  tbe  flower  or  fewer 
they  are  in  the  fame  Time,  tbe  jirAver  is  the  Tune. 

So  that  any  given  b!ote  of  a  Tune  h  made  by  ont 
eerfsin  Mea/ure  of  yelocitj  of  yibrstion  ;  w:^. 
$0cb  a  certain  Number  of  Coutfet  and  {(eemrfes 
(i.  e.  forward  or  backward  Vibracioos)  of  any 
'  Chord  or  String  in  fuch  a  certain  Spatt  of  Time, 
docb  coofliiute  fucfa  a  determinate  Tnne:  And 
all  focb  Sounds  as  are  Vnifeni,  let  tfaem  eoow 
froos  Voice,  Bell,  Pipe,  or  String,  are  made  *ritb 
Vibr-tioDS  all  equal  ro  one  another 

The  Continuance  alio  of  the  Sound  in  the  fame 
Tim;,  t9  tbe  End,  (as  in  Strings  of  Wire,  which 
being  once  ftruck  will  huIJ  their  Sor.nd  lonp;  in 
the  lame  Note)  depends  upon  the  fcquality  of 
Time  of  tbe  Vibrations  from  the  greatefi  Range 
till  tbCT  come  id  ccafe :  Aa  ii  the  known  Pro- 
perty of  PtmiKhmu!  And  a  Mnfical  Siring  Qruck, 
it  like  a  Double  Pnidu'um,  moving  upon  t<.vo 
Centres,  the  l\'ut  and  the  Bridge^  and  vibrating 
with  its  greateft  Range  in  the  middle  of  its 
Length,  and  the  VibratTonT  rqual,  even  rn  the 
iaft;  which  mut^  make  it  keep  the  tame  Tune  as 
long  as  it  founds.  And  becaafe  it  doth  pUialy 
kocpthe  iameTiuie  iotbel<flI,  the  Vibcuiooi 
•fieeqaal. 

The  Meafarcjof  Swifrnefs  of  Vibrarions  of  tbe 
String  or  Chord,  as  hath  been  (aid  alcove,  con. 
fiitaces  aod  determines  the  Tnne,  as  to  tbe  Actae- 
«0«iid6r«on«|/iof  the  Niilr  which  i» 


and  tbe  lengchning  or  fliornbg  of  tbe  Siring  uo> 
der  tbe  £ime  Tenfioo,  deienninet  the  Meafure 
ortlie  Vibrations  which  it  make*.  And  tbnt  H«r- 

tnony  cC'tnes  under  Mathctriitical  C.Ticiiiatic'r:$  of 
ProponioDs  ;  as  to  thcLeneth  of  the  Chords,  tbe 
Meafure  of  tbe  Time  in  Vibraiions,  and  of  the- 
Interval  of  tuned  Sounds.  As  the  Leogih  of  one 
String  is  lo  another  (if  of  the  fame  Matter,Tbick- 
nefs  and  Tenfion )  fo  is  tbe  Meafure  of  tbe  Time 
of  dMif  VihniioM.  Aa  tbe  Time  of  the  Vi. 
bration  of  one  String  to  another,  fo  is  tbe  Inters 
r.s/ or  Space  of  Acuttntfs  ui  Gravenc-:?  nf  the 
Tune  ol  that  one,  ihe  Tune  ot  ibe  other  : 
And  confequenily,  as  tbe  Length  is,  fo'  is  tbe  de- 
terminate Time,  r j-fcr?'  pitilm.  Thefe  Vibra» 
lions  imprefs  a  Motion  ot  Undulation  or  Trem- 
bling in  tbe  Air,  as  far  as  the  Motion  eSKodlt 
of  ibefiu&eMeafiuewhbtheVibratioaf. 

And  if  the  Mottooi  made  by  di£erent  Chords 
are  focommenfuratc  that  ibey  mix  and  unite,  and 
bear  tbe  fame  Courfe  altogether,  aliernateiy  or 
frequently:  Then  the  Sounds  of  thefe  diflferenc 
Chord?!,  rhus  mixing,  will  calmly  pnN  the  Air- 
dsum,  and  at  iive  at  the  Ear  as  one  Scund,  or  ncar> 
ly  the  fame;  and  fo  do  evenly,  fmoothly,  and 
with  pleafiiie  ftrike  the  Ear  j  which  pradpcei 
what  tbef  cell  •  Cimfontmt)  %  end  froai  vat  Wenc 
of  fucbaitigKcflhleMbnre,  DljUmmtn  do4H 
rife. 

And  as  tbe  more  frequent  Misiore  or  Coinci- 
dence of  Vibrations  render  the  Concerds  geoeral- 
Jy  io  much  ihe  moreperfeifl  ;  fo  the  iefs  there  is 
of  Mixture,  the  greater  and  flmc  harfh  Witt  the 
Difctrd  be. 

Ffon  alt  wbtcb  Mi  eafie  to  fee  tbe  Reafon  wby 

Concords  are  agreeable  and  pleaiiog  to  the  Ear  ; 
which  is  becaulis  they  unite  in  their  Motions  of- 
ten ;  atlcaft  in  every  fiztb  Courfe  of  Yibratioo  ; 
5?  is  apparent  from  the  Mnfical  f\.U}o'?.  by  which 
rhey  are  cooftitoicd,  which  are  ail  contain  d  wuh- 
io  that  Numbetol  6, 

Thus  tbe  Agfceneoc  bctwecB  two  or  nxiic 
Vnifom  or  Chords  of  the  (oat  Length,  C^c.  la 
bfcjule  thi  Vibrations  of  fuch  Sounds  are  equal 
to  lime  and  Mea/ure,  and  do  joyn  aod  unite  in 
every  Courfe  and  HfCMtrfe. 

\i  the  String  A  be  double  in  length  to  B 
(I  proceed  according  to  the  ufual  Diviuon  of  the 
Mooocbord)  i.e.  as  to  1  to  i.  Then  the  Vi- 
bcoiioni  of  9  will  be  dnple  to  thoTe  o(  A^  at 
twkeaf  (Wtft;  And  confequently  if  iheleSrrinp 
are  f^fuck  lof^ttlicr,  ilicir  Vibrations  will  unite 
alternately  ;  vi;{.  ac  everv  Courfe  eroding  at  tbe 
Reconrfe,  smd  give  the  S!aiind  of  the  OOm*  to 
one  another. 

If  the  Length  of  A  to  that  of  JB,  be  as  3  to  i : 
Then  reciDrocally  their  Vibrations  will  be  as  x 
to  3  ;  and  their  Sounds  will  concord  in  a  Fifth  j. 
tbeir  Motions  uniting  after  every  fecond  l{eceurfe  5 

f.  a'  every  other,  or  third  Courfe. 

U  A  be  10  B,  as  4  to  3 ,  they  found  a  Fetirtb 
together,  aod  their  Vibrations  unite  after  cfeif 
third  Rccourfe,  or  ar  every  fourth  Coiufe. 

It  the  Leogtb  of  A  be  to  that  of  fi,  as  5  iP  4, 
ibey  found  a  Ditone  or  TbitdMijer  ;  and  their 
Motions  nniie  after  every  toiinh  Recootii:;  or 
at  every  fifth  Owrfe. 

It  be  loB.  a«  6  to  5,  then  they  found  a  TVi- 
hemitane  or  Third  Minor  i  uniting  tbeir  Vibra- 
tions after  every  fifth  Rccooift,  and  at  every 
finhCoHrle,  &r. 
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And  thxxi  by  the  frequency  of  their  being  mtx'd 
•od  united,  the  WWrniw^  of  joyn'd  Concords  in 

Mufick  is  (band  fo  very  fwt  c  :  inii  plcjfi  np  ;  the 
Rennotcr  being  alfo  combined  by  ih^j  Relation 
fo  other  Concords  befides  cbe  Vnifn^n  Datfixtb 
Major,  which  is  5  CO  3,  is  within  the  compa(s 
of  i^4f}Vi  between  1  and  6t  But  t\)t  Irjfrr  Sixth 
(  8  CO  5  )  is  beyond  ic ,  but  is  the  C(  mpIi'Ticnt 
of  6  CO  5,  10  «n  Odave  i  and  makes  a  .better 
Cbocord  by  fttConUmrimt  wiA  tlNrX)dave 

and  Fourth  from  rhc  Unifon  ;  having  rVc  Rc!n 
■ion  of  a  Iinrd  Minor  to  Ore,  and  oi  a  Third  Ma- 
y«r  to  the  other,  and  their  Vibrations  uniting  ao> 
cordingly.   The  fixi^  Mryor  teib  the  iaiiie  Ad- 
vantage. 

HARO.  Hdrrim,  is  an  Outcry,  or  a  Htle-»nd- 
Ciy  after  Felons  and  AjUlefadors :  Sec  the  Ori- 
f  nnl  i>f  this  Cuftem ;  itttan  Anteirg  tlieN«ni««i» 

in  LMCcit/lume  de  Normandt'e  par  Mr.  11.  Bafnage, 

VoL  i.p.  104.  Perhaps,  hence  our  £»i;///ib Word 
to  be  ttir'i,  i.  e.  Frigbnd  |  aiid  Htr^i'd,  Tued. 

HATCH,  a  Term  in  Mining:  See  E/fay- 
Hatch,.  Hatch  \$  alfo  us*d  for  a  Crof<- Board 
tbac  liei  a^bw«R  the  Pufi,  [to  binder  the  Ore 
from  ratnbling  alt  ac  once  into  the  C9ffer  of  a 

St,iinpin^-hji!l. 

HATCHING,  is  a  Term  us'd  io  the  Art  of 
Drawing  or  Defigtiing  in  Black  and  White  j  and 
bv  Ti  tjunderftooda  manner  of  Shadowing  by  a 
continual  Scries,  or  Sacceflion  of  many  Lines 
Aorier,  or  longer  ;  dofer  or  more  feparace  ;  ot>> 
Kqne,  or  diret^  according  as  the  Work  rcqairet, 
to  render  it  more  or  If  fs  eoligbren'd. 

HAW,  is  a  fmall  Quantir;  of  I  am^,  anrf  uTn- 
•Uy  fqcb  a«  lies  oear  a  Hoole :  As  a  Hemp-Haw 
or  Plat,  'a  BemmHtm :  And  fome  otdMaonfcripts 
£iy  that  Haw  is  the  fame  with  Maifit,  a  Dwel- 
ling-Houfe,  M  in  Doowfday'Boot^  &c. 

HEADS,  is  a  Term  us'd  by  Boildcrs  for  thofc 
kind  of  Tiles  which  they  ufc  to  lay  .v,  the  Eivcs 
of  a  Houfe  ;  being  the  fail  breadth  oi  a  Coamion 
Tile,  and  bat  half  a  Tile  in  length. 

HfiAO>BOROW,  (ignifies  bim  chat  tt  Chief 
of  the  Fi^ankrPlrd^e,  and  bim  tbit  bid  the  prln- 

Cfpal  d.vcmmcnt  of  thvm  wkliin  h'^ ''Wri  pi'L-j/jr, 
And  as  be  was  cali'd  HeaA-Borow,  io  be  was  ailo 
call'd  BmrtmmBtU^  ftltfllolder  (now  BofMder.) 
Tt)iri}.Borcw,  'I>//i(V'y- Mtn,  Ch'tef.?!tdge ,  and 
Bcrm-E!dcr,  according  10  the  diverfiiy  of  Speech 
io  divers  places.  TUt  Oflweff  k  now  alnlly 
call'd  a  Cemftabtt. 

HEAD-PENCE,  or  Hedd-Siher,  was  former. 
h-  an  Exji dion  of  40  /.  or  more,  coUeiSed by  the 
Sheriff  of  NmbtmberlMd  of  die  lobabUams  of 
tbac  Coooty  every  Tbird  and  Fourdi  Years ; 
wicboat  any  Account  m^de  10  the  King.  But 
by  13  ti.  VI.  c.  7.  this  was  clearly  abolitb'd  for 
ever. 

HE  ^RT.  Authors  which  have  treated  about 
this  Maide  arc  chieliy  Loiper  de  Cerde,  Bellini  de 
Metu  CerJii,  and  Borelli  de  JAotu  jSnitnaliuvt  ^ 
wbo  acooonts  that  the  Force  of  the  Comprefiioa 
of  dw  Hrary  to  tqoeeze  out  the  Blood  into  the 
Ancrki,  is  equal  [o  [h  i!  of  3000  Pound  weight  ; 
aad  tbat  350  Pound  weight  of  Blood  paOes  thro' 
■be  Ifearr  every  Hbnr  :  to  Dn  I^N  Atdrnti 
Srcrrtl^Ti,  p  S8,  where  you  have  a  good  Attempt 
(o  eitimate  the  Quaouty  of  the  Blood  ioao  Hu- 
man B<Kly.  its  Velocity,  Qfe. 
VotU. 
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HEAT.  Great  Bodies  arc  capable  of  prefer- 
ving  Heat  for  a  long  while  ;  their  Parrs  motinl- 

ly  increafingone  another'f //rjr  And  it  mny  be, 
that  a  very  great  dcnfc  and  fix  d  Bjdy,  when 
heated  beyond  fucb  a  degree,  may  cnriU  L  ight  fo 
copionfly,  that  by  fiicb  J^iffion,  and  by  the  Re- 
aoiOB  of  in  Lighr,  and  by  tbe  Reflexions  and 
Rf-fraiSion of  the  Rays  within  its  bidden  Meaiuj^ 
it  ma^  come  to  grow  fitii  hotter  and  hotter,  as 
deriving  more  Dtgntt  tf  Hut  by  chofe  ways,  than 
it  csn  of  Coldhj  any  other  :  And  by  this  means 
u  may  come  lo  at(am-a  Hr^t/,  like  chat  of  the 
Sun :  For  the  Sun  atid  the  fiz'd  Stars  feem  only 
vaft  Globes  of  Earth  yebetneotly  heated  ;  and 
whofe  Heat  is  preferred  by  their  great  Magoi. 
;\ii]t-,  aiii?  [1)  the  n'iUtu.'iI  A(2ion  and  Re-aoion 
I  bar  there  is  between  ihem  and  the  l«igbc  wbicb 
they  emit. 

And  their  Pari  arc  prefer  vcd  from  evapora- 
ting in  Flame  and  Fume,  not  only  by  the  great 
P  xi  y  of  their  Nature  ;  but  alfo  by  the  mtghiy 
Weight  and  Denlity  of  the  Atmofpherc  which 
environ  them,  Which  freft  them  every  way  with 
a  great  Nj////,  and  condcofe  their  Vapoora  and 
Exbalatioiis,  whenever  tbey  are  emitted. 

For  wefee  that  WrMT,  Imt  uNKkrately  beared^ 
will  boil  v.-vh  violence  wheti  the  PrclTure  of  our 
Atmofphcre  is  ukenofi'  ia  the  Ejthauiled  Recei* 
ver. 

And  n  Mixrurcof  Tin  and  Lead,  being  plac'd 
on  a  red-hot  Iron  in  vacuo,  will  emit  copioat 
Fumes,  and  even  fome  Flame,  which  yet  in  oor 
Air  will  fcarce  viljbly  fmoke.  fiW.  ^  1 1.  l^tw^ 

ten.  Opt,  p.  196.  Edit.  Lat. 

f/fj.'  fori'iuri:\  \ffy   niiirh  to  the  Fluidity  of 

Bodies,  by  IclTcning  the  Tenacity  of  their  Farta* 
for  it  renders  many  Bodies  flotd,  wbicb  other, 
wife  ?rc  not  fo  ;  and  increafes  the  Fluidity  of 
Tenacious  Liqnors,  as  of  Oyl,  BaUam,  Ho> 
ney,  i3c.  and  by  the  fajse  realoai  leflens  their 
Relating  Force :  And  yet  ic  doth  not  rrtich  !cffen 
the  Refitting  Force  of  Water  |  which  ir  muftdo, 
if  that  Force  srife  chiefly  from  the  Attrition  or 
Tenacity  of  its  Paru  }  and  cooftqiicDcly  it  doth 
lioc  arile  fnm  thcace,  bni  from  ibe  Vi$  hurtim 
Materia. 

HEBBER-THEF,  was  formerly  ibe  Privikgo 
of  having  the  Goods  of  a  Tbief,  aad  the  Tryal 
of  him  within  fnch  a  Liberty. 

HEfiDQMAUlUS,  was  formerly  that  Canon 
or  Prebendary  in  a  Cathedral  Church,  which 
had  the  peculiar  Care  of  the  Cboiry  aiid  tbe  Ot 
ficers  of  ir.  for  his  own  Week. 

HEDAGIUM,  fr  m  /f^  /j,  a  Hjthe,  Port  or 
Wharf )  was  formerly  the  1  etm  for  the  Toll  or 
CuftoiD  paid  at  tbe  ayr&rorWbarf.  €fe.  for  Lamp- 
ing Merchandize,  Goods,  ^e.  Fmm  which 
Toll  or  Cuftomary  Oucies,  Exemptions  were 
fometimes  granted  by  the  Someign  10  fiHne  pai- 
ticular  Perioosand&Kiecies. 

HEIGHT,  or  AUittide  of  theEyein  Pcrfpetaire,* 
5  its  Height  or  Elevation  above  the  Horizontal 
Piaocj  mi  it  is  oicaforcd  by  a  PtrptndiailaK 
let  611  from  tbe  BfewthM 


k  k  HfiU- 
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HELICOLD  pMTtM*,  oribe  f^MekS^ 

r.i!,  is  2  Curve  which  irifes  from  the  Suppofitton 
of  the  Axis  of  the  coiamoa  Jl>olltmian  Parabola  s, 
being  bent  ronnd  into  the  Periphery  of  a  Cir- 
cie,  aod  it  a  Line  then  paffing  throngb  the  Ex- 
aemiciei  (tf  ibe  Orduaies,  wbicb  do  now  coa* 


verge  towitda  tlie  Cfennc  of  ibe  bid  Cirdt' 

Tbe  Tangent,  Area^  Length,  and  Flexure  of  tbij 
$ftral  Curve  is  >ai?cftigaied  bv  Mr.  J.  Bcrmuii, 
accordiDg  (o  the  Mecbod  of  toe  Differential  CaL 
cultu,  in  a  Oifcoarfc  on  that  Mediod  00  tbe  A9* 
Ujf.  fotjan.  1691.  Thus, 


Suppofe  the  AxU  of  the  commoo  PsrahoU  to  be 
bent  into  the  Periphery  of  the  Cirde  BDM  (in 
above  i)  Thea  the  Curve  which 
|Mllei  diroogh  the  Bnrewliiei  (tf  the  OraJnates 

C  F,  D  G  (which  converge  Towards  the  Centre 
of  the  Circle  A)  it  what  it  called  ibe  Helieoid,  or 
^irsl ParaieU^  or  the  Paraholick^Sfiral.   And  in 

order  to  the  Irvcftipntion  of  it»*ringcnr,  Arra, 
Length,  and  f  it-xurc  ^  He  fuppoies  ^  i<  =  r, 


Let  alio  CL,  AH,  be  drawn  perpendicuiar  to 
ACi  and  let  C  D  be  an  infinitely  foMll  Arcb 
on  part  of  the  Circwnfereocc,  fimiler  m,  and 
concentriek  with,  tbe  little  Accb  6  E. 

The  Nature  of  ihe  Curve  1%  I  x  ■=  yj  'where 
/  ftandi  for  the  Parameter  of  the  Parabola.) 
Whence,  in  tbii  Caleuliu,  dx  being  tbe  Floxioo 

of  v.  and  dy  the  FInxion  of  1,  €3'c.  {See  the  Mar^ 
quit  i'  hajfitai  Analyt.  dei  InfiMimunt  fftitt.)  id 4 

AGts  DC  tGM 
FifatkBlbrifteT«i«w^  lEwillbe     r:r^/:;^«:l££J=2if  ^ 
FB  :  fie  fd    AB  tC  CL 

And  dy  :  Ljil^HjJ^  ::  r^/;  ^y^'-Jf** 


To  make  a  particolar  Application  of  tbe  Gene- 
ral  Expreilioo  to  tbe  Carve  propofed  $  inftead  of 
if  «idix,liibikmn  dnk  FropQRiaDdf and  %j  \ 

Tbeo  wiU.4Hs  »2l=Lr^L±lIL'  =  (foU 
ftitatiog  fgtatjff)  ii/  +  i~  ^  4  « j 

^nd  CL:=^L^^~12l^^^:ZlIl.  The 

ir  r 
fccatea  AU  'CL)  will  be  fotind,  if  iuDift- 

 (^:>7d,^%r,d,  4>  xrrd,    .  „ 

It 

•  * 

4V^/'7^y/ the  Diflcremialf  'of  C  L) 

f  r 

be  pat  =  o :  Whence  arifet  7  =:  j  r  (}  r  j )  and 
cooieqiiemiyibaiieHdk^ia  {CL)sz  ^  ' 
tiling  of  tkw. 


17  i 


If 


cate  anfwering  w  the  wMc  Cintnftiane  lie 
the  &«|im  ii  fclf  (asiailwpvclewl^.)tlKii>lM 

greaicft  4ffl  «r  C  I*  iriU  s  —  c. 

17 

T&ff  greatefi  Angle  made  h  *be  Ordinate  sttd 
Tangm,  fit,  A  F a,  or  CFL^h  iBoad,  hf 

putting  the  Hjttio  — T,  oiULZJZJlZI  equal  a 

I  r 

=  o.  Whence  we  hav  e  /  ~  ^  r ;  and  coofe- 

Ik 
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the  Hypotbciu of  /=  IL,  we  have   (=  =r 


11 


C  O        L  L  A  t(^r. 

If  I K.  toacbcf  tbeCur*e  in  the  Poiec  I  (where 
ie  ioirifeds  the  Radios  ^M)  and  cats  the  Dia* 

meter  B  jI  K  prodacediaJCi  tbm flaU^ J^^^ 
I  the  Periphery. 

Next 

%,  t^*biArt4t  'Tt*  DC  +GM%i  Dq 

«CPGBx  Cfc  ^"^'-'^^   X  i  7  s= 

r 

ill£l^^ZZi*  =  (fubftitwin«  ii-fUiiK 

1tnii{dx)lZZJl  Jhc  Integral 

«f  which  it  »J^!  Zl.,orfjr;-llf; 

which  IS  equal  to  tk  CtanriliRnl  SpMeBfGDCB. 
Wbenton  paoing/ss  r,  we  lhaU  find  thewlwk 

12/  * 

in  the  Cafe  of  /  :=r  JJ"    '»;.  — 


Wherefore, 


'tis  =:  iV  r  c.  And  fincc 

the  whole  Circle  B  D  M BiiWir  re  =:  t*fr« i 

*  J  L  J**  Space IhiU be wtbeCiMleta  1:6: 
And  therefore  the  remi\momSpmB  A  MQB  A 
nm^iof  the  Circle. 

.  Agaio,  Tbirdif,  Ftr  the  Length  0/  tbt 
Curve,   f  G^=s  FB<4.a  (Si  —  ^/ 

yJlLtl^a^^  ( fabftinmng  'JL^, 

rrll 
Hence 

rrll  * 

The  Integral  of  which,  could  it  be  ezbibtted 
£iw  the  Length  of  the  Curve  BFg] 
whieh  Redtficatioii  may  yet  be  thas  ezprefs'd. 
On  the  Diameter  A  B  dcfcribc  the  Semi-cirdc 
A  TXBt  and  let  ^  «  be  cutoflFis  /  ;  then  draw- 
U)| any  indefinite PeriwiidicdenCff^,  si^r,  equi- 
drftnrr  from  ^  and  B,  and  cutting  the  Periphery 
of  the  Semi  circle  in  TaiulJf.  let  the  Right  Line 
XTS  be  drawn,  and  joining  S  «.  take  A  K=z 
AS,  and  Jet  JC^  be  paraUel  10  S «,  and  the  Right 
Lme       be  drawn  ro  the  Centre  of  the  Semj. 

S^S'  ly"'!'*^  "^^'"^        off      R^««h«  Lines 
^Ti  Then  fliail  thePoiiiit    r/be  .c  the 

which li of fccheNiture, that 
the  At/c,/r4  B  ^  =  D  c,  end  dK  Space  B  ;r  B 
dif ided  by  ^  M  =  I,  )  |im  .  Rigfa't  Line 
atheOitvc  Bfc 

Demo^firattmi, 
-/jFXr— /  =s^y  — end  4 11 


•  Rwieo  of  the  Space  fl.  of  the  Breadth 

=rf^  4rr  yy  — 8r  »'  g.^.^ 

And  this  divided  by  A  $  ssi  ^ 

V  -7777  FG. 

And  confeqoently  the  whole  Space  r  r/  J}  diri- 
LtVFG^^.S!'""^'''^^'**^"''- 

«  Jk  ""i?^  « ^      tqoal  to  one  another  j  if 

A  rv  wedefcnbe  Arches  cutting  iheC^rVc  in 
^.  f^'rc.  The  middle  Inter. 

the  RadmsAM)  the  Poiric.s  of  rh.  Curve  5  G 
and  ^NG/ and  Ni,  as  ailo  BGi  and  A  N 1 
arc  cq  i.I  to  oneanother.  Whence  -tii  pUin! 
ibHeven  tbofe  Curves  that  don't  admit  of  a 
KCCMcacion,  y«  lome  times  have  DimmiUr 
Parrs  eq,nl  to  one  another.  ^  " 

When  1  bad  fignificd  this  to  my  Brother  he 
prefently^enr-d,  Tb,t  theN«S  frah^^^ft*! 
ny  being  expreft'd  by  an  Alfeh.ic!  F  u.- 
tion,  another  Geometrical  Cwrve  may  be  aiiico'd 
equal  to  it    For  on  the  Centre  a,  with  SKi 

£  F  and  r  4  ^  £  g,  and  the  Angles  4  r  *  F  £  G 
Right  ones ;  alfo 4 n..  1 1  be  rq    I  fg ;  a^d  cotn-* 
pounding  the  Whole  Portion  ot  the  CtuvcM-l 
=  the  whole  Ponion  of  the  Spiral  B  G  Nowit 
find  the  Nature  of  the  Curve  Af  4.  wc  "cd  o2 

ly  fubairate  (io  the  Qumicy  iliilizi*  wWch 

aiweyiapceAt  fiOcrf^)  dieViiocof  Jx; 

whidH.o«Oirtfi,»£ji7,  rtiehpfodoeet 


/ 


Che  Jungsre/of  which  JJL 
>  gHm  the  tcBgth  of  ihe  Ordinate  T  4. 

Tha  iMRbg  *  4  •=  we  have  no  E^aauoQ 
between  ^  and        -  -V*,  or  3  r  /  ^  -f.  . 

°'J/^l  t^'.*  r  =       which  ex- 

prdfcs  Che  Relation  betwetnifae  Abfdffa  Af  t 
and  the  Ordinate  x  4  —  But  in  Gmrr^I  A 
Farabohcal  S/tiral,  of  any  i>gree,  u  by  this  means 
rran  muted  into  another  Geometrical  Parahind 
of  one  IWeB  Wgbcf.  This  alio  ii  to  be  obfer- 

^K*^^<^'^^'GBbcthcArchi. 

midtm  S^nl.  ami «  ComM  P«nbola  ^  be 
K  k  X  delcnbcd 
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defcribed  ac  the  Centre  «f,  and  upon  the  Axis 
AK  i  whofe  ParaoKterit  a  Vaanh  Proportional  to 

the  Pd  lphery,  Diatneccr,  and  Radius  of  the  Ctf- 
de  B  D  M,  then  (hall  both  the  Curve  Lines,  and 
the  Spaces  comprehended  under  them,  be  equal, 
vi^.  Taking  any  Poiht  a  in  the  Right  Line  Jih4 ; 
if  to  this  be  applied  the  Right  Line  a  fi,  cutting 
cbe  Parabola  in  ft,  and  ibe  Arch  k  N  conctn  r  eal 
to  the  Periphety  of  ibe  Circle  B  M,  be  drawn 
catting  the  S;rV«/inN;  then  the  Portion  of  the 
Spiral  Line  A  N  ftiall  ever  be  equal  the  Portion 
of  the PArsbolifk.  Line  W  ;  and  ihe  Space  AN 
compivheaded  between  the  Right  Line  AN  and 
the  Spiral,  fhall  cq  ial  rhe  P^r^^iV^ Space  At^fiA. 
"Which  wondertiil  Agreemencof  the  J^iW  and 
PartboU  we  afterwards  found  Dr.  fflllit  had  ob- 
ferved  before  who  relates,  that  and 
Hobbs  contended  abom  the  firft  DKeovery  ojf  it  j 
as  if  two  Pc  rfons,  at  a  dlftancc  both  in  point  of 
Place  and  Time,  might  not  be  led  b>  their  own 
Geaia«'«  to  one  «iid  the  fine  Inventieii. 

4.  tor  the  Flexure  of  the  Curve.  That  the 
Curve  muft  have  a  Point  of  contrary  Flexion,  is 
evident  j  for  becaufe  the  Periphery  B  C  diftri 
bat  infenfibljr  from  a  Right  Line,  for  fome  fpacc 
bcjond  the-  Vertex  J3,  i:  follows  from  the  Na- 
luie  of  the  Parabola,  that  the  Curve  muft  be  con- 
cave inwards  dieCircvnfercnce  in  the  Parts  next 
the  Vertcr,  and  concave  rewards  the  Centre  in 
the  reft.  If  G,  e.  gr.  be  the  Point  of  contrary 
Fkitioo,  tbcn  'AO,  the  Segment  of  the  Radius, 
intercepted  between  the  Centre  andtbe.  Tanscot, 
fliall  be  a  Minimum,  which  put  —M.  Proaoce 
G  £  in  P,  and  draw  P  ^parallel  to  EF  ;  and 
let  tbeSrcMsf  of  the  Arch  BD=ii,  and  the 
Tangent  =st.-  Then  we  Iwve  the  following 
proportions;  #7;{.  r  s  r— /  (  ssAG)  ::  / 

r  r 

eBt       Ef    it  PGtP 
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ferential  of  the  Tangent  and  Setdmt  ;  for  It  is  to 
the  Differential  of  the  Tangent,  As  the  Square  of 
the  Radius  To  the  Square  of  the  StCMu  s  And 
It  is  to  theDijftrtniiat  of  the  Secmr,  Astbe  Sqaare 

of  the  Radius  to  the  Rrc'>ang!e  urdcr  tf  .  Tan- 
gem  and  Secant.   For  la  the  Quadra^  ABU, 


Again, 

r  J  X —  y  J  X 


"^7 
■77* 


dx  J. 


dx  '.  A  t  DC  :  E  F  DC  iGfi  +  GFj 
G£  +  Gf:  £F  ;:  A  D  {— A  B)  :  A  G 

ABi  aG'^AB  t  AF'.:  ABlf  (ssrr)  i  4 


{:=*$.)  Wheiefbre, ^ >s= 


rr 


(klh* 


Irr 


prdiene  Cafe} 

Again,  dx  :  dt  :'.  DC  :  G  F : :  DC  :  G  E 

EF;   G  B -^-'g  F  :G  F::  ^  D      A  B)  :  AG 

-h  aB  ;  AG  -i^  .4B  :  B  F  :  :  A  B^  (  =  »'»') 
:  AFX  FB  (mtt.)   Wherefore rf#  =  il!!5 


and 


VtewewaOtllfiid 

Jtf  s      '^  '^  —  -  +  f'r  d X 

rrdx  — rydiC  —  rtdy 

Snhftitiuioc  iiljbxt  df,uA  dividing  by  dm»  «e 

therefore  the  DifferaiH at  of  this  is  to  be  equal  to 
vnoihfog  ;  bat  the  Differential  of  a  Fraaion  is 
o,  when  its  Terms  multiplied  into  the  Alter- 
nate DIff  crentiah,  arc  equal ;  For  the  Differential 

ot  the  Pradioa  JL is  ^=<^J'^J'«fy  «|,4con. 

quently  if  it  be  — o  ;  then  alio  ftall  ±t  ^dy  yd:( 
t=o;  thai  is,  idj=jd;^.  By  the  help  of 
Which  Role  we  OmII  coose  to  an  Equaiioo  of  fix- 
teen  Members  ;  in  order  to  the  Redodion  of 
which,  let  it  be  obferved,  w^.  Thai  the  Dtfff 

nmui  of  an  Artk  ti  ia  «  givtvlUtio  to  the  D^- 


rr 

^LL'lA/:  AadliibainiiiogchefeValwihi 

the  Equation  inftead  of  ds  and  Jt,  as  aUb  st^ 

r  r  inftead  of  *»,  there  will  rome  forth  another 
Equation,  which  may  be  divided  by  tt  dj  i  fo 
that  the  Symbols  d,y,  will  be  ^e  out,  and 
only  the  Powers  of  tbe  unknown  /  remain.  The 
Equation  Then  wtlfbc  ^*  —  3  r     ^3  rr^*  — 

r*  J*  -\-   4     rr  !/yy  //;-+"  ^       //=  O  ; 

which  may  be  ftill  luriber  divided  by  r  and 
To  the  Eqttaitoo be redncVttothis, y*  tr y*  'j- 
rr,*  •  +  ^rr//;_lr'  / /  =  o  :  Tnc  Rr  ot  o( 
which  wm  flicw  the  Point  of  Contr.trj  Flexure  j 

which  in  the  Cafe  of  /=  11,  i$  very  nearly  ob- 

c 

taio'd  by  drawing  the  Ray  AC,  fo  that  the  Ap- 
plicaie  C  Fbe  J  r,  or  the  Arch  B  C  c  — 
10  Gr. 

This  Method  for  finding  the  Points  of  C«ttr«» 
EUsmre  in  Corves,  teeming  very  tediotM,  andnoc 
fo  natural  in  that  it  makes  ufc  of  Symbols  tbat 
arc  fuperfiuous,  and  do  afterwards  vanifli  out  of 
the  Equation;  gave  ut  occafion  to  find  a  fliorieraod 
g<jic«  Way  for  doing  the  fame,  and  that  thus: 
I  COneeive  the  PWnt  of  Contrsrj  Flexion  a  s  i  a  i  i  i  ng 
in  Thar  Point  of  the  Curve,  whtrc  two  contiguous 
iniinudy  fmaii  Particles  are  imagin'd  to  lie  in  dU 
rrOtm  with  one  another  t  As.  ex  p,  FG,  F  /,  tte 


AC 
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reft  being  bcni  apwardt  on  one  band,  and  down* 
wardt  on  tbe  oclier.   tt  fdlows  from  bence, 

1.  That  in  Curves  wfaofe  Axes  are  perpendi- 
cnlar,  and  wboTe  Ordinatet  are  paraOel  to  one 

another,  the  Acute  Angles  EG  F,  M  F I,  or 
DGL,  C  F  L,  trcejuaJ,  and  either  ihe  greaxejl 
or  (be  lesft  of  all  ihofediat  tbe  Ordinacet  make 
wicb  tbe  Curve  on  the  one  fide  and  the  och^r ,  ac- 
cording ai  ibc  Poruoo  of  the  Curve  (that  it;  at  ibe 
Firci  of  fht&  Aa^M,  lalli  eitber  wiib  or  witb- 

ont  tbam.  Prom  whenoe  the  Ratio  £^  ( -  ^ ) 

it  citber  a  JMuriMnrai  or  MfMittMi ;  ind  confe- 
ootntly  (by  what  wai  fliewn  above)  ^  td^t  ,:y. 
Bat  fioce  every  where  t  dj  ~ j  dx  (41  is  evi- 
dent in  aS  Curves)  therefore  Hialt  dt  =  d  x,  vi^ 
.  Tbe  Differentia! oi  thiVin  (A  the  Axis  herween 
tbe  Ordinate  and  the  Tangent,  iquai  to  ttlc  Dif- 
ferential of  the  Ahfciff*  ;  Wbicb  is  alfo  thus  ma- 
sifeft :  BecaoTe  G  F  i,  lie  in  direHum^  tbe 
Tangentf  G  L,  FL,  Oiall  cot  tbe  Axis  io  the 
fame  Point  L  ;  and,  confcqu. tkIv ,  rhe  Differen- 
ti4i  of  tbe  Ahfciff*  X>C,  will  alio  be  tbe  Piftrcnq? 
tiS  DL  and  C  L. 

Th'-  Celehrattd  Author  of  the  Differ.  Calculus, 
has  given  another  Theorem  for  this  (in  the  Aiia,) 
Vi^.  Since  the  Triangles  £G  F,  MFl,  (becaufe 
of  tbe  equal  Angles  £  G  F.  MFt  )  are  fimilar  ; 
it  follows,  Tbat  if  fi  F,  M  /,  that  is  tbe  dx,  are 
equal,  alfo  EG,  MF,  or  tbe<//,  fliallberaatl 
too  I  and,  conicqaeatJy,  dd/:=:o, 

2.  In  the  Curve?  whofe  Applicsres  tend  to  fotne 
common  Point  ot  Centre  A.   The  Angle  £6F 


^^zGAF-hGFA^D  A  C  PL:  Whence, 
fince  C  L  it  tbe  Taogcoc  of  tbe  Angle  C  F 
ibe  R^loa  C  F,  and  O  JV-ibe  Tangent  of  tbe  An- 
gle D  G  H  to  tbe  Radini  DG,  the  Difference  of 
the  Right  Lines,  C  JL,  D  H,  (hall  be  equal  to  the 
Inference  of  tbe  TanfeMt'ef  tbe  two  Angles,  tb^r 
differ  by  the  Angle  D  AC  ;  one  of  which  is  to 
the  Radius  CF,  and  ibeotbcrto  ihe  Rjdius  DG. 
For  tbo*  tbe  Difference  of  the  Radii  E  G  Tiiulbes 
in  GOUiparifon  of  the  whole  Hfditit  or  Tangent ;  yet 
*eia  MC  to  be  negleded,  if  compared  witb  tbeir 
Differfneet. 

Let  AC-sr;  DC~dx  \CFtzj  ;  CL  =  r; 
and  confcqueptiy,  i-i.  —  J  jj-^t^.  Alfo, 
Leiii be 4 C (sr) :  DCi=dx) : s  CF(:=y) : 


HE  L 


=f'^  -  an  Arch,  that  is  the  Meafure  of  tbe  Anglt 

DA  c,  w,th  the  Radius  c  F.    This  Arch  (by 
4.)  Is  to  the  Difference  of  tbe  Tangents,  ia 
the  Duplicate  Ratio  of  the  Radius  to  tbe  Secant* 
Wbcreforc  Fc'  (  =yj) :  FL^ (  —  ;;  +  ,,  j 

: :  The Arcb fouodiii:  J^/^^  +  ttdx  _ 

r  t} 
ibe  Oifienmce  of  nro  Tangaotib  cacli  ra  the  IU4 

dial  c  F.  To  which  if  we  add  £  F  ^ri^^iif 

r 

(wh  ch  U  to  BG,  AsDH  To  DG,  w€  Lto 
C  F,  or  Tangent  to  Raditts)  tbe  Aggregate  will 

be  !ZifL±Ii£*.  or  the  Dif. 

rf  ry 
fcrcnceof  two  Tangents,  the  one  of  which  agrees 
to  the  Radius  D  G,  tbat  is  tbe  Difference  of  tbe 
Right  Lines  C  t,  D  H  (  =  r  j ;  and  therefore 

dt  =  dx^'2Jjf. 

r  y 

Tbe  fame  is  more  clearly  ftewo  ibui.  On 
the  Centre  C.  wttb  tbe  Radhis  CL,  defcribe  tbe 

Arch  L  K  For  then  the  Angle  ACL-}-  L  C  K 
=  AMH  —ADM  -f,  D  AC:=z  AC  L 
D  AC,  {q  LC  K.-  D  AC.  (  Nott,  Tbtt 
C  M  isnej^leSledbere,  and  the  Points  C  and  M 
ejieeni'd as  co  incident ;  fmce  C  M  is  infinitely  left 
tb*n  the  Differentials  D  C.  L  K,  E  G.  which  art 
infinitely  fmaU  themjtlvts.)    Whence,  >l  C  (  =  r) 

:  CD(  =  rf*>  :;.CL(*:*)  :Zi_if  L  JO" 
Again,  G  D  (=;)  UX»  {^t)ttLKC^ 

Vh«fdbi«rf*(=I>fl 

^  CI,  t==  l>H— C^=:  DC  ^  ICH  a) 

,      ,  t  td  X 

If  r  hclniiniwj  ducii,  U  CA,DA,ht 
rallel,  then  illf  will  ▼uilb,  and  i#  s  Ix. ' 
as  above* 

My  Brother,  inftcad  of  the  iiatio  —  ot  2^. 
aflbines ^ .  pauing  il Ps=/,  JlPzst,  BB 

ts,  r 

=  dK;  and  fo finds dt  =  iSl ,  Wbicb Theo» 

rems  well  ddiuTe  notice,  oeon  ibe  acoolni  of 
tbelfUniTerfaKiy.  . 

For  a  particular  Application  of  this  totheP^S* 
rabolick^Spirai:  Becaule  CL{—t,  Fig.freced.)  waff 

foufld  before  ssillZjZ-LL',  then  ihaU  i  «  =s 
It 

iLlJlZL^^:9n6Cnccdx=iiJjL; 

It  *  /  • 

(ubftituting  the  Values  of  j  r,  d  r,  /,  jt,  and 
dividing  by  dy^  and  reducing  tbe  Equation,  WO 
lhall  find^V— ir/*-+irr/»  ♦  4-4  rrl  ljf  — 
^r' //  =  o,  as  before. 

15.  Hbe  biiheji  Paint  oftht  Curve  above  tbe  Rad  i- 
OS  Bd,  ii  foaad  bj  maknf  Ji  O  (fovad  before)  lo- 

*  finite. 
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XT  r  J  ■ —  a  r  y —  r  1 1 

ftnito,  Qf  xrry  —  a  ryr  —  r  /#  J=  o  ;  io- 
Arad  of  /  fubftilOtinp  y  I  v,  we  have  2  r  y'  /  v 
—  X  I X  —•  It  =  o  :  Of  in  the  Cafe  of  /  = 


r  r 


x^t»  — =     Which  Equadoo 


Gecmetrically  rcfolv'd,  upon  the  account 
of  (be  ioex{dkftbleRido  of  the  Arch  to  the  Tan> 
gcot.  fiat  ihe  Pbmi  foaglK  mty  be  foand 

chaniciSy  near  ihe  Truth,  ibos,  by  coUDtir^  -r-". 
ix',  from  lowiiiis  Af,  I  Note  here,  by  the 
That  ic  may  be  demonftrated  from  hence, 
that  an  Indefinite  QuaJrsture  of  the  Circle,  and  in 
general  the  BfQification  of  ary  Geemetrieal  HecuT' 
r«ir  Curve,  is  impofTiblc  :  For  if  :hi<i  v.-crc  pof- 

fibJe,  there  wou'd  be  given  the  Relation  between 
the  Carve  tnd  the  OrJhui»  or  Aifiiffkt  And 
fiooetbe  Refationof  tbele  to  one  another,  as  3!- 
fo  10  the  jMieMt,  ti  fuppofed  to  be  given  i  alio 


ibe  Relation  of  the  Curve  to  tbe  Tangent  woold 
be  given  wo.  Wherefore,  if  the  Equation  thte 

cxprrfTes  this  Relation,  be  doJy  cemparc  J  with 
the  other  2y^cX  —  ix—t^  according  to  ihc 
Vivrt  of  ^Ig^Otin  order  CO  ffiog  out  one  of  the 
lodetermioates,  x  or  /  :  There  woa'd  then  coow 
forth  another  Equation  of  a  certain  and  definite 
Dr'jfc  ;  the  Roots  of  which  (  which  can  never 
be  more  than  the  Equattoo  ha^iDimenjimi)  wou'd 
deteiume  ill  tbe  bigbeftPohia  of  our  Carve< 
Bm  this  is  in  pi  ;Tlble  ;  for  this  SfiV^/,  if  ir  be 
continued,  wind  about  the  Radiua  AB  with 
an  infinite  Number  of  Gyres  and  Turnings,  ia 
each  of  which  there  is  fome  one  higbtfi  Point ; 
and  therefore  tbe  Number  of  thoCe  Points  is  lo- 


6.      ^  BmeMm  ef  Cmvtu  If  DC  be  tbe 

Periphery  of  a  Circle,  then  all  theNlonM/f,  O-rf, 
C  A,  i<s.A,  tSc.  will  naeei  in  one 


A  (iheC.'W'rf)  an  J  will  esch  of  them  beeqnalto 
aconftani  Right  Line  (the  R^aditu.)  But  if  D  C 
be  aoy  other  Curverihe  faid  Perpendicnlan  will 
beindeterminarr,  and  will  inrcrfc<Jl  otie  another 

.into  many  difiereot  Points,  2f, /}  wbichall 
joy  n'd  make  a  new  Carve  i  tbe  NilBK  of  wbidl 
is  now  to  be  loveftigated. 

'  Let  tbe  Carve  propofed  be  D;  in  Am  Hfi, 
J&fciffa'i  I^N,  IIM.  Ordinate?  NC,  AID,  Tan- 
gem  DCT.  Leci(,jsr=ini  CNas/sNr£=tf. 

'WbcDoe^  TNz  NC  ziNC  tNP 


1  '  f 

Alfo,  NC  :  NP  { 

f 


tfier,  J^S-hSC  =  ^c: 

s  Af  J<r-f<  OM  —  Pllss  <l»>4*tbeD^ 
f  It 

ffdm±'.  IpjdpT*:  pf>  d^ 

UfUy.^C—  OP  : 


ft 


ff 


I 
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7.  Af^icMtioH  to  tbt  ParaheU.  U  Stfi  l>  be« 
Parabola,  whofe  Parameter  sr  /,  fo  tbu  — 

%fdp 

f  f,  ibcn  i    "!  ^'  z  /  J  p,  and  dm-sz.  —  » 

ftlidf=im.  Subftitnting  chefc  in  tbcValoeof  CW, 

Cif  «vill=i^t  tIliK  if  aFMftbFtopoiriMMl 
to  PN  and  PC. 

8.  To  find  the  Nature  of  the  Curve  AVX  {f»m'd 
hy  the  InterfeBimt  cf  the  Perpendicular!  DA,  CA,) 
with  reffeS  to  tbt  43tit  K  A.   Cat  ofl'  ^.iif  =  ^  / 
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bakct  the  Calamine,  This  Parcitioo  il  called  llie 
Hem. 

h'emttoHE,  in  MnCdc,  ««i  what  m  imr 

call  an  Half  Note. 

HERALD,  with  as  fignifietm  Officer ar  Arms, 
whofc  Bufincfs  it  is  10  denounce  War,  10  Pro- 
claim Peace,  or  ocberwife  to  be  cmploy'd  by  ibe 
Sovereign  in  Martial  MelTages  and  other  Bulinef* 
k*.  The  French  call  bim  Hermit  ijutfi  Heras 
*htit.  Bat  Verfleitn  will  derive  the  word  from 
two  Dutch  words,  vi:(.  Here,exercifUi,  and  Hfalt, 
Pugii  magnanimui  ;  as  if  he  (hotUd  be  fo  called, 
as  being  Champion  of  the  Army.  The  l^^mdnt  cal- 
led Men  of  this  Office  in  ibe  Plural  Feciakt, 
Witb  us  (hey  are  the  Judges  and  Ezaminers  of 
Geodemen's  Arms  :  Tbcy  Klarfhal  all  ibeSoiem- 
aities  at  the  Corpoatioo  of  Pfincet  j  forgiierly 
manag'd  Combats,  ($e. 

The  Three  Chief  Heralds  wiih  lU  ire  called 
KJngi  at  Arms :  Tbe  Principal  ot  wbicb  i%Garter^ 
created  by  Himtf  V.  His  Office  it  to  ancnd 
Knights  of  the  Garret  at  their  Inftatmencs,  or 
other  Soicmnicies  ;  To  Marlhal  ibe  Fui]cral$  of 
all  the  greater  Nobility,  ai  PrioflCi,  Dvkei.  Mar* 
quilTes,  Earls,  Vifcouots,  and  Barons. 

The  neju  Hertid  is  CUrtncieuXy  Ordain'd  by 
Edw.W.  for  bis  gaining  the  Dukedcm  of  CU' 
tenet :  His  Office  it  loMar  Ihal  and  Difpofe  tbe  Pu* 
Derail  of  ill  tlie  lefler  Nobility ;  ttoi  aO  Koigbu 
and  Efquires  on  this  Side  Trenr. 

Tbe  Third  is  called  Norrojr,  or  Nortb  Hey  • 
wbofe  Office  is  tbe  fame  on  the  North  Side  of 
Trent  $»  chat  of  C/ar«wi>ir«  it  on  (be  Sonili 
Side. 

Befides  tbefe  there  are  Six  others,  which  are 


/  y  ixnaes  ineie  loere  are  oix  omers,  woicD  are 

a»=  B£     PH=BB-h  iV/^=^i-  ^   properly  called  Heralds,  accordiag  to  their  Ori- 

*  f       I  ginals,  ai  they  were  Created  to  anend  Dulcet, 

fP  /—  'iil^ial*^//*.  tharir  In  r!iir  Martial  Expeditions ;  isTotk.,Lan- 


IL,  €rap«  (=  ii^)is^ph^Uu  thuh, 
3L?=:^a«d4/»(=/i;5)il44  i  ibic  i,. 

Partber,  becaufe  A  D,  A  C,  aire  perpendicalar 
to  the  Carve  DC,  and  the  Particle  DC  is  in6- 
Bttely  ftnaJl  ;  therefore  1"  all  A  D  ~  A  C  —  AV 
•4.  KC  ;  but  (becaufe  of  the  fame  Reafon)  VC  = 
VX-^XK.  and  X K.  "  JITf fSe.  Andtbeic- 
fore  0  =  -  J  f  A'-f  -Vr,  ^c.  Curve 
^  1  H  +  H  And  fin<»  the  Curve  A  I H  a- 
ijle*  from  tbe  Interfei^ions  of  tbe  lu^sm  Per* 
yettdiculars  D  A,C  F,  K.X,  it  follows,  that  tbcy 
ate  Tangencs  to  it  in  tbe  fatne  Points,  and.  con- 
fequently,  that  tbe  Curve  H^K.D  is  tbai  Curve 
which  it  detcribed  by  tfaoEroluiion  of  tbe  Carve 
HI  A.  From  whanca are  manifeft,  at  firft  view, 
all  that  Hugenius  znd  oifiLTt  have  piiblifli'd  about 
Mmlma'tt  at  alio  tbe  excellent  Difcoveries  of 
HfiUnbM^fimi  aad  Uihut^,  abooK  cheComt 
foMMd  by  tbe  Hefin'd  Rayi. 

HELISPHERICAL  Line,  it  the  Rhumb  I  ^ 
in  Navigation  ;  and  is  fo  call'd  becaufe  on  the 
Globe  it  Winds  round  tbe  Pole  fpirall)r,  and  fttll 
camm'wmn  iad  Maitr  m  jt,  bac  eao'c  tenaioate 

.  HBM.   Tbe  Ofcm  wberetn  tbe  Lafh  Cata» 

mtnjrii,  oT  Cthmtne,  is  baked,  have  a  Hearth 
made  on  one  lide  of  tbe  Oven,  divided  from  tbe 
OfCB  it  felf  by  a  Partitioo  open  at  tbe  Top,  by 
Wbicb  tbeFbune  pafletovcr,  aad  fo  bean  tad 


In  rlicir  Martial  Expeditions ;  3sTo>k,Lan' 
cajier,  Somerfet,  Jtidmend,  Cbefier  zad  fViudJar.  ^ 

That  alio  ate  io«w  oiben  caHVI  ttarfhth,  or 
Ptirfu'vsnts  at  Arms,  reckon'd  after  a  manner  in 
tbe  Ntjmbcr  of  Heralds,  and  do  comn^only  fuc« 
cecd  in  the  Place  of  Hrra!J  when  they  die, 
and  thcfe  are  call'd  Blue-Mtntlefi^vitCr^t,lfpl^e 
Drasctt,  and  Pert-CuUis. 

HERBENGER,  or  HarLir^er,  is  an  Officer 
in  tbe  King  or  Qaeeo't  floufe,  who  allottetbibe 
Noblemen  and  tbofe  of  tbe  Hoolhold  tbeir 
Lodgings. 

HERETICO  Ctmlurtndo  :  See  Hxre/ico,  (^c. 

HERIOT,  waa  origioatly  a  Proportion  of 
Horfe  and  Armotir  accordirp  tt  the  Quality  of 
tbe  Deceas'd:  This  was  fcuicd  by  tbe  Laws  of 
K.  Canuttts,  cap.  69.  and  is  ftill  (ufually)  the  beft 
Riding  Horfe  of  which  a  Teaaoi  di^Vollelit'd. 

HERIOT  Cuftom,  was  when  a  Tenant  for 
Life  was  by  Cufiom  cb!ii  'J  il.  luch  a  Payment 
at  his  Death  i  wbicb  Payment  to  be  made  no: 
only  by  the  next  Heir  in  Blood,  but  by  any  the 
next  SaccelTor.  In  Abbeys  of  Royal  Patronage, 
at  the  Death  or  CclTion  ot  the  Abbbi,  his  Cup 
and  Horic  were  paid  as  an  Heriot  to  the  King. 
Thofe  alfo  who  held  in  Bondage  and  Viilenage 
paid  Hericts.  The  Religious  Appropriatort  rc- 
lerv'd  the  Live  Hetiets  (i.  e.  fuch  as  were  paid  in 
^vle)  to  tbemfelvct,  aod  aUow'd  tbe  ioaoiwate 
ones  of  fmatl  value  to  tbe  Vicar:  And  (bma  Ap^ 

pti  priau;!^  h^d  2.  77<-rjV  ftom  tbO  VlCW  wbcollC 
died.   is,mnet'i  Glo£'arjr» 


HERIOT 


Digitized  by  Google 


H  I  D 


H  O  M 


HERIOT  StrWer,  was  a  Rdcm  by  Cbaner 

or  oibcf  Conveyance,  and  made  one  Corc^irion 
of  theTenoreof  Eftaccs  in  FecSimpJej  which 
is  now  for  the  troft  part  excingui(b'd. 

HFRMITAGB,  ftridly  fignified  a  Convent  of 
Hermits  or  Friars  Minors,  who,  ander  the  Infti- 
turion  and  Difciplinc  i  f  Sr.  Paul,  inhabited  De- 
icns  and  foliiar}  Piacei.  Bat  this  oame  at  laft 
cmie  to  be  tttrUraied  to  aay  one  Rctigicmi  Cell, 
built  and  endow'd  in  fome  private  and  rrrlulc 
Place,  and  ihen  anncx  d  to  fome  larger  Abbey, 
of  wbicb  the  Prelate  or  Govemour  wu  called 
Btrmita.    Dt.  Kfmtt'%GloJJ'arj. 

HERMITAN,  is  the  !*Ume  of  a  dry  Nortb 
and  Ncrth-Eaftcrly  V.'i:;d,  ufually,  which  blowj 
on  the  Coaft  of  Guinea  in  Africk^  j  but  foineiimes 
it  Mow*  aKo  from  other  Poioi*. 

HERMITORIUN  is  the  Oratory  orCfaappel 
belonging  to  an  Hermiiage. 

HElfRODROMUS,inStaticki,  is  the  Tei  m 
for  the  common  VeRit  or  Letvtr^  wbicb  baib 
the  Hfpomocblitm  placed  below  tbe  Pmer  and 
the  M'tigl'i  :  And  where  tbe  Weight  is  tltvated 
by  ibe  defceni  of  the  Power,  &  vife  verfa.  (See 
tbe  fij^.  in  Bomtirtmitt^ 

Tbe  Durrifstk,  and  Prert^  are  T  eavcrs  of  this 
kind,  whole  Hypomochlion  is  uiually  the  Knee 
of  the  Worknnan  :  And  all  Pincers,  Sheers,  Scif- 
fars.  Cutting  Knives  faften'd  wBIocki  are  doable. 

HETERODROMOUSt#«ww.  Tbe  Wheel. 
Windlafs,  Capftand,  Crane.  are  perpetuaJ 
Mtttri^tmiu  Le»vtri!  As  are  alfo  tbeovter- 
moft  Wbeeb  of  an  Vind  and  Vawf  Uilb,  and 
dl  Cog-Wheels,  (3c. 

HETERODROMUS  VeBit,  in  Mechanicks 
when  the  I4'eight  to  be  rais'd  by  a  Leaver  is 
placed  beyond  the  Hjpomocbiim  or  Faicrum,  and 
io  moves  a  contrary  way  to  the  flower,  vi:(.  ii 
rn isM  when  that  defiKflds.  aaddcfisends  «n«ii 
that  rifcs. 

HBYBOTE,  Of  Hofhtt,  was  aDtieotly  tbe 

S/txm  Term  for  the  Liberty  granted  to  a  Tenant 
for  cutting  fo  much  Under-wood,  Bulhes, 
as  was  necellary  for  Mending  and  Maintaining 
tbe  Hedges  or  Fences  beloogiof  to  bis  Land. 

HI  DAG  E.  was  a  Royal  Aid  or  Tribute  rait'd 
in  fuch  a  Proportion  on  every  H  de  of  l  and: 
iV$tiam  tkt  C«r«<ter«r  impofed  Siz  Shillings  on 
every  Nide ;  vAtVUiMn  H/ifia  Poor  Shillings ; 
and  K.  TJrmy  I.  Three  Sbillings.  When  ihel.ord 

{aid  Hiihge  lo  the  King,  tbe  Tenants  paid  a 
tro|K>rtion  to  (be  Lord  of  the  Mannor. 
King  Etbelred,  when  the  Dgnti  landed  ac  S«id> 
wicA,  rais'd  \h\t  Hidage  fo,  that  every  jieHidct 
f-f  I.anJ  frund  an  arm'd  Ship  j   amd  CTCry  8 
Hides  found  a  Jack,  and  a  Saddle. 
r    HIDE  «f  Lmd^  or  Plough- Land,  was  as  inacb 
as  one  P!nw  could  Cultivate  in  a  Year  ;  for  tfie 
Quantity  was  never  cxprelly  deteraiin'd  ;  Some 
call  it  60,  fome  80,  and  fome  1 00  Acres.  One 
Hide  of  liaod  ac  Cbifitntm  in  cbe  i  stb  of  Hen.  II. 
cemaln^d  04  Acres :  And  in  the  jstb  of  Hen.  III. 
the  yearly  Valoe  of  a  Hide  of  Land  at  Blechef- 
.  dm  in  Oxford/hire  was  Forty  Sbillings,  Kfmut't 
Ptreeb.Antiij. 

Bfi^ff  calls  K  Pamilhin,  impl;. 'np,  hy  it,  that  it 
was  as  much  as  wou'd  maintain  a  i-auiily. 

Tbe  Diftribution  of  England  by  Hidei  ef  Land 
h  very  aotient :  Mention  being  made  of  it  in  the 
Lawi  of  King  Ina,  cap.  (4.  And  Ihntj  L  to 
Idarrj  bi»  Daofbicr,  bad  Tlvce  Sbiltinp  6001 


every  Hide  of  Land.   Tbia  Tax  was  ctU'd  HU 

ju^f  ■  See  Hidage, 

H\?'^oof,  in  Architet^ure,  is  fuch  a  Roof  as 
bath  neither  Gable-Heads,  Sbread-Headi,  not 
Jerkin- Headt  s  (6j  wbicb  if  imaitt  fuch  Heads  as 
are  both  Gable  aiul  Hip  at  tbe  fame  End ;  that  is. 
Gable  as  far  as  the  Cott  or  Beim,  jnd  then  their 
over  rtiort  Hips,  which  (hot  up  with  ibeir^Tops  to 
the  Topi  of  a  pair  of  Rafters,  eall'd  Singlert  bf 
the  Country  Workmpn.)  For  a  H!f~I{pof  hath 
Rafters  as  long,  and  with  the  Angles  at  the  Foot, 
(Sc.  at  the  Ends  of  Buildings,  as  it  bath  on  the 
Sdei :  And  the  Feet  of  tbe  Rafters  00  tbe  Ends 
of  fwik  Buildings  as  bave  Hip-f^otft,  (land  on  tbe 
f.-:nic  Plai-e.  vi^.  parallel  r-i  iJic  Hori7on.  and  at 
the  fame  Height  from  the  Foundation  witfa  tbo 
Rafters  at  the  Sides  of  the  R006.  Tbefe  Hif» 
Stf^t  fome  call  Iialim  Upefj. 

HIPS,  in  ArchiteiSare,  are  tbofe  Pieces  of 
Timber  wbich  are  at  the  Corners  of  a  Roof  s 
Tbcyare  a  good  deal  longer  cbao  tbe  Rafters, 
becanfe  of  tbeir  oUiqne  Pk>firion ;  for  they  are 
level  ar  every  Angle.  Tbe  Cou  nry  V,  orkmen 
call  them  Corners ;  and  by  fome  they  are  call'd 
Principal  Hfifters,  by  others  Sleepers.  As  Rafters 
hsvr  four  plain  Sides,  thefc  bnvc  uinnlly  6ve. 

HOBELERS,  were  formerly  a  lort  of  Light* 
Hcrfc-Men,  which  rode  on  foaall  nimble  Horfes, 
and  with  only  light  Artnour  on  ;  fo  that  they 
were  fit,  (like  oar  Dragoons)  for  any  expcditionc 
S\rvlce  :  k\.  length  they  became  ty'd  by  iheir 
Tenure,  to  maintain  a  liccie  light  Nag,  for  gi. 
ving  expeditious  Notice  of  any  Invafion  or  DM* 
per  r  Sec  i  S  EJ.^.  lU.  c  7,  13  £db.  III.  a.  J, 
and  Camhd.  Britan. 

HOfillS.  area  fort  of  fmall  Moitarsfroiii  S 
to  8  Inches  Diameter :  Tbeir  Carrii^  are  liko 
tbofe  of  Guns,  only  much  fhorter.  Tbey  are 
very  good  for  Annoying  the  Enemy  ata  diftaoce 
with  fmall  Bombs,  which  they  wjjl  throw  two 
or  three  Mites :  Or  in  keeping  of  a  Pais,  beiaf 
loaded  with  Csrtnnches. 

HODOMETRICAL  Methd  of  finding  tbe 
Longitude  at  Sea,  is  tbat  of  the  Computation  of  tbe 
hde^ure  »f  tbe  fVa}  of  a  Ship  between  place  and 
place  ;  i.  e.  of  obferving  the  fererat  Rhombs  or 
1  incs  in  '.vh:fh  the  Ship  failctfi  ;  ,:ni!  wr if  '.ty 
Hie  faaib  made,  or  bow  many  Leagues  and  parta 
of  a  League  Ihe  batb  toil 

HOGENHINE,  was  formerly  tbe  Term fbf 
one  that  coming  Goeft-wife  to  an  Inn  or  HotlIe« 
lay  there  the  third  Night :  After  wbich  be  waa 
accounted  one  of  tbe  Family  ;  and  tbe  Hoft  waa 
anfwerable  for  his  Breach  of  tbe  King's  Peace. 
In  the  Lawi  of  K  Edward,  fet  fonh  by  Lambert, 
he  is  cali'd  Agenbitte  ^  and  often  in  ocbsr  placca 
Tbird-Nighe  AwmhiM^ 

HOKE-Z>  rr.  V.  MS  the  7t»fday  Fortn?j;ht  afiet 
Ea/ier.Dj;  ;  and  was  antiently  celebrated  with 
Spurts  and  Rejoycings,  in  Memory  of  many  of 
the  Danes  being  kilfd  on  that  Day,  and  the  reft 
expeli'd  the  Kingdom.    This  was  done  A,  D. 

102    in  fhe  Reign  Ot   K.  li:':e'ircJ. 

iiOl%h'Tuefda^Mmej,  was  a  Dnry  paid  by 
tbe  Tenants  to  tbelr  Laodlonl,  to  bave  leave  to 

l^lebratethe  Hok^t-Daji. 

HOMAGIUM  ^tddete,  was  renouncing  Ho- 
mage, when  a  Vaflal  made  a  foleron  Declara- 
tion of  ditowning  and  defying  his  Lord  ;  for 
which  there  was  a  fet  Form  and  Method  pre. 
icrib*d  by  ibe  fnuktvn  Imh» 

HOMO* 
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HOMODROMUS,  is  a  Term  in  Staticki 
lot  A Lmvct,  u  43  ;  one  of  whoTe  finds,  B 

•  !  'U  %  ti:-  .• 


J.    '.'    I.  ■  ^    '.'  .  = 
•  Jl  ■       \      '.  .     .•  , .  u  V  .  »-<      •'  • 

•  hnit-      i  ••'si^.-. 

il  fixed  on  the  Obex  or  Hypomorlion  TJ  :  And 
ibe  otber  £nd  A,  is  applied  to  the  Moving  of  the 
Weight  ff',  which  bangs  or  liei  fomewbere  in 
the  middle,  between  the  HyfMmodion  H,  and 
tbe  Power  in  A.    Here  the  Weight  moves  the 

•  fame  way  with  the  Power  :  Whence  this  kind  of 
trtOit  caket  in  Name  of  Hmtdrmmt,  Whereat, 
in  ^be  other  l.eaTer«  tbe  Weigli^  N-  it  niTed  up 
by  means  of  the  Obex  or  Hypomoclion  H ; 
while  the  Power  at  ^,  the  otber  End  of  tbe  Lea 
Iter,  deibends;  and  thcrefiMrc  this  ii  called  Hett- 
Tfidnmui,  Of  this  Homodromus  kind  of  Leavers, 
^re  the  Radders  and  Oars  of  Ships  and  Boats ; 
^  alfo  their  Mafts. 

.  HONQR,  is  n£e4  for  tbe  ooblcr  toh  Of  Sag- 
worlef,  wbercon  ocfaer  iBfeHar^LciNiMBt  iW 
lihaoors  do  depend,  by  performance  of  QMps 
wd  Services  to  thofe  that  are  Lords  over  tbem 
And  U  (ecms  at  if  none  were  Htmmn  originally 
but  fuch  as  belong'd  to  the  Kirp,  tho'  Riven  a 
lerwards  in  Fee  to  Noblemen.  Tbe  Manner  of 
Creating  ibefe  Htiurt  may  in  part  be  colleifted 
irooi  tbe  Su|iDtca  34  M.  VilL  «•  j^wbere/f<iN^- 
ttu^cmrt  is  madean  Amfr;  iMl^)^  Jf  VIII. 
*•  37.  38.  where  Grtfton  and  AmptiiH  are  made 
Jimcrt.  There  are  many  other  Hontr*  in  f*^- 
Imd;  fee  37  ITcVUI.  c.  18,  &c.'  > 

HONOR-r  w//.  are  fuch  Court*  lidd 
w:ihin  the  abovemention'd  Honors, 
.  HONORARY  Service,  are  fach  as  are  inci- 
ideiu  to  6r4ii^  StrggMtrj^  and  aooexcd  afuUj  to 

•  fome  Hmw.   

HOOK-Pmi,  «|e  taper  Iron  Pins,  with  an 
book  Head  ;  and  ate  nled  to  pin  the  Frame  of  a 
floor  or  Roof  togciber,  by  being  put  in  through 
tbe  Pin-holes  in  the  MortcfTes  and  Tcnnons, 
whilft  it  is  fratning  or  litung  into  its  duePolition  : 
As  foon  at  which  is  done,  thefc  Hook^Pins  are 
ftrack  out,  aod  'liaj  ^iin'd  up  faft  witfa  Wooden 
Pin«-  I  ,' 


ef  Malta.  All  the  Lands  and  Goods  of  fuch'  §§ 
were  here  in  England  were  given  to  the  Crown  : 
See  32  H.  VIIL  c.  ^4. 

HOUR  rf  the  Dmj>  :  To  find  tbit  readily  by 
Projcdion  of  part  of  tbe  Antlewma,  proceed 
tbns  :  With  60  of  the  Chordt  draw  tbe  Circle 
jT  S  »  N  for  tlK  MtnditB  of  yoqr  JPIace :  Tbeo 


Pin*.  I 

HORIZONTAL.lv>  Dialling,  is  a  Line 
drawn  on  any  PlanA  pafallel  to  the  HorizonT  It 
hS  drawn  on  an  Effj^  <or  Rect^iing  Plane  by  ^ 
Level  ;  or  by  applying  a  Qiiadrant  to  the  Edg^ 
of  a  Rtiler  lo,  as  that  the  Slfing  and  PliHUmet 
fliall  cut  00  or  90  Dcgrcct  jjl  tbe  Limb. 

HOSPITAL LE?IS,  were  the  Kmgh:s  nf  a 
Religious  Order  ;  fo  call'd,  bccaufe  they  buiJdcd 
an  Holpiial  at  'Jernfakm,  Wherein  Pilgrims  Were 
received.  To  tbefc,  wben  ibeTc^k^fers  were 
foppfdt'd  by  the  <tfniKil  of  VUn  4t  in  France, 
P.  Clement  transfetr'd  rhat  Onter.    Their  chief 


bavfog  ^ven  yoa,  ili'yott  naft  havej  tbeLatv*' 

tude  of  your  Place,  and  the  S  in's  Dedioaiioo 
and  Altitude,  let  the  firftot  tbelc  three  from  N 
to  P  ;  lo  it  P,  the  Polt  of  the  World,  draw 
P  fP'p  fot  tht^^DM.  Set  next  the  Latir.  aUb  from 

?to  B,  Mtd  iwf  i  IV     for  the  EquinodtaL 
hen  fetthc  Snn's  Declination  from  P.  to  D,  and 
from  J^to  <i,  when North,  at  here;  bu/con, 
tbe  lower  Side  of  £^^ben  'tisSontb  ;  -tnddraw  ; 
tbe  Parallel  of  Declination  D       Then  fct  the 
Sun's  Altitude  from  S  to  A,   and  from  TV  to 
draw  A  a  for  the  Almacanteror  ParaUtlof  the 
Son's  Altitude  at  •  tbe  Time.  The  cboirflaon  lo* 
teHbdido  of  t6er^^T4ranek  id;&^^  give 
you  the  Sun's  Plice  in  the  ncf'aVerit  at  that 
Time.  And,  cqnfeoaeotly,  fettiiig  the  Scdlor  to 
the  Radius  O  J.  0  B  will  uTtWine  of  tbe 
Hour  from  6,  either  in  the  Morning  or  After- 
noon.   If  a  Sedor  be  not  at  Hand,  you  may 
find  the  Hour  by  your  Chords,  thus  ;  Set  the  El^ 
tent  B  D  from  fVxo  Tj  00  which  Point  T,  as  a 
Cemre,  with  the  Extent  B  0  <  ( the  parallel  Sine 
of  the  Hour  from  f>)  ftrike  tbc  Arch  G ;  for  then 
a  R«ler  laid^  from     joft  ^  imcb  jtbe  Coovczi-  . 
ty  ^  tbe  Arch  6,  will  cijilie  Limb  in  U.  Then 
HN  TOeafnred  on  iheCttwdt,*  wOl  give  the  De- 
grees of  tbe  Hour  (cQoa  ^  wh|ch  moft  be  turned 
^toTiroe.  ' 
HOUR-ScWf:  On  one  of  the  Edges  of  O/- 
[rant  there  is  ufuall|  an  Hoiu-Sca/e  (as 
diber  Edg«h  a  Line  on  Latitudes)  which 
~  ;r.  than  a  Doable  [Tangent,  or  two 
Tangents,  each  of  45  Dcgreet,  let .10- 
the  middle  ;  and  fo  might,  if  there 
were  need,  be  cootinuedtin  Iniinitum, 
'  And  on  the  othCT.Faceiof  this  Quadrant  there 
i?  alfo  an  Hour-Scale  oi  another  kind  ;  being  6i 
Degrees  of  a  Litie  of  Sines,  wbolc  Radius  is 
made  equal  to  half  the  Secant  of  the  Latitude 


Abode  is  DOW  at  Mi^ii^andiheyyctyird  l^ibu  (hfii^  ffiifd  foH.sBd^}  to  the  CoonuM  Radius 
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of  the  Sines.  Agtioft  U,  and  ruoniiig  by  it,  u  a 
prick'd  LuM  of  DcdUiuions :  Jo  tiK  Son*  V^*^' 
eft  Oedinatioa  U  tlfo  aPortioa^f  |lM|.weo£ 
SifKs.  whofe  BadUu  ijt  equal «  ibeSim  ff  tlie 
Latitude  of  l^mim,  nM»«tljrf  tfcfrtwrpfcrt 
of  the  Scale. 

thdt  Bmr*Se4iks  (cf^ecially  thtforqMr)  may 
be  pat  oo  any  Ruler,  SeSbot,  09,  $ad  wiUfenre 
for  tbefe  Ufe*. 

The  firfi  Hour  Scale,  or  Double  Tangent,  it  a 
Sciteof  Six  Hottra  i  u4  by  belp  of  tbc  Line  of 
Lariradc*  (wUdTflioirid  always  ba  pUved  by  it) 
will  ferve  very  rcidily  and  univerfally  to  prick 
«iowa  •O  Dy«ls  that  iuve  Co^es ;  iUfit  this 


Draw  firft  the  R!gfa&UQe  CS  for  the  Hour*Line 
of  i»,  and  «ro&itii|  C  (which  wiU  be  tbc  Ccq- 
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tre  of  the  Dyal)  with  the  PerpcnJicuIar  2?  A  . 
Then  from  the  Scale  of  LiiiidMes  uke  off  the 
l4iiiindcof  the  race  for  an  Horizontal  (or  the 
Ct-Lstiltuie,  for  a  Dired  South  and  Vercical) 
Dyal,  and  fet  it  with  yoar  Cqippalles  each 
?vaf  Ami  C  n49aiBt  Tiwii nke wMi 


i8*. 

6x\ 


34. 


09. 


Corapaflea  the  whole  HeuT-.S<;»U,  aad  ieiuog  the 
End  of  it  at  ^  and  JB,  and  tu  BcgiQajj^mJl; 
nsoitier  ii,  and  «U  iu  Diftfiona  (or  fuch  as  yoa 
fliaU  have  occafioa  for  ac  leal)  00  eadi  Side  from 

j1  to  E,  and  from  B  ro  C,  making  the  Ifofcelea 
Triaagia  BE  A:  Then  Ntusbring  the  Divifiona 
with  the  prbpcr  Hoars,  as  you  fee  in  the  Figure, 
Right  Lin«  drawn  fromC,  through  ihofc  Hoars, 
Halves,  or  Quarters  in  the  prick'd  Lines  A  E  and 
B  E,  (hail  be  the  true Hout -Lines  of  the  Dyal: 
And  to  the  D)al  yoa  itta|(^gi||.wlutt  Form  or 
Figure  you  pleaie.  ^  " 

IL  Ta  dravf  4m  upright  T>tcUnimi  DysL 

Suppofe  for  the  Latitude  of  London  5 1  •.  90*." 
and  declining  Eaftwards  ij*.  You  muft  hrft^ 
cither  by  Calculation,  or  by  Ctttim'i  I>failltii|- 
Scales,  C^c.  fiod  the  Reqnifiiet  «f  |Oiir  Owu- 
niosDyal ;  wlridiaritlb«(beiii  " 

The  Subfiles  Diftaan  fron  cfce 
Meridian  will  b« 

:  The  Angle  of  the  HowwLiBei  ol  ^ 

IX  and  6  will  be  5 

The  Angle  of  the  Inclination  of  7  « 
Meridtaos  will  be  S  * 

Andite$l7kiH(«kwUlfa««i? 

Aiileof  '  S  ^' 

Being  tbas  prepared,  you  may  theo  draw  tte 
LiJie  VIII.  II,  as  the  true  Horixoacal  Ltao  of 
your  dc^Q'd  Diyal,  and  then  1^  li^  « IUgllwA»> 
glct,  tbe  Line  XII C  for  the  Meridian.  Nev 
make  the  Angle  FC  XII  equal  to  i8'.  34'.  th» 
Subftile's  Diftanie  from  tbe  Meridian  •  and  by  tho 
CitOfdtywick  ^SfC  for  the  SubfiiU.  Towbich  in 
C.  cheCdilrt  9f  the  Dyal,  draw  die  Perpendi- 
cular B  A  :  Then  naakc  C  -4  and  CB  equal  to 
tbe  Style's  Height  34*.  19'.  ( taking  it  in  your 
Cooipafles  from  the  Line  of  Latiiodaa ;  )  Aa4 
then  apply  the  whole  Scale  of  Hours  (  as  before 
intheHoriaontal  Dyal)  on  each  fide  C  P,  fimoa 
Ato  F,  and  from  B  to  F.  Neil  Ml  tbe 
rmtt  bftweeo  30*.  47'.  thewoper  loeliiiaiioo  of 
Meridiaw,  awl  tbtf  ne»  Hoan  Dillaact  from 
the  Meridian  that  is  lefs  than  that  Angle  ;  whicb 
in  this  Cafe  is  10,  or  30*.  from  jx.  This  Diftr- 
ence  will  be  found  here  to  be  4/.  or,  in  Time, 
nearly  3  Minutes.  Tbe  fitting  the  Scale  of  Hours, 
was  before  taught  from  ^  to  B :  coau  umm  the 
Cud  Scale 
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And  make  Point  at  dw  TemiiiHrioof  #itb  a  Pin  or  Pea  : 

AnJ  draw  rinei  from  thofe  Poiou  to  the  Cenire  c,  and 
ibey  Hiaii  be  the  erne  Hoor-Lwet  on  (bit  Side  the  Sahftilcp 


Again.  Fhtint  in  tbeSciIe  of  Hoimfiom  to  F,  ceom  livim  ilNKad  «t  A,  die  fatefr 
Arfci  of  Time. 


o 

1 

•1 

% 
3 

Ii| 

4 

iJ 

5 
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And  mak«  Poiata  at  the  Termination,  at  before  ;  tbrougb 
which  drtw  Lines  to  the  Centre,  and  they  ibail  be  tiie 
Hbof-Liaci  OB  die  other  Sidto  the  r  *^'^"- 


The  like  muft  be  done  fnr  the  Halves,  Quar- 
ters, C^c.  getting  the  Difl'erencc  between  ibc 
Hd^bour  next  Icfs  ( in  this  Example  ai*  30'.  ) 
Under  the  Ark  called  the  loclination  of  Meridians, 
the  Diftrence  is  1*.  17'.  (  in  Time  nearly  33'.  ) 
to  be  continually  augmented  an  Hour  ar  a  ini^e, 
nnd  ib  prick'd  off  as  before  was  done  for  the 
Whole  Honn. 

If  rhe  Scale  of  Hours  reach  above  the  Plane, 
«S  in  this  Cafe  at  B ;  To  thai  fi  C  cannot  be  prick.'d 
down  :  Then  may  an  Angle  be  laid  down  on  (he 
npper  Side  of  the  Subftile,  equal  to  FC  A  on  the 
under  Side,  and  thereby  the  Scale  of  Hours  laid 
in  .!s  true  Situation,  hMTiog  trft  iiaiind  dw  Pbint 
f  on  the  order  Side. 

The  Stile  may  be  eafily  laid  do«ni  by  the 
Chords,  ni  a  Pr  oiradJor.    And   if  ybur 
Scales  are  large  and  carefully  made,  as  this 
.  ii  owof  fhceilieft,  fo  \it a* esed a  V«y 
of  Dnwiag  Dfaib  as  any  whadbew. 

HOUSEBOTE,  the  fame  with  ^Neerj,  or 
ao  Allowance  of  nrceffary  Timber  oat  of  the 
Lord's  Wood,  for  it^e  Repair  and  Suppon  of  a 
.Houfe  or  Tenement. 

HOWKER.  or  Hwert,  is  a  Veflel  macb 
'  «fed  by  the  Dutd) ;  boilt  Ibmetbtng  like  a  Piak, 

but  M.tftcd  and  Rigg'd  like  a  Hoy.    Thry  carry 
from  50  to  200  Tun  :  And  with  a  fmall  nuinber 
of  Hands  will  go  10  the  Eafi-Indies.   They  Tack 
foon  and  (hort ;  will  Sail  well,  and  lie  near  the 
Wind  ;  and  will  live  almoft  in  any  Sea. 
•HULKS,  are  large  Ycflels,  hanog  their  Gun- 
.  Decks  from  113  10  150  Foot  long,  and  trom  3 1 
-  CO  40  Fooc  broad.   They  will  carry  from  400 
to  1001  Toos.    But  their  chrcfcft  Ufc  is  for  let 
ting  in  Mafts  into  Ships,  and  the  like.  Though 
.  aixienity  dieWonl^WiM'a'iMCofigmfitafaia^ 
Veflel. 

HUNDRED,  tsa  Part  of  a  Shrcor  County, 
pnfe^  £a  called,  becatife  it  comaincvi  Ten  Dt- 
MHksr  or  Tythimrt  t  And  either  becaofe  at  firft 
fbere  were  an  Hoodrcd  Families  10  eadi  Htm' 
Jret!  ;  or  clfe  that  the Hanirr^  found  a  hundred 
Men  for  the  King's  Wars.  Thefe  Hundreds 
mn  firft  (Mein'd  b>y  lOng  Jttfrwi,  she  i9tb 
Kiog  of  the  IJrfl  S.ixcr.:  ;  and  betook  the  way 
of  doit^}  u  from  GcTmar,^  ;  where  Cenia,  or  Cen> 
#C9«,  il  1  JoriUdidiOD  over  an  hundred  Towos. 

Hqaoa  yon  ft*  iha  Ongiaal  fi^  OiuM, 
i 


which  flill  keep  the  name,  and  remain,  in  fame 
fort,  the  fame,  as  to  their  Service  in  feveral  re* 
fpeds :  But  their  Jurifdiaiom  is  ttaiwCmVI  to 
the  County  Court  J  fome  few  excepted,  wljich 
have  been  by  Privilege  anncz'd  to  the  Crowo, 
or  granted  to  fome  Great  Subje<3,  anl  fo  remain 
ftill  io  the  nature  of  e  Franchife :  And  this  bath 
beeoever  Eoee  the  Statute  of  14  Bdm.  HI.  i.  e.  9. 
whereby  thefe  JJunJred-Courti,  fGnncrly  Farm'd 
out  by  the  Sheriffs  toother  Men,  were  reduc'd 
all,  crtnoftof  them,  tothe  Coaoty-Coort;  and 
fo  remain  at  prefent.  Where-evcr  therefore 
we  meet  with  the  Word  Htmdred-Couri  now,  it 
fignifies  fome  Franchife,  where  the  Sheriff  does 
ooc  intermeddle  by  his  ordinary  Aaihority,  unlefs 
when  they  of  the  Hundred  refofe  to  do  their 
Doty. 

HUKOR£D-CMir/A  were  held  antiently  by 
the  Akwd^Mbrnw.  or  Chier-Coalbble.'of<ftr|r 

Hundred^  for  berrcr  fupp^rr  o  f  his  Office.  Tbelc 
Conns  were  held  in  iome  Places  (mce  io  three 
Weeks,  and  in  others  gnce  aMondl*  Aodbjr 
Stat.  1 4  Ed.  III.  thefe  Htrndred-Courtt  were  reduc'd 
to  the  County- Courts  ;  ibo'  in  fome  few  Hu»- 
dreds  thf  0\A  Frincbilcs  atL-  ftiU  remaining. 

HUNDREDERS,  are  Men  Empaoelied,  oc 
fir  to  be  Bmpanelled,  on  a  Jury,  upoo  a  Cooini* 
vcrde  ;  and  who  dwell  in  the  Hoodfed wIkM 
the  Land  in  qucOinn  lies.  But 

HUNDREDARIUS,  the  Hmiredcr,  is  he 
that  hsth  the  Jurildnflion  ofa  Hundred,  and  who 
holdetb  ibe  Handrcd-Cnurr.  And  fometimcs 
'tis  nfcd  for  the  Baily  of  the  Hundred. 

HUNDR£Dli'(^24,  waf  the  Payment  of  per- 
fooal  Anendaiice,  ordering  Soft  and  Service  at 
the  Hundred-Ceur: 

HUNDREDUS  Aj^rmatui,  was  the  Profits  of 
in  Hmuhtd^wit  Fkmedot  Fannea  out  for  a 
flanding  Rent. 

HURRICAN,  is  a  moii  lurious  and  dreadful 
Storm  of  Wind,  which  the  Caribhe.IJlands  and 
fome  other  Para  of  (be  Indict  are  fobjed  to :  Its 
Extent  and  Continuance  is  bnc  fmall,  but  its  Vt- 

1  il:; nce  prodiji ions, 

HUSE-BOTE,  was  formerly  the  Liberty  a 
Tenant  had  to  one  as  much  Wood  on  the  Pre- 

mifles  as  was  ncccfTary  for  the  Snppr  rt  an;!  Re- 
^ir  of  the  Farm-Houle  and  adjoyning  BuiidjogS. 
This  is  now  call  d  Ejioven,  Eftoverium, 
HTD&LANnt  See  HidfUHd, 

L I  i  HYDRO. 
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HYDROSTATICKS.  Weights  wMdi  force 
out  of  the  ftne  Tobe  equa  I  Qaancitics  of  the  fame 
Fluid,  wtt  to  one  tnocber  m  tbe  Squares  of  the 
Timet  in  which  the  Fluid  ii  feic'd  out :  Bat  if 
tbe  Time!  arc  equil  in  which  the  fame  Quantity 
of  tbe  Fluid  is  torc  d  out  thro"  unequal  Tubes  ; 
•  then  tbe  Poweri  are  reciprocally  as  tbe  Orifice* 
of  the  Tabes:  Aod  therefore  Powers  which 
thraft  one  the  fiune  Quantity  of  •  Fluid  throngb 
unequal  Tubes,  are  to  one  another  in  a  recipro- 
cal r ropottion,  compoanded  of  the  Squares  of 
cbeTimef,  end  of  theOrUioesof  tlieTabeii 

HYDROSTATICAL-BALLANCE.   A  De- 

feriftien  of  an  Hydroftatical-Ballance,  for 
fi>tdi»g  tbe  Specifici  Gravitia  of  Liquidi  *nd 
SilUt  with  eafe  and  accuracy.   By  F.  Hawkl^ 

bee>  i»  Vme-QCce-Coun  m  Flee^Sueet. 

a  a,  44,isdieFooctowhicbiheoprishtPieceor 
prop'd  hl>,ih  is  to  be  ibew^d :  (Slee  F/p.  i.)  To 
the  upper  End  of  this  tiprigbt  Piece  is  faftned  a 
double  Cheek  of  Steel,  cc,cc,  on  which  tbe  Beam 
d 4,  dd  it  fufpended.  To  one  End  of  rbtt  Beam 
pat  00  the  General  Scale,  exprefs'd  by  #  **  t  e,  e  e. 

'  At  the  other  End  of  it.  hang  on  the  other  Scale, 
which  is  a  very  thin  and  light  one,  and  is  only 
exprefs'd  on  the  Ballance  by  tbe  CbaratSers  of//. 
To  tbe  Loop  at  Bodom  ot  it,  il  10  be  fnTpendeid 
by  its  Hair,  and  the  Bottle  ^  Thaspre* 
nared,  tbe  Bottle  being  plung'd  into  the  Glafs  of 
water,  i  l\  h  h,  chc  Beam  will  form  an  Horizon, 
tal  Polition :  But  if  it  happen  fometbing  too  light, 
or  too  pooderoDs  (fat  m  Waters  have  not  tbe 
fame  Specifick  GraTity,  nor  at  all  times)  it  muft 
be  adjofted  by  putting  Weights  on  the  lighteft 
End,  till  brought  to  an  Bquitibrium.  Tbefe 
Vdgbu,  in  tbeBsperiflKnt,  are  to  be  uken  no 
noritie  at  aU  of.  And  by  an  Experimeor,  by  and 

•  by  to  be  mention'd,  I  fDund  two  Grains  to  be 
the  createft  Variation,  between  the  Weight  of  a 
Balk  of  Water,  equal  to  $74  Grains,  at  the  great« 
eft  DMtoe  of  Hoc  in  this  Climate  to  the  Free- 
zing Fbint.  Aiiil  ibn  yon  may  find  liie  Sped* 
fick  Gravities  of  all  manner  of  Liquids,  in  com- 
mrifon  to  their  like  Balk  of  Common  Water  : 
For  the  Bottle  will  gnk  down  in  lighter^  and  be 
boof'il  m  in  heavier  Flaids ;  and  the  Grains  or 
Fan  of  Gndns,  which  muft  be  put  into  one  of 
tfie  Scales,  to  reduce  rhe  Beam  to  an  Horizontal 
Pofition,  will  ihew  the  Difference  of  the  Speci- 
fick Giaviqr. 

tor  S  O  LI  D  S, 

Tbe  General  Scale  e  e  remains  in  in  Fhce : 
fiat  inftefld  of  the  Scale  //  muft  be  fnfpended 
tbe  Brafs  Piece,  reprefeoted  {iy  the  Figure  1  >,  i  i. 
(  See  E^.  x»)  To  the  Loop,  at  the  Bottom  of 
which,  muft  tbeClalt  findtet  i(  it.  be  fo. 
fpcndcd  by  its  Hair,  which  then  becomes  a  BaJ- 
lancc  to  the  other  End.  Into  this  Bucket  muO 
be  put  cheSolid  (  what  ever  it  be )  whofe  Spcci- 
fick  Gravity  faa  woald  find,  or  whofc  Weight 
yon  have  a  mind  to  compare  with  that  of  tbe 
like  Bulk  of  Water :  And  having  ballanc'd  it  by 
Weights  31  tbe  other  End.  uke  it  out  of  tbe 
Bucket,  and  plooge  the  Backet  empty  into  the 
Water.  Then  forang  the  finft  Difii  it,  by  in 


Slit  on  tbe  Brafi  piece  »  i,  a  Notch  being  cut  io't 
to  receive  it ;  the  Bucket  then  in  the  Water  wiQ 
be  in  ,tquUilnio  with  tbe  General  Scale  «  «  ;  the 
Difl)  //  being  the  Weight  of  aBoUtof  Water  e» 
qual  to  the  Solidity  of  the  Bucket :  But  if  it 
chances  to  vary  a  little,  you  muft  reduce  it  at  be- 
fore- Then  putting  tbe  Solid  Body  into  the  Btao> 
ket  (  bavioj^  &rft  well  wetted  it  all  over  in  Wa- 
ter  ;  and  it  be  irregular,  laJke  care  tliac  no  Air 
lodges  in  any  part  of  it)  then  yoo  will  foon  find 
what  it  has  loft  of  its  Weight,  in  compariibo  to 
what  it  weigb'd  in  tbe  Air  :  And  by  tbe  Di^. 
rence  of  wncb  Woj^ts,^ divide  tbe  Weight  firft 
found,  wMdl  esa«Nr  gives  ydu  .its  Proportion 
to  the  like  Bulk  of  Water  :  See  Sptcifick^Gravitj 
in  Vol.  L  Where  tbe  Reafon  of  this  Pradice  is 
(hewn:  What  is  here  defigo'd  being  only  the  Ufe 
of  •  ooouBodioos  Ballance  for  Inch  kind  of  Hj» 
droftaritid  Experiments.  * 

Ah  Experiment,  touching  tbe  different  Denfititt  of 
eommm  Water ^  from  th^greatcji  Decree  cf  Heat 
in  tbii  CSldmU  to  tbe  Ftee^inz  Point ;  Aftnfd 

h  4  tbtnmktmr.      Mr*  Mnvksbeik 

# 

t  MoicabonK  « Qnit  of  Common  HXt^ater,  nd 
gave  ii  a  pretty  confklerable  degree  of  Heat  ever 
the  Fire:  Then  putting  it  intoa  oonveidCfltGlafi 

together  with  my  Thermometer,  where  the  Spi- 
rit foon  arofe  into  tbe  fmali  Ball  a-top,  and  con. 
tinued  to  remain  there  till  tbe  Water  began  to  a. 
bate  of  iu  Heat  ;  by  which  Time  the  Spirit  in  the 
Thermometer  became  of  an  equal  degree  of  Tcm« 
peracure  with  the  Water  in  which  it  was  plac'd. 
When  tbe  Spirit  has  dcfcended  to  1 30  Degrees 
above  tbe  Freezing  Poinr,  (which  is  the  greatdl 
Height  it  has  been  obfetv'd  in  this  Climate)  I  be- 
gan my  ObfervatioQS,  and  found  that  the  Bulk  of 
Water,  equal  to  that  of  the  Bottle  I  weigh'd  in't, 
in  that  Sute,  was  eoual  to  574  Graioi,  at  80 
Degrees  above  the  rreeziog  Poinc,  tbe  Bntk  of 
Water,  equal  to  the  Bottle,  then  wcigh'd  J  of  a 
Grain  more  tban  befoie :  At  32  Degrees  above  , 
tbe  pre-mention'd  Point,  tbe  like  Bulk  of  Water  . 
equal  to  the  fiotiel,  was  a^aio  inaeafed  £  of  a 
Grain  ;  at  tlie  Freezing  Pmnt  it  wrigh'd  aboat  ^ 
of  a  Grain  more  :  in  all  about  2  Grains,  from  1 30 
Degrees  above  tbe  Freezing  Point,  to  the  fame 
Point :  Which  to  me  feems  very  conGderable, 
aod  ought  to  be  oblcrv'd  by  thofe,  who  at  dific> 
rent  Seafbns,  liave  oGcafiontofindthe  Spedhck 
Graviiiciof  Liqaidauid  SoCda. 

HYPERBOLA.  In  Pbilof  Tranfaa.  N.  34- 
voo  have  a  Qaadratnre  of  the  Hyperbola  by  theLd. 
VikamL^rvmk/r,  bj  a  Series  loooded  oowbaK 
Dr.  IfWIiV  hath  dononftiated  in  his  AriA.  if 
finite  J,  Propl  87,  88,  89,  &c.  And  in  Phtlef 
TranfaS.  N.  jod.  by  a  New  ^uadratrix,  inven- 
ted by  ibelnaenions  Mr.j^.  FfrV>  of  Great  Swim' 
ftrdiaWm^prini  cogciherwitb  ilieCoaAnH 
<%oo  and  Properrifs  of  turQaatiratrix. 

HYPERBOLICAL  Cjiindroid,  is  a  Solid  PL 
gure,  whole  Generation  isgiven  by  SirCivrr/'e/)/'. 
^rm,  in  PbiUJtfb.  Tranfati.  N.  48.  There  are 
two  oppofite  Hyperbola^  join'd  by  tbe  AxirTramf^ 
verfiut  and  thro' the  Center  there  is  a  Right  Line 
drawn  at  Right- Angles  toibat  Axu  Tranfverfut  i 
aod  about  that,  as  an  Axis,  the  HjferbpUe  are 
fuppofed  to  icvolve :  By  wbicb  Revolution  a  Bik 
dy  wiJl  be  generated,  which  kc  calls  tn  Bjptrlf 
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Ud('C:flindroU  i  arid  whore  Bafcs,  and  all  Sedi- 
ons  parallel  to  ibem  will  be  Circlet.  And  ia 
N.  53.  of  the  7rtnf*akm^  lie  applies  tc  to  the 
Grinding  of  Hjf>erho!icalGlaJfes,  aod  faitb,  they 
moft  be  either  fotm'd  this  way,  or  not  at  all. 

HYPERfiOLIFORM  Fi>«r«,arefiich  Carves 
at  •pMoidi  in  their  Pmpemet  lotlie  Nature  of 
tbe  Mfpcfbob  ;  and  tre  caird  alfo  ttffrMoiJt. 

Mttbai  «/  dr€»ii»TLM^tms  t»  HyperboU- 
Am  in  r^mi> 

Let  AS,  JT,  reprcfent  the  AlTyroptotcs  of  the 
Equilateral  H  perbola  M»» ;  then  will  5  tbe 
Couce  of  tlie  oppofiie  Sediooi.  Dnw  ihe  Or- 


And  dividing  by  jt,  it  will  be  £1.  te^/*  Bet 
from  the  OniiiiMe^a  cemiaHldc^ei  ihe  Ab. 

fcifla  i«:rc.fcs^     ^  (  =  J  Tj  nqft 


—7 


ywhateats:  ^  ^^^^^ 
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cllnacc  MB.  a  ti  J  .another  infinitely  near,  Mmh. 
Let  /  be  the  Paramcur  of  tbe  Figure,  let  SB=x, 
and  M  B  =:r  •  !(»» =  7,  and  =  x.  And  let 
it  be  required  co  draw  M  T,  .1  true  Tangent  to  the 
Curve  in  tbe  Point  M,iappoie  all  <kwe,M  in  thcFi- 
Tbea  wUlibe  Tnanglei  Mn;  and  A«(w 


gore 

be  Ittnilar ;  and  therefore 7 :  * 

Kow  tbe  proper  Eqnatioo  for  tbe  Curve  is 

their  Fltizions  will  be 


*7 


When  the  Value  of  tbe  Sab^aagcttl  *T 
coincf  oot  negative  I  tb<fn  the  Point  Twin  lalL 
aa  here,  on  the  comrary  Side  of  the  OrJin.rc, 
with  r^ard  to  tbe  begiontog  of  *.  fiat  wbea 
n  comes  ont  pcfulvc,  tbe  Point  Twill  be  On  the 
contrary  Side  ;  as  in  the  Pmt^Mm, 

If  yon  fuppolc  die  Ptrampter  =  i;  and  « to  • 
be  a  Negative  Number ;  then^*    Jr  is  an  Ex- 
preflioo  for  aU  Hjj>rr!  M.f'^rm  Fi^utt*  ;  and  oni. 
vOttlly.  the  Length  ut  the  Sub-taogcm  BT 


(  =  4^)«(bec«ifc/ 


'y  ""^  7  =jf)  I  fay.  a  to  w;«  ssfhec/" 
==  X  )  lOMx }  dkK  is.  To  the  Exponent  of  the 
«»w  T  **r  OrdfiMfff  mdtifUed  into  the  jii/cijft, 

« 

JBw^aM  iie  Area's  ef  at  font  ^  HjperboU- 
form  Figures. 

In  the  following  Figure, let  theCorveCMiwB 
be  anHypcrboloidj  ^^aod  -10  the  Afymftoiei; 


Let  the  S  ib.i^ngent  P  T  k-  called  /,  and  the  Or- 
dinate P  M  =/.  The  General  Equation  for  fuch 
Carves  being  7"  =:  *  ;  «nd  tb;  Ezpreflioo  for  tbe 
S.lwangent  P  T  being  m  *,  as  abJfTlei  G  . 
loiheFvue,  beahrayt  taken  equl  uTpt: 


Then  will  /  ;  —  y  X.     And  the  Reaangtet 

•\  /  G  «  —  f  jr,  will  always  be  equal  to  the  Re- 
aangle  P  Rmf:=zy  x  :  And  if  this  be  alway* 

done^  Che  rvne     O  B  C  iofinitt  lowaidi  JCf. 

witf 
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Will  be  cqnal  to  Figure    I-  S  H,  equal  CO  all  the 
=r ( becaafe '  =  mx)  all  the  mxj.  fiu( 

(fnppofing  thr  Fipu^e  JJ^OBC  — and  ibc 
ioicnbed  Red^ngk  LBOA:=ii  Umb  wUl  rhe  Fi- 
gttKJC''>C  M*— ^  =  aUihe«>  (bccaafe 

and  i<.AI  =  V- )  Whence  all  ihc  Rc- 
dangles  m  X7  =  all  ibe  /  «  s=  ^,  are  to  all  tlie 
X y  :=  l>  —  J,  AS  m  it  to  i.   And  by  DiviSon. 

lM:m*»  t  ;  :  /' :  'i ;  That  i^.  the  Figure  /C-^OBC  : 

b  10  rlw  infcribed  ^d^aoele  : :  Ai  ibe  Expooent 
cf  tbt  Power  of  dwOraiiMteai:  IitttlwfiuDc 


C  O  HO  L  L  A^,r» 

If  n  be  greater  tbto  i  ;  tben  the  Space,  iade- 

toNPafdi  ICi  mgf  beamfivcd:  But 


if  wis  I,  iben  tbefecood  Ttm  in  the  Antlogy 

m  —  1=0}  and  LOnfei^nrnily  ,  the  Spsce 
i$  InfinKe  towards  f(_  ;  and  infinitely 
great  ittrefpeiftof  the  Rcclari;1c  L  O.  Bu:  if 
m  be  leittban  t,  tint Sficc  O  3 C  wiU  be 
more  than  infinite. 
Tim  io  tbt  coninon  Jfitkmum  ^terM4, 

wboCe  EqMcioa  is  jT"  ~  x  ;  or  (fuppofinK  <* 
the  Parameter  =1)44  —  jr/jit  appears  thac 
m  —  I  ;  and  coofcqu^tiy.  it  appears  that 
cbe  Proportion  between  tbe  Re<£^ angle  L  O,  and 
the  faid  infinite  Space  it  infinitely  great :  Set  mtre 
^  iMi  «ilkr«tV  FJinioM*  /.  «J> 

HYTBTHRB,  in  tbe  Ai«imt  AnbtfcAHf*^ 

was  two  Rank<;  of  Pillars  alJ  abonc,  and  ten  at 
eacb  Face,  of  aoy  Teoiple,  Qc.  witba  Pectftile 
widnii  of  t  Cdtt^fli. 
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JACK,  in  a  Ship,  is  that  Pbg  wUcbkMinl 
up  ai  the  Spr i  i-  Sail-Top-Ma  ft- Head . 
JACnVUS,  Jdtivip,  a  Latin  Word,  fig- 
nitying  in  ibc  Law,  bim  that  lofetb  by  Default : 
rlseUum  Aam  mtaUtmit^  &  Jadivos  tximjt  rc- 
wnmfif,  PoranLsolewi. 

JAM,  or  Jamt,  ii  in  the  Langaage  of  oor  Lrad 
Miners  io  MentUf,  a  tluck  Bed  of  &ope,  wbicb 
bioden  tfaeir  WoikwIoiAif  tf€  pHWm  the 
VdM  of  Oar. 

ICH  DDN.  the  Mono  oadcr  th«  AfOH  of 
Prince  of  fValei  j  which  Sir  H,  Spelman  iodgct 
10  be  in  Ssxm  Jc  Ibiem  t  ikc  $4*m  O  wub  a  tf  a. 
Terfe  Stroke brinf  iki  mmwukTbi  and  figni- 
6ed  1 5erw,  or  40  4  ArvaM.  As  the  S4mi  Koif'i 
Minifterial  Lords  were  called  I^mhi. 

IDEA'S-  Our  ObCenraitoD  employ'd,  citiier 
(boot  Extmnul  Obji&$,  or  aboiK  tlM  biumsi  O- 
fiMtim  of  our  liiinda,  ptreeiwd  and  nfitBtd  otAj 
by  our  felves  ;  is  ibat  wbicb  fuppHci  oar  Under- 
ftaodiog  ((aitb  Mr.  Z^i^)  with  all  the  Materials 
of  Thinking.  Tbefe  Two  are  the  Great  Foon- 
taina  of  KMwledf  e  fton  wbcooe  all  ibt  Jdu**, 
K(»faMM»  FfcttBilbM.  Spado.  fliSr.  «M 

I.  Oar  Senfes.  beiof  eonrcrfaai  aboat  oanv- 
alar  SeaEUe  Objeds,  do  cowrqr  into  dbe  Mind 
fereral  diftind  P««epiioaa  of  tbiags :  And  this 
way  we  gain  the  Itkti  of  TtUsm,  Wbitt,  Heat, 
Ceid,  Scftt  Hari,  Bitur,  Sweet,  and  all  tbofe 
which  we  properly  call  sUft^fiik  ^ttitU* ;  and  this 
Great  Soorce  of  tnoft  of  the  idcai  wt  have,  de- 
pendiog  wboUy  on  our  SeoTes,  and  derived  by 
ueoin  tfecUateftmiii^  it aMtil tnjfnitn 

%•  The  other  FcMiotain  fiwiwhicb  Expatlenca 
iitfllifhes  the  Underftanding  with  Idea's,  it  tbe 
Pereeptim  of  the  Operation  of  our  oven  Minds  with- 
in us,  as  it  ii  employed  abonc  ibe  Idtet't  it  bath 
Ubm  tfttm  hs  Sntmaa :  Wbicb  oywraiiMM. 
WlWBiN0MiBt»feirf|«adCw|Hdrr  oatO«rU»> 
doAandiflg  ibflfdif  becoflBca  fnmilh'd  with  ano- 
dwr  Set  of  which  coald  n«  be  bad  from 

ihiBBS  wiibont ;  and  fitch  is  Ptretftim,  Tkimk^, 
Utiititu^,  i»U99im,  ^f4^f^mimg,  Kflnria^t  WW- 
lin^,  fSe.  aad  all  the  different  AdHoaa  of  oor 
Minds  ;  which  we  being  coofcioiu  of,  and  ob- 
kffing  in  oar  falves,  do  irmn  tbcfc  receive  into 
oar  Uoderftaadtngs,  as  diftimft  lde»'i,  as  we  do 
from  Bodies  af}«dtng  our  S«nfes.   This  is  a  kind 
of  btttrtul  Senfdtion  j  is  called  very  propcrlv,  by 
ilr.  tadt  HffteSien  :    And  tbefe  two,  Se^fation 
mA  %MUs%  he  ttkca  to  be  ibeeaty  Originals 
wlan*  aB  ow  M/<  lake  ihaif  Baginmngs. 
iai  fit  &r  the  Mind  or  Underftanding  is  meer- 
h  fi^Jhte ;  and  caanat  choofe  whether  it  will  have 
nna  Bv^nings  or  Materials  of  KnowWdge  or 
•01.  TbaObfBdiof  Seda  will obtiwla thair  U 
dtdt  upon  oar  Minds ;  and  the  OperarioMor  ««c 
Minds  will  not  let  ui  bie  witbour  (ome  (at  leaftob- 
(care)  Notions  of  them.   No  one  can  be  whoUy 
igooraat  of  what  be  doch  when  he  Tbtoha :  And 
aa  the  Mind  is  forced  to  receive  Impreflions  from 
witboat,  To  it  ^^^^l^^'"'^     Perception  of  tbofc 


I  D  £ 


Of  M$\  fome  fas  we  flioald  tuMkf  ob» 

ferve)  are  Simple,  tnA  orbers  Complex.  All  tbofe 
Idea's  that  COOK  into  our  Minds  by  SeVa/MW,  are 
of  tbe  former  kind :  And  tho'  the  QualUies  in  Bo- 
dies ihtt  aMw  Snfamio  (he^biMp  ihcn- 

parsiion  nor  Diftaoce  between  thetn ;  yet  rbe 
Idea's  they  ptx>dace  in  tbe  Mind  enter  by  the  Senfea 
fimple  and  onoux'd.  Some  Idea's  come  iaio  oor 
Minds  only  by  ana  f  anar,  which  is  Mcnliaily 
dapied  eo  receive  them :  Aa  tbe  IdraV  of  aM  CW 
imrt  are  received  only  by  tbe  Eye ;  aU  Semdt  and 
Tanr'by  tbe  Bar,  C^c.  Hesu,  CM,  ixAS^idi^^ 
by  dbe  Touch. 

Other  IdraV  we  gain  by  more  than  one  Seooe  i 
as  of  Space,  Bxtii^m,  F'/v*.  Hsfi,  and  AiwiMir 
For  tbefe  Qoake  fatdUt  iBflcnoai  boik  «■  ihe 
Byes  and  Touch. 

There  are  other  SNn/l»  liuts,  whkh  coovef 
tbetnfclves  into  tbe  Mind  by  all  the  arays  of  Sen- 
fatten  and  t{efieciiem  ;  as  Pleafure,  Paisi,  Pemtr, 
Bxifitme,  XJaitjt  and  Saeeelpem  ;  and  tbefe  are 
all,  or,  aileaft,  themoft  OBaideiabb  of  thnfe 
Simple  whiebthi  Mmd  Imht  mi  mtt£ 
wbich  is  made  all  its  other  Knowledge. 

To  nnderftand  tbe  Natnre  of  tbefe  Simple  i* 
dea't  the  b«ter,  aad  to  difeoorfe  of  them  inialli* 
giUy.  it  will  be  cQoveaienaio  4ittng*tlb  themaa 
they  are  Idea't  or  Pereeptimt  in  bar  Mtodt,  and 
as  they  are  ModificadoBt  in  the  Bodies  ibat  caotc 
foch  PeecepiioQS  in  as  ;  that  fo  we  maj^  net  tbimlf, 
(as  perhaps  is  afiialhr  done)  dwt  they  are  exa Aly 
the  hemget  and  Hefetatlmiets  of  fomethuM  inhe* 
rent  ia  the  Subjed  :  For  moft  of  tbofe  of^ 
Ism  are  in  tbe  Mind  no  more  tbe  Li keneft  of  (tme^ 
thing  exiftiag  witboat  oa.  than  ibe  Naaaw  thac 
ftaad  far  them,are  tha li^n^of  oos  lJe»*t.  Bac  . 
here  the  Qualities  ia  Bodies,  which  prodoce  tbefe 
Idea's  in  oor  Minds,  muft  be  diftingaiOicd  into 
Primaty  and  Stcmdtry.  Primary  ^alities  are  fuch 
as  am  nactly  iofieparabia  ton  the  IMTi  >•  vihas 
ftatt  Ibever  it  be  y  fncbatihe  Seoee  cnoftaaily 
finds  io  every  Particle  of  Manors  which  are  So- 
liditj,  Bxtenfieut  Figure,  hiotitm,  i(efl,  and  Mwn- 
ker.   Seeendjry  Qualities  are  fuch  at  are  io  realky 
Nothing  in  the  Objeds  tbemfelves,  bac  only 
Powers  to  prodaoe  varioiu  SeeCstioaa  io  na  by 
tbcir  Primary  Qualities ;  ».    by  the  Bulk..,  Figfe^ 
Texture,  and  Motion  of  their  Infenlible  Fansi  aa* 
Colvurt,  Semdt,  Tafis,  &c.  Now  the  /dr«*j(  oC 
Primary  ^alltiei  arc,  in  (ome  {ttxcr,RffemblMUS 
of  them,  and  ibcir  Panernt  do  really  exifk  ia  the 
Bodies  tbemfelves ;  bat  the  Idea's  produced  in  us 

S tbefe  £lC»nd<^  ^^ities  have  no  HfftP^t*nce 
tboD  at  all  There  is  nothing  like  oar  l4ttl$ 
exifting  ia  the  Bodies  ibemfclve; :  They  are  ia 
tbe  Bodies,  we  denominate  frooi  ibem  only  a 
Power  to  produce  tbofe  Scnlations  in  at:  And  what 
VkSwttt,  Bltte^  orffWwioidM.  isbnctbefiat* 
cain  Balk,  Figure,  and  Morion  of  tha  fefaaWn 
Pans  in  the  Bodies  tbemfelves,  which  wc  call  fo. 

There  are  feveral  Facukies  which  tbcMind  bath 
of  nianaging  thefc  Simpk  tduit,  which  are  vary 
well  worcb  our  Obfcrvation  -,  as  that  of  Di/Slfi- 
ini  dol  J,  and  rij^y  Dtjlpsguifhimg  oaa  fttan 
iMihcr:  b  dto  coottiihe  A«c«rac|  of  Jodg- 

■  oDcat, 


Digitized  by  Google 


1  D  £ 


I  D  E 


liient,  iod  tibe  avoiding  all  Confafioas  «bd  Mi* 

fakfft. 

X.  That  of  Cmptrtt)^  tbem  one  ftxA  inotber, 
Ui  refp«a  of  ExteiU,  Degree,  Time,  Place,  or  any 
ttber  Ciicomftneti  ui  ^fUtim  or  Depndancc 

ABB  OB  UOlllCft 

3.  HieFMiihTof  CMMMoaiiiirorintttiDf  CO* 
getber  iheSA^Ir  JA/i  iweiv'd  by  SM/dffbM  or 

4.  When  Children,  by  repeated  Stnf*tim$, 
have  got  feme  Uea't  fix'd  in  tbeir  Memorici,  they, 
by  degrees,  begin  to  iearo  the  Ufe  of  Sigos;  and 
when  ibey  can  fpeak  anicalanly,  tbey  inake  afe 
of  Words  to  fignifie  iheir  lde*$  to  others  :  And 
the  Ufe  of  Worils  being  to  fland  as  outward  Marks 
of  oor  Internal  Wm*/  ;  and  thofcliif*'/  being  ta- 
kea  from  pankolyr  Uungi,  if  every  particoUr 
Um  tbat  we  cake  in  AooM  btve  a  partiGdar 
Name.  Names  mtift  grow  cndlc&i  TopcafCM 
this,  the  Mind,  by, 

5.  Another  Faculry,  can  make  the  Particofar 
lde»i  received  from  fucb  Objeds,  to  become 
Gmeral :  Which  is  done  by  coofidering  tbem  as 
cbey  are  ia  the  Mind  focb  Appeacaacei^  kjfum 
from  ail  other  Esifleooes,  and  chc  Ciitumllaiicei 
of  real  Eztflcnce  ;  fach  as  Time,  PUce,  or  any  o- 
(ber  concomttant  Uem'i ;  and  this  is  calle<l  Ah- 
flraaioH ;  whcfcby  JdeaV  cakin  from  particnlar 
Things,  becooae  gcncnl  Repre(eotatives  of  all  of 
that  kind ;  and  tbetr  Names,  general  Names  ap> 
pticable  to  whatever  exifts  conformable  to  fuch 
AbftrdQ  Idett.  Thus  the  fame  Colour  being  ob> 
ferv'd  to  Day  in  Chalk  or  Snow,  which  the  Affind 
.Veflerday  received  from  Milk,  or  Ceruffe ;  it  con- 
fiders  that  Appearance  alone ;  makes  it  a  Repre- 
fentative  of  all  of  that  kind ;  and  having  given  it 
tbe  oamejof  H^iumfst  ic  by  tbat  ibood  fignifin , 
the  ftme  <^Uty  «iAeidb9cr  to  be  OKC  wkb  or , 
imagined.  And  tboa  fMMgfSrff,  wbethlff  Um**  ' 
or  Trrioi,  are  made. 

From  the  Power  which  the  Mind  hath  of  com- 
hining  thos,  ccmpjritij^,  and  fefarnting  or  abJlraH' 
mi  its  Si»j;>/f  Idea's,  which  come  into  it  by  Sen- 
fititm  and  JMbAiVn,  all  Complex  Idea's  are  form'd  ; 
"KoA,  as  berere  in  the  Perception  of  Uea'i,  tjje  Un- 
dcrftandinjf  was  faffive,  fo  here  'tis  aHive  j  exer- 
dog  the  Power  it  hath  in  the  feteral  A&s  and  Fa- 
<alcies  above-meacfam'di  in  order  10  frame  dm- 
'  femAed  Idea's. 

All  Complex  Idea's,  tho'  their  Number  b*  infi- 
nite, and  Variety  endlefs,  may  be,  as  it  feemt, 
all  redoc'd  to  thefe  three  Heads,  vi{.  Mides,  Suh~ 
fl0Kt$  and  l(elatiemt. 

Mndfs  are  fuch  Complex  Ide^s,  which  howe- 
ver cnmpovindcd,  are  not  I'nppofcd  to  cxift  by 
themfclvc  V  hut  are  confidered  as  Deftndmdts  on, 
•or  AffeHiont  of  SoMancei :  Such  are  tbe  UtfCs 
fitfiiMf  by  ^U^IIFbrdt  THgngk,  Grttimit, 
ther.  &e.  and  thefe  Mtdts;  U  Mr.  L»4fC^ 
them,  are  of  cwoforti;       '  '  ! 


1.  There  are  otben  compoonded  of  Simpte 
Idea's  of  feveral  kiodr  put  together  to  aialce  one 
Complex  one  i  as  BeJaitj,  Totft^  (Se, 

Suhfianeet  b«Ve  tbetr  1dea*$  fadi  CotsbiijatioM 
of  Sinpk  Idta's,  as  are  taken  to  reprefeot  diftinft 
partioDur  things  fubfifting  by  inemfelvei  ;  ia 
which  the  foppofed,  orconfnfed  Idea  of  SubiuitO^ 
fitch  as  it  is,  is  always  the  Firfi  and  Chief. 

Relations,  are  a  fort  of  Complex  Idea*s  arifiiig 
from  tbe  Confideraciott  aod  Comparifon  of  one 
Idea  with  another.  Of  thefe,  fome  depend  only 
on  the  Equality  or  Exccfi  of  the  fame  Simple  Idea 
10  feveral  SubjetSs  j  and  thefe  Mr.  Ltckf  tbioka 
may  be  called  PnpmimuU  RefattioBi ;  fncb  as 
equal,  more,  tigger , /meter,  &e.  Another  Oc- 
cafion  of  comparing  things  together,  is  the  Cir- 
ctmifkanccfl  of  their  Origin  or  Beginning;  and 
this  beii^  boc  afterwards  to  be  altered,  make 
the  I(fUtitm  depending  tbereOB  as  bfting  as  rfae 
Snbjeds  to  which  they  belong  :  Thefe  are  Natu- 
ral ^laiiotts,  fuch  as  Father,  Brother,  Vncle,  Cou- 
fims,  &c.  There  are  alfb  Relations  by  Injlitution, 
as  Pn'iicr  and  fttfk,  Geiural  aod  4ni^,&e.  Me, 
raJ  j(e/«(fMf,  are  tbe  COolbnidgr  or  Oidgreci. 
ment  of  Men's  free  Adlions  10  Lam  tad  Rak% 
w  bci  her /}mnr  or  Hiim4». 

Ic  may  be  confidered  alfo  further  about  oar 
/<:/m'«,.  that  (tme  are  eUar  and  difiinS  ;  otbcra 
ebfetirt  and  eonfttfed.  Oar  Simple  Idea't  are  clear^ 
when  they  continue  fuch  as  the  Objetfts  repre- 
fent  tbem  to  us,  when  our  Organs  of  Senfation 
are  in  a  good  Tone  and  Order ;  when  our  Me> 
mories  rr/4iN  tbem,  aitd  can  jjfoduce  and  prefenc 
them  to  the  Mind  whenever  it  hath  occafion  to 
coniider  them  :  Aod  if  along  with  this  tbe  Mind 
fees  that  tbefe  Simple  Jde*'t  arefeveraUydiflereot 
one  from  aobcher,  and  each  Aigle  one  from  all 
the  reft ;  then  they  are  dtitindfcalfoal  well  as  dear: 
Aod  the  contrary  to  this  will  occafion  Obfcuritj 


t .  Such  as  are  only  Variations,  or  diffcreot 
Combinations,  of  the  fame  Simple  Idea,  without 
the  Mixture  of  any  other  j  as  a  Do\en,  a  Seort, 
&c.  and  ttefe  nai  be  caUed  &'ay/r  hkdtt. 


rr,  I  til 
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IDENTITY :  Tbe  Idea's  of  Identity  and  D/. 
vetfitj  come  into  our  Minds  by  tbe  Power  it  hatb 
of  comparing  cbe  ?ery  Bih^t  of  Thingt; '  wbete- 
by  coofideriigaaf  CMg^  aacsiftiag  ia  •■T'do- 
termined  TiaaeaM  Place,  wecMBpare  ir  «riik 
itfelf  ctifting  at  another  daw;  and  accordingly 
pronounce  it  to  be  the  fame  or  oiverfc.  When  we 
fee  any  tbteg  to  be  in  any  Place  in  any  Inflant  tst 
Time,  we  ate  fare  ( lie  the  thing  what  it  will ) 
that  it  is  that  very  thin^,  and  not  another:  Fcta: 
whatever  is  another  thing,  muftat  that  fame  time 
ezift  iq  another  piaor,how  like  fb  ever  it  may  be  in 
all  otbef  ffc^pcda^  And  io  cbiscoofili  JiM9j#faii 
the  Idea's  icis  attributed  to,  vary  not  at  all  froai 
what  they  were  that  moment,  wherein  we  confi. 
der'd  their  farmer  Exiftence,  aiid  to  which  we  com- 
pare the  ar^fiar ;  foraererfiodiaaoorcoixciviDg 
it  poffibie,  tbactwothipgiof  tbenaekiBdiRMM 
exift  in  tbe  lame  place  at  tbe  fame  time,we  righi- 
.ly  condode,  tbat  whatever  exiils  any  wbcte  at 
any  time,  exdadea  all  of  the  lame  kind,  and  it 
.  diere  it  felif  atone.  When  ibcridfBee  wcdeaiand, 
Vbecber  any  thing  be  tfae/Mir  oraar^Indwaytv^ 
fcrs  to  fomc  thing  that  cxifted  at  fuch  atime  in  fucb 
a  place,  which,  'twas  certaie,  at.ibat  inflant,  was 
the  fane  witb  iliidf  indaaaiibtf.  Frcm  whence 
I  ollom,  iImi  m  Aituwlt  huttwl 
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of  Exiftence,  nor  two  things  me  ;  it  being  impof- 
£b)c  for  two  things  of  the  lame  kind,  to  be  or 
czift  in  the  fame  inftant,  in  the  very  fame  place; 
ar  one  voA  tfa«  fame  tbing  in  divert  places.  What- 
ever iherefore  bad  «ar  B^mnwit  the  fame  thing ; 
aodibat  which  bad  adiftercnt  Beginning  in  Tn  f 
atxi  Place  from  thm,  is  not  the  iame  with  ihn, 
but  different  from  it. 

We  feem  to  have  MMltboi  of  ihrec  forts  of 
Subftaoces,  GOO.  Finttt  tntttipnctt  or  Sfirin, 
and  Badtes.  O;  G  O  D,  'lis  dcmonftraWe  that 
He  is  without  Beginning,  £tcrnal,  Unaliexable, 
and  Omniprefejii  j  wbeicfore  of  Hit  Umti^  there 
can  be  r  o  doubf. 

ftanc  Spirits  having  had  each  Us  determinate 
Time  and  Place  of  Beginning  to  exift  ;  the  Re- 
laiion  lo  tiiai  Time  and  Piace,  wiU  alwaji 
dciennine  to  tadi  of  then  in  limtity^  as  loog 

at  it  exifts. 

And  the  fame  will  hold  of  BoJiei:  And  in  eve- 
ry Panicle  of  Matter,  [a  which  no  Addition  or 
S  J  b  r     nn  of  Matter  being  mada,  it » tbe  fame. 
And  thuugb  thefe  tbre:  forts  of  Subftance*  ao  not 
exclnde  •«*  <f«'"^'"' out  ot  ihc  fimc  PIjcc;  yet 
we  caoBOi  ooi}ceive  but  that  ibey  mud  niCclTtiri. 
if  9mA  of  tbrai  csdudc  mmy  vthtr  of  the  fame  kind, 
cnu  of  th"  f.itne  Plsrr  ;  or  clfc  the  NotionJ  and 
Names  ol  IdeMttj  and  Diverfitj  would  be  in  vain  , 
and  clieMOMiId  be  no  fuch  Oiftin&ion  of  Sub- 
ftancei,  or  any  thing  cUiB  frooi  one  another.  Tbiu, 
V.  fr.  if  two  Bodies  or  ?arrie1es  of  Matter  eoold 
be  in  ihc  tatnc  place  at  the  fame  time  ;  then  take 
ihem,  great  or  little,  tbey  .muft  be  0m  and  the 
Jknu  i  nay,  tbos  all  Bodies  owft  be  one  aod  Uk 
iiinie. 

'Tii  plain  ihen  that  tiie  lo  much  difputcd  Prin- 
dfUm  Jmdividtutivni  it  Exiftence  it  Iclf  ^  winch 
determioeB  a  Being  of  any  tort  to  a  particular 
Time  and  Place,  tncommnnicablc  to  tMNi  teiags 
of  the  fame  kind, 

And  here  it  will  do  well  to  difttngoifli  between 
dead  andnna&ive  Lumps  of  Matter,  and  fuch  Bo 
dir?  as  thofc  endow'd  wiib  Vegetable  or  Animal 
Lite.    If  you  confider  one  of  the  former  kinds  of 
Bodie  ;  if  it  confift  only  of  one,  or  a  determinate 
Number  of  many  Atomt,  any  way  combined  to- 
gccber }  stbiie  that  mm  cooiinoes  wiihonc  mtxtore 
with  otberi ;  or  while  the  rnjc-r  r.v  '?  un-tctf  topc- 
tberin  tbe  f^o^  Ivdaft.it  will  i^iii  6c  the  lamei^ody  ^ 
but  if  one  Atom  be  uken  away,  or  aoy  new  one 
added,  it  is  no  ioi^er  the  fame  Mais,  oribefiune 
Body .  Boc  in  tbe  State  of  Living  Creantrca,th«ir  /• 
dtiiii:y  iJc  pL  ndsnot  ooa  Mafiol  (he  fame  Particles^ 
,    but^oa  iotpetbtng  clfe;  for  in  them  (be  Variation 

•  of  greac  Paicals  of  Matter  ahers  not  tbe  Identity, 
An  Oak  growirp  from  a  Plant  to  a  great  Tree  ; 
and  a  Cniid  grow  ing  to  an  Aduli  Pcrfon,  arc  lliJl 
tbe  fame )  tho'  in  both  Cafes  there  be  a  manifeft 
Cbuue  ol  P«ni:  For  here  'lisfiicb  a  pcciUmi 
Difpoiiiott  and  ^gsniMnoa  of  Pana  in  one  cohe- 
rent Body,  and  panaking  of  one  common  Life, 
that  conftiiates  ibcir  Identity  ;  and  as  long  as  that 

•  coatii)i»es  it  will  be  the  fame  Oak  or  Man.  And 
fa  it  is  in  aWatch  ;  as  long  as  tbe  Mecbanifm  of 
it  conttonet  tbe  fame,  and  it  goes  and  anfwers 
the  End  of  its  Organization,  its  liiefan.c  WiicJ  , 
she'  maay  Panidcsof  Mancr  continnaUy  rub  off 
isid  wear  ««niy.  *Ti«  dm  tinrelbfe  wbetf w 
ta06&s  tbe  Jdntitfvt  m  Aahnalor  VcfettUe. 


But  tiierc  is  another  fort  of  Identify,  which  harh 
not  been  improperly  called  Perfmal ;  which  I 
tbinkMr.  I  L.;  truly  determines  to  cooCft  in  the 
Sameneft  of  a  ^atiemat  Beinr:  Siaoe  by  Per/em  wnt 
underftand  an  Intelligent  Being,  having  Reafim 
and  Rrflrifiion  :  And  fince  there  is  a  Coufa'oufneft 
which  always  accompanies  Thinking  ;  it  is  that 
which  makesevery  one  to  be  that,  which  be  calls 
bim/eif,  thereby  diflinguilhing  him  from  allocbcr 
Beings  that  tbiiik.  and  give  htm  bis  Per/«»ul  IJe»' 
titj.  See ^iy</'liiNMMMff>V«idnv,  Books. 
Cb.  »t. 

JEWISH  Haarx,  are  tbe  14  Hotire  of  tbe  Day, 
accounted  from  Snn-fetiing  to  Son-fetting  again, 
much  after  tbe  manner  as  the  Ittlians  do  now. 
IKEMILDESTREET.  one  of  the  four  old 


itsasM  Ways  in  Biulmd  t  See  fF*ttinj[-fltM 
Vol.  II.  It  wat  calSd  Strtmm  Utmtmm,  l>eeaitre 

it  took  its  Beginning  from  the  Iceni,  which  were 
thofe  that  iiihabitcd  Suffolk^  Norjotl{,  and  Cdw- 
bridfe/hire. 

ILLEVIABLE,  is  what  cannot  or  may  not  be 
levied :  And  therefore  Nihil  it  a  Word  let  upon  a 
Debt  that  is  lUevj.ii  ii- . 

IMPARSONEE,  in  tbe  Law,  or  aParfon  Ifn- 
parfooce,  is  one  that  ftlndoded  into  tbe  PofldS- 
on  of  a  Benefice.  And  Dyer  faith,  a  Dean  and 
Chapter  are  Pt^fmi  ImpArJeneei  of  a  Benefice  ap> 
propriate  to  them. 

IMPEACHMENT  «/  fVsfit,  tmfttitio  vtfli, 
from  Prtmeh  Emptjcbment,  Impeiimenttim,  fiani- 
fii'i  -n  l  aw  a  Reflraint  fi  t  n;  committing  Waftc 
on  I^nds  and  Tenements.  And  thus  he  that  bath 
a  Lf^le  wHlbim  latfeacbment  ef  fVafte,  bath  by 
it  a  Prop<'rty  or  Inicrcft  given  him  in  the  Hou(e 
and  1  rcet,  and  may  make  ff'jjle  in  them,  with- 
out being  Impeached  for  ii  ;  that  ii,  without  be- 
ing queftioo'd  or  demanded  any  Reoompeaoe  tot 
the  WalN  dene. 

IMPLEAD,  in  oar  Law,  fignifies  loSlie,  Ar-  . 
reft  or  Profccutc  by  Courfc  of  Law. 

IMPOST,  is  tbe  Tax  which  ihr  Crown  re- 
ceives for  Merchandize  brought  inro  any  Haven 
within  its  Dominions,  or  from  Foreign  Parts. 
3t  £/i\.  J.  and  thus  it  may  be  li  itu  tvi;  l  ed  from 
Cuftom  i  which  is  taiber  the  Profit  which  ibc 
Qaeen  makes  of  Wares  exponed  ;  But  ibey  are 
frequently  ufcJ  promifcnoTifly. 

IMPOSTS  in  Archifc^ilurc,  are  what  are  fome 
timet  called  Cbaptrclt,  being  tbe  Parts  on  which 
llie  Feet  of  Arches  QmA  :  Or  tbe  Capitals  of  Pi. 
lafteri  dat  fupport  Arches.  Thefe  Impofts  con- 
form to  their  proper  Orders  :  IIk  T;        hith  a 
Piimtb  oaly  :  The  I}»i(^  two.  faces  and  a  I^pund : 
The  iMie^a  Ptancer$  of  Cavity  between  the  ilia 
F^cfj  ;  with,  fome  times,  carvrd  MouidiagS;  aa 
the  Corinthien  and  Cctapejite  bkvc  their  Freifd, 
But  tbe  SiUliei  of  the  Impofts  muft  not  exceed  tbe 
Body  of  ibe  Pilafter.  Sometimes  tbe  £otah|a* 
rare  of  tbe  Order  (rnret  for  tbe  Im^  of  the 
Arch  ;  and  this  looks  very  great  and  ftatety. 

IMPROPRIATION,  is  the  Word  for  the  Pro- 
fits of  an  Ecclcfiaflical  Benefice,  being  in  the 
Hands  of  a  Lay-Man  :  As  Appropriation  it  tbe 
Term,  when  'tit  in  tbe  Hands  of  a  Bilbop, 
College,  or  Religious  Hrui>.  Tho'  tbefe  two 
Words  are  now  oken  uled  promiicaoofly.  It  is 
laid  there  4re  3343  Impropriaiiedb  in  Bagland* 
CtmFt  jHNrfreter. 
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IN  Aito  Z«M  i  tbe  (ame  with  AUo  &  Rsjfe  ; 
which  fee. 

INCIDENCE  Sir  Ifiac  Nf»/o»,  in  fiis  C;- 
M'ci^i,  Pnated  lioce  the  firft  Edition  of  ibis  Book, 
£uili,  Ttat  tlie  Sim  tf  Heiimet  it  tithtr  Accurate, 
t/,  w  very  ntarlr,  in  a  »jVfrj  f^atio  to  the  Sine  ef 
J^efraEiion  :  (And  ilic  Angles  ut  loclde ikc,  Rcfle. 
zion,  and  Refraction,  aie  all  in  one  inJ  the  liinc 
Piane.)  Wherefore  if  that  Proporiion  be  koowa 
in  any  ooe  IncHtniion  of  the  Incident  Ray,  'tis 
Jcnown  in  m8  ;  and  thereby  rhc  Rrfrai^ion  in  all 
Calcs  of  Incidence  on  the  iame  Refrading  fiody 
may  be  determin'd.  Tbtu,  if  the  Refrat^on  be 
made  oiitof  Air  imo  Wattr,UiC  Sineof |MeMnHr« 
of  the  Red  Ligk  !•  to  tlie  Sine  of  ifae  ReftaAioo, 
As  4  To  3.  If  ow  of  Air  into  Glafs,  the  Sines 
are  As  17  To  II.  In  Ligbc  of  other  Colours 
tlieSnei  have  indeed  other  Proportions  ;  bat  the 
UftMon  it  £»  UtdcL  tim  ii  aeed  kJdbm  becon- 

To  iUnftrare  all  ibis.  Sir  l/T NrVMM^  9pt.^  y 
givrs  this  Ezampie  : 

Let  r  i  be  the  Surface  of  the  SciH  Vater,  c  the 
Point  of  imidoKf,  in  wlucli  uff  lUj  cooiifli  in 


the  Air  from  «  in  the  Line  «c,  ii  refleded  or.re- 
frad^ed ;  I  would  know  whither  this  Ray  ftall 
go  sftcr  fuch  Reflexion  or  Refridiion. 

On  tbe  Surface  of  the  Water  r  s,  and  in  the 
Point  I  eredl  the  Perpendicular  c  f>,  and  pro- 
duce ir  downwards  to  f.  Knowing  tnere for?  rb^t 
the  K;iy  after  Reflexion  or  Refradion  will  be 
found  fomewhere  in  the  Plane  of  the  Angle  of 
Incidence  acf  produced :  I  let  fall  tbe  Sine  of  thac 
Angle  {vi:(.  4  d)  on  the  Perpend tcubr  fe;  anl 
then  if  thf  Reflected  Ray  he  fought,  I  produce 
ad  lo  i>,  to  that  dh  T=ad,  and  draw  c  h,  which 
(hall  be  the  Reflei^d  Ray,  becaofe  the  Angle  of 
Reflodoo  «nd  in  Sine,  are  equal  10  the  A^gle  and 
Sin  of  tmcidtma,  as  they  ought  to  b&  Bat  if  the 
RefmdUd  Ray  had  been  foughr.  I  produce  «  J 
to  &  ;  fo  that  d  b  may  be  to  «  1^,  As  the  Sine  of 
Refradion  To  that  of  Incidtnee ;  i.  e.  As  3T0  4. 
Then  wicb  the  Radioa  4  ^  deioibing  the  Cirdo 
«^e,  and  intbe  Plane  «e^,  I  draw  tbe  Line  A  # 
parallel  to  p  and  Cd^ug  the  Circumference  in 
«:  Then  drawing  c  e,  that  ftall  he  tbe  ^fraQti 
1(47.  For  if  «/  be  let  fall  perpendicularly  on  the 
Lioe/f,  iifhaiU  beiheSiocof  ibe  AoskolRiB* 


fradioo  of  the  R:y  ce  ;  and  this  Sine  is  equil 
dh,  and  conftquendy  in  proportion  10  the  Sine 
of  tbe  Angle  of  Incidence  ad.  At  i  To  4> 

INCIDENT,  in  tbe  Law,  figniHes  a  thing 
necellarily  depending  upon  another,  as  more 
principal.  Tlius  a  Ccurt  B.von  is  lo  InciJen:  to 
aManoor,  and  a  Court  of  Fie-Fowdre,  that  ibey 
caoDOC  be  fevered  in  a  Grant  of  a  Maoaor  or  Fan', 
.but  muft  go  along  with  it. 

INCLINED  Fi*ne,  If  a  Body,  at  B,  be  paniy 
IhppofMdby  the  Indncd  Rue  ^  C,  «od  pmly 


/ 

•  (5 

* 

by  ihc  Tower  ading  on  a  Di'ret^ioa  parallel  fo 
the  Plane  A  C.  Then  that  Power  H^:  Is  to  tbe 
Body  or  Weight  B  : :  As  tbe  Sine  of  the  Angle 
of  tbe  Plane's  Inclination  AC  B:  Is  to  tbe  Radi- 
m  C  A.  C  D,  AD,  G  F.  £  D,  and  H  F,  be- 
ing tiriwn  as  in  rhe  Figure.  The  Body  Jl  will 
be  fuilam  d  as  it  were  by  tbree  Forces  or  Powers 
all  afting  according  to  difiereot  OinHftions,  and 
in  MifttiUhrio  10  one  another.  The  Firft  of  which 
is  the  fotet  tf  Gravity  ;  expreffed  by  B  £  perpen- 
dicular to  tbe  Hori'/on  CD.  The  SeLnrd,  tfic 
Power  according  to  tfacDiret^ion  B/(,paraiiel 
to  tbe  Plane  A  C;  And  the  Third  is  fnppIyM  by 
tbe  Rffiftancf  or  Con'ranirercc  of  :hc  Plane  .-f  C • 
and  n  cxpreis  d  by  li  U  perpendicular  ibcteunto. 
For  Atf^ion  and  Re-adlion  being  equal,  and  one 
adiog  diredly  contraryto  the  other  ;  the  Plane 
wliicb  h  vntU  by  tbe  lledy  orWe^hc  B;  accor- 
ding to  the  Dirc^^ion  of  th«  Perpendicular  H  ^ 
muft  ad  on  that  Body  by  a  contrary  DireifHoo, 
vi^.  that  of  F  B  or  BH.  And  6noe  tbefe  tbree 
Powera  are  all  mntually  in  Mfuilikitt  and  thac 
tbe  Body  B  it  fvftaincd  by  them,  'tis  plain  (wben 

G  F  is  drawn  perpendicular  to  C  Z>,  cr  parallel  rr> 
B  E)  that  (be  Force  of  Gravity  will  be  ezpr<fle4 
*  bf 
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byGF;  and  that  the  Power :  To  ibe  Power 
of  Gravity  : ;  Will  be  as  G  fl :  To  G  F  :  But 
in  the  Right-angled  Triangle  C  FG  (FB  being  a 
Perpendicular  to  the  Bafc  C  G)  BG  :  G  F::G  t 
ZGC  ;  andasFG'.GC::  yiD  .  A  C  ;  (by  Simi- 
lar Triaoglei  i)  wherefore  the  Fovrcr  i( :  b  to 
the  Foree  «f  Gnv^  ::  At  ^  D :  To  if  C  j  or 
as  the  Sine  of  (be  Aagkof  bdmciea  to  ttelU- 
dhis.  ^  £.  D. 

•      €  O        L  L  A  l^r  I. 

Wherefore  the  Force  by  which  any  heav  y  Bo- 
dy wou'd  defcend  on  any  Inclined  Plane  to  the 
Foteeol  cbeDefcent  in  the  Perpendicoiar,  ii  at 
the  Sine  of  the  Aogle  o£  ite  f  iaoc'a  Incliintion 
to  (be  Radiat. 

C  Q        L  L  A  IL 

Frcmc  h  r](xaIfoic  foUows,  that  ihc  Inclina- 
liooof  the  Plane  may  be  (b  JUde,  cbat  tbegreat> 
eft  Vcigbi  mty  be  fnftaU'd  on  ii  by  cbe  leaft 
Power 

For  Practice  therefore,'  Let  tbe  Weight  of  any 
Body  be      and  P  tb;  Fowcf  fnand  to  ibftaio 

it  on  4q  Inclined  Plane. . 

Ifa^,  by  tMsTheornn,  Jl:  IT::  ShtdLxf. 
That  IS,  As  Radius  is  to  the  weight : :  So  is  the 
Sine  of  tbe  Angle  of  tbe  Plane's  Inclination  to 
the  Horizon  :  Tothe  Power  fought.  Tbe  three 
firft  of  which  are  given  :  Wherefore  tbe  Fourth 
h  known.  Trigon.  Caleulstim.  E.  G.  Let  a  Body 
weigh  9999  Pound  ;  Wfiai  Powilv  will  fuft*in  it 
from  defcending  oo  a  Plane  inclined  to  (be  Ho- 
^■OD  with  an  Angle  of  34  Dvgicet  t  Anfwer, 
J5JO  Pound  weight. 
See  (Jm  Work. 

Jl=   

Weight  9999-  3  9999  57 
$,  ilnd.  "  14*.  9  747^<5i 


;^  —  = 3.747419 = IM* 


INCOMBUSTIBLE  Clctb,  is  a  fort  of  very 
odd  Lines,  made  from  a  Stone  in  the  forai  of  a 
'  Talk  ;  and  ctlTd  L»^*  AmmMtUumA  Atlfefio^t, 

Alumcn  Plumofum,  PoUj,  CcriHJet,  Sparta  Polia, 
(Sc.  'Tit  found  in  many  Places  in  China,  ItaJj, 
mad  fVaJes}  and  I  have  had  a  very  clean  fort, 
which  would  part  into  pretty  long  Tbreadt,wbicb 
Wat  found  in  Scotland.  Tbe  ineomhitftibi*  Cloth 
made  from  tbit  Mineral,  1^  called  Linum  Vivum, 
Limm  FfSkf  Limim  Indicum,  Crttiam,  Cjpri' 
emi.C^e.  tfoffl  die  Placet  where  Ma  feand.  Tlui 
was  of  fach  efteem  among  rbc  Ancicn'j,  .is  to  be 
rank'd  (at  Dt.  icli&  u>>  wub  the  molt  preciont 
Pearb;  And  in  China  a  piece  of  it  bat  13^  Inches 
'  long  was  valued  at  So  7«lf,  «.  g^  /.  ig  «.  4  d. 
Plhij  teUs  uterpreOy,  andof  bit  own  f&iowledge, 
TbatNapp;irjs  of  this  Cloth  hz'ing  iakon  foul  from 
(be  Table  at  a  great  Pcatt,  where  be  wata  Gaeft, 
were  cait  into  the  Fire,  and  by  cbat  meant  came 
out  fairer  ani^  c!canf  r  than  if  i bey  bad  been  walh'd 
in  Water.  SUrco  Antpnio  Caftaffu,  Superinten- 
dent of  Tome  Minet  in  Italji,  faith  (in  Phil.  Tranf. 
N.  yx.)  that  canfiAg  a  kind  of  Paner  to  be  made 
of  feme  of  tbe  AmidMm  whidb  M  Ivaad  thete ; 
it  wonld  ilride  loofei'.iD  the  Km  wMmu  bdag 


conAimfd  than  Plates  of  the  hardcft  and  moft  fba 
lid  Metal ;  which  wohid  have  Ceiled  ofTtn  Flaket 

with  a  much  lefs  Heat.  Mr.  Edward  Lloyd  alfo, 
in  Numb.  1 66.  gives  an  Account  of  fome  that  he 
found  tn  fVatei^  which  remaioM  in  the  Fire  above 
a  Qoarmr  of  an  Honr  wicboiic  aoy  Sigos  of  be- 
ing confamed. 

But  in  two  Trial?  which  were  traJc  before  the 
Royal  Society  of  a  Piece  of  this  Clotb  of  a  Foot 
long,  and  half  a  Foot  broad,  and  weighing  abouc 
an  Ounce  and  half;  it  was  found  ro  lofeina 
ftrong  Fire,  where  it  continued  ioi  lefcrai  Mi- 
nures,  above  a  Dram  of  its  Weight  at  a  cime. 

0(.  ihit  Cloib»  at  J>%r  bforim  ut.  Sbroudt 
were  ancieotly  oude^  and  vied  at  tfgftl  Ohfe^mtt, 

wrnp  up  the  Corps  in.  that  the  Afliesof  their 
Bodies  might  be  prcJcrwd  diftind  from  thofeof 
tbe  Wood,  which  conftituted  the  Funeral  Pilei. 
And  we  are  affiired.  that  the  Princet  of  Tartary 
sfe  k  for  tbe  fame  ^rpofe  to  this  Day.  And  fome 
of  the  aniient  Indun  Brachmam  ar-  laid  to  have 
made  thcmrelves  Cloatht  of  it.  They  tell  us  alfo, 
that  the  W!d(f  for  the  Antienct  Perpetual  Lamp* 
(if  thrrt*  WfFf  any  fiich  thing)  were  m.idc  of  the 
Threads  of  this  Aiumen  i'lumo/um,  or  Asbejion. 

Marau  Pauhu  Venetui  acquaints  ut.  That  one 
Cvfictr  a  T«r^  a  Sapcriotcndcai  ol  tibe  Mioetia 
tbe  Tarf4rMi»n«Tbice  of  CUn^iimiuAn,  aflbied 
bimtbat  they  firft  drie^  this  Mineral  (found  there 
in  a  certain  Mountain)  in  the  Sun  %  then  pounded 
it  in  a  Braft  Mortar,  to  feparate  the  Earthy  pare 
from  it ;  and  that  afterwards  it  wat  alio  waihed 
from  all  remaining  Filth  ;  and  tbeti  was  fpuo  into 
Threads  like  Wool,  and  afterwards  woven  into 
Cloth)  which,  faid  be,  when  fpottcd  or  foal  tbey 
clcanfe  by  throwing  ic  imo  tbe  Fiie  for  an  Honr  a 
time,  wheoceiteoBwaoaiiiiibaf^  andatwbiio 

as  Snow.   

INCOMPOSITB  NumUrs,  are  tbe  fame  with 
tbofe  BueUd  calls  Prime  Nawtbert.  to  Dr.  PtW$ 
Edition  of  Brmukp*t  AlgehM,  there  n  a  Table, 

tii  iCi.  there  called,  of  Incamf^te  Hatnbers^  left 
than  100000 ;  tho*  it  contains  far  iiK>re  Cempofit* 
than  Hemp^e  Numben  .  For  it  doth  not  oatf 
give  an  orderly  Enumeration  ci  all  Odd  Num- 
bers which  are  net  Cempcfite  ;  but  it  iTiewt  alfb 
that  none  of  tbe  reft  are  fo.    This  Table  being 
of  very  great  ofe,  1  have  here  placed,  h  batti 
2 1  Cemnoi  ihtoogbodt ;  whereof  the  fitft  coo- 
taint  40  odd  NttmL-n  in  their  natural  Order.  The 
following  Columns  arc  diitmguilhed  00  theirTops, 
by  ihdr  Numbers,  in  their  oattual  Order  ;  as 
o.  I .      it        and  fo  on  to  99999- 
Top  Numbers  are  Htmiredt  ;  and  (be  40  Marginal 
Numbers  arc  Unites  jdhtring  to  choic  HuDclrcd?. 
A  Line  running  from  any  of  the  Mat^jn^l,  ai  be 
calls  tbem  ( or  Nembers  in  tbe  firft  Cnlu  mn  )  a* 
crofs  the  Page,  fhews  in  any  intermediate  Column, 
tbe  Place  0?  the  Number  made  up  of  the  Top 
Number  and  that  MarginaL   In  every  foch  place 
of  Coooonrfe,  yon  (ball  either  find  the  Letter  p, 
orfooM  PirtiiieNniiberleAiban  317*  If  p  be 
there,  it  ftiews  the  Number  to  be  a  Prime  or  In- 
compofite.  The  whole  Tabic  confifli  of  50  Pages, 
or  fo  many  feveral  Tablet,  nnmber'd :  In  fome  «i* 
of  which,  if  any  Number  be  left  (ban  100000, 
and  do  end  either  in  1,  3,  7,  or  9,  you  may  find 
Its  Place  ;  and  then  fee  whcthtfr  it  be  a  Prime  or 
not.    If  it  be  oo(  a  Prime,  but  Compoftse,  you 
wUl  there  find  ill  btfiDivifir.  Thus  for  mfboce. 
in  Table  L  wlKto  thcLia'd  maik'd  with  the 

Marginal 
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Marginal  67,  ci«Ai  ibe Column  which  hath  16 
at  the  Top,  there  yon  find  tlw  hean  p,  which 
fliews  you  that  1667  it »  Prime  of  hKompofite 
hiumber.  Ba'  where  that  Line  crotTes  the  next 
Cotomn,  you  find  3.  which  Qicws  yootbai  1767 
is  not  a  Prime  bat  Cvmpofitt  Koinber  ;  and  that 
3  irs  leaft  Divifor.  So  alfo  in  TahU  XXV.  you 
lee  ihit  4yc;i  1 ,  49033,  and  49037  are  all  Prime 
or  Incompofite  Numbers:  But 490^9  il « Com* 
pofiie,  and  19  U  iu  ktfi  Divifir, 

If  will  ofteniines  be  of  very  great  ufe  to  have, 
at  yoti  may  have  here,  a  complcat  orderly  Enu- 
mcratson  ot  all  Prime  or  Incompofite  Numbcri 
between  o,  and  100.000,  without  any  miztore 
of  Compofites ;  as  the  p'sin  tbefcTabks  will  five 
you,  leaving  mt  9,  ii,&c.  and  all  other  Cwn- 
pofitcs.  'Tis  :rue  that  a  and  5  are  InccTp-fitc 
Numberf,  a«  well  a*  1  and  3  ;  but  they  are  not 
put  into  the  Ta.bki»  becanfe  no  other  Incompo- 
fite  Numbers  can  terminate  in.tfaem:  For  if  any 
Number  end  in  ii,  it  may  be  haired  ;  if  in  5.  it 
my  be  divided  by  5. 

If  to  each  of  tbcfc  Primei  you  lire  theBrigpt- 
Mti  L^drittm,  you  may  find  the  Logarithm  Tor 
all  the  reft  of  the  Numbers  in  the  firft  Hundred 
Chiliads,  by  add  111.  II  uf  the  Logarithms  of  their 
locompoGte  Fad(  rs. 

la  perplex'd  Queftions  in  Aifcbra  it  is  often- 
time*  tMMflary  to  be  ibfe  to  deiermioe  how  ma- 
ny aliquot  PiTts  and  Divi/on  any  propofed  Quan- 
tity or  Namber  may  have,  for  which  Furpofe  (hefc 
Tables  are  of  excellent  uTe. 

Every  Ali^nc  Part  of  a  Number  is  one  of  iu 
f[itt  OivHbn ;  bor  tbe  gretteft  Divi/tr  being  eqiial 
totbc  wholf  Dividend,  c^niiot  be  called  a  Parr. 

If  yon  have  the  icaft  Diviibr  of  any  Number 
in  thele  Tables  of  Iccompodtes,  jaantj  Bad  all 
its  othtf  Ineomiiafiiea  C'.A^KeimKt*. 

fotU  ibeOivilbr  end  ia  1  or 9,  aadbtvc  a 
yackStnteMiArii^  intlMDivMkad'i  rlmin 
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the  Tables,  or  if  the  Divifor  end  in  3  or  7, and 
have  fucha  Stroke  mr  it  in  tbe  Dividend's  place  ; 
then  tbe  Dividend  is  tbe  Stuart  of  an  locompofiie, 
and  confec]uent!y  tbe  ^mlieni  if  givcB,  being  e« 
f H4/ 10  ihe  Divii'or. 

K  the  lead  Divifor  hath  aofuch  Scroke  by  ir,  let 
it  divide  the  Number  propofed  ;  fo  ftall  ihe  Quo» 
tient  be  the  greateft  /iluiuot  Pan  of  that  Divi- 
dend. Then  Itck  that  Quotient  it  felf  alfo  in  the 
Tables  ;  it  you  hnd  it  there  marked  wiib  p,  it  ia 
a  Primt  ar  Inctmfeftie,  and  you  can  proceed  00 
further;  your  Enquiry  is  at  an  end. 

Thut  the  Number  5^191  is  found  in  Table 
XXVIL  with  its  Imalleft  Divitor  43  ;  and  being 
divided  hj  that  43.  the  Qtiotieot  if  1237.  Ana 
ia  TtUrL'findtng  iz^7  to  be  aPHmeNnmber, 
I  proceed  no  further. 

But  had  tbe  Number  been  9361  r,  you  will 
find  in  T4^/«XLVII.  that 7  iflinlMft  Divifor ;  and 
that  the  Qaotient  will  be  13373.  This  fiandt  ia 
TMe  VIL  with  43  for  its  leaft  Divifor,  and  the 
Quotient  will  be  ^t  i  ;  which  i::  t./ >  I.  I  find 
to  be  ao  locompolite :  I  conclude  (berclore,.  thae 
the  prime  CWficiean  «»f  93dii  are?*  43.  aad 
311. 

If  you  divide  any  Odd  Number  by  all  the 
Primes  in  order,  beginning  with  j  :  Then  the 
hiSt  Divifor  that  finds  a  Qiiotieot  without  Fra. 
dion,  is  the  ieaft  Divilbr  that  TOvideod  can  have. 
If  nofuch  Divilr  f.m',  :n  Integer  Quotient,  be- 
fore the  Quotient  ixcuujus  Ids  (baa  (be  Divifor, 
you  may  pronounce  your  Dividend  to  be  lnccm~ 
t^tte ;  and  that  that  JaA  Divifor  If  greater  thaa 
(he  Squaie  Root  aUb  <tf  ibf  Dividend. 

Frequent  occaflon  ol  iKviding  by  Incompofites 
requires  a  Tariffs  of  as  many  Primis  as  lhall  be 
aeediU;  but  for  refolvingof  Numbers  lets  ihat» 
100000,  it  fuificeih  if  it  be  extended  to  31}.  And 
fudkao  one  yoo  bave  ac  tbe  Beginning  of  tbefe 
TaUef  of  liMWHfiQSreNlMal«r«. 
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The  1'  A  R 1  >  F  A  or  1  able  of  all  1  ^'s  C  ( )  iM  P  O  S I T  S, 
kfs  than  J  loooo,  Multiplied  by  2, 3, 4,    6,  7,  8,  9. 
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T  A  B.  I. 
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lND£F£ISltiL£,  in  our  Law.  £gnifte<  what 
f snnat  bc  ddvatcd  9t  ai«de  v»id  t  At  »  Good 
indrfeifible  Eftatc. 

INDEMMTltS.  WheniChurcK  is  Appro- 

Kwce  to  an  Abbey  or  Collcee,  then  the  Arch- 
racon  loleth  hU-lndudionllAoiiey  for  ever  t  In 

Rccom  pence  whereof  he  fhili  hiv,- yearly  our  <>f 
tbe  Churcb  lo  appropriate  0/«  or  1  u-o  StiiUings, 
aUMW  or  lefs,  for  a  Pcnfiun,  as  wi«  agreed  at  the 
I'lmr  of  the  AffnfriMu^  And  thia  Benfion  » 
oU'd  an  InAtmnity. 

\  INDIVISUM,  in  our  Law,  is  ufed  for  that 
which  tfroFcrbot  bold  in  common,  without 
Partition.    KaAm^  f6\.  141.  in  dwfe  Word*  ) 

He  h^da  pro  ImJUvtfo,  <^c. 

INDORSEMENT,  is  any  thing  written  on 
the  Bide-of  •  Deed  or  Inlbument  ;  as  a  Condi  - 
tion, written  on  the  Back  of  an  OUigatioa,  is 
comtnonly  call'd  am  InJorfeiuet^. 

INDUCTION.  When  a  Clerk  is  Inftituted 
into  a  Benefice,  he  if  to  exhibit  bi<  Mandate 
from  the  Bilhop  to  the  Arch-Deacon,  or  other 
Perfon  to  whom  it  is  dirtrcled  ;  and  hath  a  Rieht 
«hefcby  to  be  l>iJ»BtA  into  his  Living :  And  if  he 
be  lefufed  InduSion,  he  hath  a  Remedy  both  in 
the  Ecclcflaftical  Court,  .in  l  ilfj  in  Action  of 
the  Cifc  in  the  Common  Law,  3'.;ainlt  rhe  Arch- 
Deacon.  If  the  InduUor^  or  Forfon  to  be  Induc- 
ted, be  kept  out  of  the  Chttich  oe  Uoufe  bvLiy- 
Mcn,  the  Writ  it  Vi  Lmti  lief' for  the  Clerk  j 
which  is  dircftfd  out  of  the  Chuncc-'y  to  the  Shc- 
filTof  the  County,  to  remove  the  Force,  &*c.  If 
anotherCleriiyman,  prefeni^  by  theiaine  Patron, 
Jiccp  PciH-fll  in,  a  S^Uatlin  ts  gnnfablc  out  of 
the  Spiritual  Court  j  whcrcbv  the  Tithes,  e^c. 
ftall  be  fcqueftred  till  theRignt  be  determined. 

The  Arch  D.acon  rarely  Indyfts  a  Clerk  by 
himiclf  in  Perfon,  but  iffucsout  a  Warrant  to  all 
ClerkaindLetter'd  RiTfons  within  the  Arch  Dea- 
conry,  impowering  any  of  them  to  do  it  in  bis 
Read.  The  ufoal  Forni  and  Manner  oF  bauSnM 
is,  for  th'-  htlcFor  to  t.ike  the  Clerk  by  the  Hand, 
and  then  to  lay  it  on  the  Key  of  the  Church, 
which .  muil  be  then  in  the  Door,  and  to  fay  j 
By  ^Irtut  9)  this  Infirutncnt^  irb/fb  is^tht  Arcb'Dea- 
cvh'i  H  arrant^  I  JtiduH  ya»  Into  tht  Real^  jl&tuJ^ 
mJ  Corfwal  Pojffon  of  tht  RtHtrv  trFit*rage  of  A. 
vrith  alt  its  Frutts^  Profn^  MfmMrr,  sud  A^wrtt. 
nonets.    Thie  done,  he  opena  the  Door,  and 

Sirs  the  Clerk  in  roflclTi  in  oftKe  Churc'i,  arnl 
uta  the  Door  upon  him  j  who,  atier  he  bath 
tilled  t  Bell  (if  thete.be  any  )  comes  out,  and 
defirca  thc&««S#r  to  indorfe  a  Certificate  of  \^\% 
IitJuBton  on  the  Arch-Deacon's  Wjrrant,  and  that 
all  piefent  will£gnt(f  it  under  their  Hands. 

If  the  Church  Key  cannot  be  had,  'tisfufficient 
that  the  Clerk  lay  hold  of  the  Rirt^  of  the  Door, 
nnd  within  the  time  limited  read  the  Common- 
Prayer  and  Thirty  Nine  Articles  in  the  Church 
Forch.  If  there  be  no  Church,  he  may  lay  his 
TT.nii'.  m  the-  Wall  or  Fence  ofthc  Church-Yird, 
Off.  th^K  being  no  oeceflity  of  In  iccncrs  as  to  the 
Form  fflmJUBtm  5  only  that  he  muft  have  Wit- 
rrf'  tliat  he  was  truly  poffefsM  r  f  ir  Within  two 
Months  after  this,  the  Clerk  m  ill  read  the  Thir- 
ty Nine  Articlet,  and  all  the  Service  of  the  Day 
bnrh  at  Morning  and  Evening  Pr«^fen$  Mid  de- 
clare his  Afient  and  Confent ;  and  he  tnuft  then 
alfo  read  the  Bi (hop's  F.nzlilh  Ortificatf^  in  which 
if  the  DetlanMO  of  bia Conformity  ^  end  o^.all 
thU  he  mrik  hm  two  or  three  good  Witnefles ; 


who  muft  Sign  that  they  heartf  him  do  it,  and  be 
md](  to  attdft  itwolwcy.  if  Required:  And 
within  three  Months  aftrr  WaffMii  he  muft  take 
alfo  th  ■  A  bju  ration  Oath  at  theQuarrer-Se0iiaa% 
or  in  Tome  one  of  the  Courts  in  lyilhnhtfUr, 

INFANGETHEF,  is  a  Liberty  granted  from 
rh"  King  tofomel  nrds  of  Manors,  to  try  all 
i'hicvtfs,  which  arc  their  Tenants,  within  their 
own  Ourrv  , 

INFERIOR  M*mt$,  areMrf«ryand  rn„ts^  fo. 
Cilled,  becauic  they  are  next  the  Sun,  the  Cen- 
tre of  the  Planetary  Syltcm.    An  Account  of 
their  Motion  and  yb^mmtua  to  aa  Eye  placed 
at  the  Earth  it  h.  Allow*. 

t.  The  PemdxJTtntei  of  their  Motion  thro* 
the  Ecliptic  are  plainly  equal  ;  which  is  contra- 
ry to  what  appears  in  the  Motion  of  theSuperio^ 
Planftt :  And  their  Proprcf:,  rhrriu^li  r'n-  Eel  iptic 
is  mealurcci  by  the  Motion  of  the  ibun  i  lo  that 
jf  the  apparent  Motions  of  theJi**,  Vmm^  and 
M  rcKry^  be  coa|ukred  for  many  Years  together,, 
they  will  appear  to  mn  through  the  Zodiac  in 
an  equil  Space  of  Time. 

The  Keaton  of  thisDiverfity  between  the  Supe- 
rior and  Inferior  Planets  is  not  from  any  real  Dif" 
ferenet  in  their  Motions,  hut  arifes  folely  from  the 
diilerent  Fufition  of  this  Earth  which*  we  inhabit. 

All  the  Planetaare  cii'culated  round  the  Suh  in 
one  and  the  fame  Ritlo:  the  tmre  dtjUnt  requi- 
ring a  lonj^er  time  for  their  Revolution  ,  than 
tholr  which  are  wore  ne^r.  Thus  the  Earth  be- 
ing farther  from  the$un  than  ^tnus,  is  a  longer 
time  in  moving  routld  hint  (  and  yemtt  dian 
cury  :  And  to  an  Eye  placed  in  the  Sun  the  Mo- 
tions of  the  Inferior  and  Superior  Planets  would 
appear  alike  uniform  and  proportionable  to  their 
Dittai^.  fiot'to  an  Eye  at  the  Eirth,  as  the 
JU/wiarf ,  containing  our  Orbit  within  theirs^ 
will  appear  to  move  fomctimes  Jlovtr,  and  ftHne- 
tiines  Jviftir^  now  to  be  Jl^ioiiaiy^  «nd  sow  r»- 
trogroiU }  Co  the  Motion*  of  the  UfiHm  will  ip. 
pear  to  depend  upon  the  Motion  of  the  Slti,  to 
whom  they  are  fo  nearly  joined  as  it  were  ^  and 
to  09,  that  are  in  an  Orbit  Co  far  without  them« 
will  3pp<>)r  to  be  ci|iial  to  the  Motion  of  thai 
Great  Luminary, 

a.  The  £u«,  Krunr  and  M/mtffi  fiiwly  confi' 
dered,  are«ach  afleded  withfiioi  an  Inequality 

of  T'.lotinn,  that  it  is  very  rare  for  thaw  all  rhrrr, 
or  indeed  for  any  two  of  them,  to  agree  in  the 
(ame  Degree  of  Velocity. 

Inde-ii,  i f  '  fifMi  and  T^crmry  had  no  Motion  of 
their  own  rouivd  the  Sun,  but  kept  an  invariable 
Pofition  with  regard  to  him,  it  were  reafonable  . 
to  fuppofe,  that  they  (hould  move  on  aloMift 
equably,  as  the  Sun  doth.  But  fince  that  appartwt 
MoiiOH,  with  which  they  annually  run  through  th(i 
Zodiac,  is  derived  from  a  double  Fountain,  iva. 
from  their  own  proper  Motion  round  the  Sun^ 
which  is  not  vrry  unequable  in  it  fdf  j  and  from 
the  Pofition  of  the  Earth,  which  is  continually  ra- 
rious  and  changeable,  in  an  Orbit  that  is  without 
theirs ;  'tis  not  ftrange  that  each  of  the  Ufir'ur 
Hanets  fliould  appear  to  move  unequally,and  to  gO 
fooetiaiei  ikmti,»ad  fiKnetimafiidcf,  by  timi* 


i.  AlthouoVthe  Periodic  twttH  of  Ptim*  aft4 

Mt  cury  in  tin-  Ecliptic  throunh  the  Courfe  ijf 
the  Year  are  thus  accurately  equal  tu  one  ai^ 
other  j  yet  the  Periodic  Timei  tXPtmOf  ifcedmi'd 
.  T  t  '  ' 
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from  tny  one  prcftnt  Pofiridn  to  the  Sun,  to  x 
like  fabMOttem  one.  if  compared  with  the  Pe- 
iMdbnnmMorMinay  ins  like  McioQ,  will 

appear  To      of  i  much  longer  Length. 

For  this  Inequality  of  the-  Periodic  Times,  ac- 
Mrding  to  the  unequal  D  rtmccfrom  the  Sun,  is 
agreeahle  to  the  eftablifhcd  Law  nf  the  Heavenly 
Bodies  :  For  J^<m<«  is  nearer  to  the  Sun  than  the 
Earth,  and  Mcrrttry  than  yenns.  Wherdbre  the 
•  Pc^odic  Timesof ruiUt  confidrnd  in  themfel*et, 
and  with  regard  to  tliefixM  8t»v»,  tre  not  •  little 

Jliorrer  th:in  thoreofrhr  Firth;  anc^  thofe  of 
Mrrrmrj  fliorter  than  the  Periodic  Time*  of  f^enus. 
And  tKovfjh  thefe  Modent  Hioald  be  confidered 
h"  a  Spcfbtorat the Eirth,>ie  would  find  in  them 
the  &me  ineqailtty :  For  the  Motion  o(Merfiey 


will  be  fooncr,  zxii  oUner  mttre  faift^  than  that 
of  the  £arth  j  and  therefore  their  Periodic  Tina 
inaft  temeqwl*  • 

4.  Thefe  Inferior  Planets  are  never  either  m 
Opf^bhm  or  bi  Qgadratmt  to  the  8m  ^  Iwt  al- 
ways more  near  to  him,  than  tn  omfi-jn  thofc 
Phanomtia  :  For  Mtreury  goes  no  farther  from 
the  Sun  thattabmit  a8  De^^ees,  and  ^mw  not  a- 
bove  48  Deffea  )  fometimet  to  the  Eaftward, 
and  (bmetititec  to  the  WeOward.  That  neither 
of  thefe  Planets  can  coti?  to  be  in  QuaJratm/^' 
much  lefs  in  Of^ftkm  to  the  Sun,  wilTbe  niaia 
from  the  fellowmg  Sclienir. 

T  rt  th-  Circle  HTCE  be  the  Eirth's  Annual 
Orbit  3  AUGH  the  Orbit  of  ^rwNf  J  and  NM£ 


Aat  of  Memtry,  The  greateft  Elongation  of  Ve- 
Mu  (nun  the  Sua  it  detecmined  bv  the  Acate  An- 

S*e  LB:^,  made  lly  the  Line  BL  drawn  firaai 
eSi;n  -o  theKartb,  an  J  the  Lim-  P.-^,  which  is 
a  Tangent,  to  the  Orbit  of  K^hiu.  Id  like  manner 
the  Acute  Angle  LBN  will  determine  the  grea- 
tcAKongation  of  M^rrffrv  fmm  the  Sun.  Now 
the  Quantity  of  thefe  Ancles,  m  a  Proportion  if- 
fign'dTtoay  be  had  from  the  Semidiaraeters  of  the 
Orbits  being  fontid  b^  Obfervation,  and  by  Tn> 

Sonometricat  CalcaUtion  :  Or,  iode^  tli^  will 
e  di(co7erec!  by  OHferratioii  of  At  fMateft 
EkngMiona  thetoielTea. 

5.  Onr  Mof!ern  Aflronomrr!  bnvr  obfrry'd, 
That  ye»us  appears  bigfjr  when  <h?  begms  to  re- 
cede from  the  Sun  towards  the  Eaft,  and  when 
Ihe  is  yet  but  a  little  diftance  from  him  j  but,  on 
the  contrary,  that  Ihc  appears  lef$  in  her  Ap- 
proach towards  the  San,and  when  (he  comes  pret- 

Sf  near  htm  t  Wheieaajwhea Ibe rcftdn from  the 
m  towardf  Ae  Weft,  tlien  mit  a^pean  hft ; 
but  when  f}ie  ipprtiache;  fowarili  bim again,  Hie 

a§un  apfcats  Mi^r.  And  the  fame  things  ban 


been  obfirrved  of  Mmngi^  bf  ^  de  of  iM^Mii 
gpod  Telelcapes. 
Theft  PhMifmm  bare  qnite  oMftamM  the 

Ptefem.tU-  Svjhm  of  the  Heavens  ,  and  may  be 
accounted  tor  thus :  Since  all  the  i^Unets,  as  well 
as  the  Earth,  areOpake,  Scabrous, and  Spherical 
Roc?ir5,  r^-fle^ng  etrery  way  from  ttu-m  tnr  Rays 
of  the  Sun  ftlling  iipon  them  ^  'tis  piam,  that 
that  Hemifphere  of  any  Planet  only,  which  is 
tamed  towards  the  Sun,  will  be  enlightened  ; 
the  other  Halfof  it  remaining  in  Difknefi.  And, 
fince  alfoan  Oblervcr  here  cm  onlvlcrctlnt  Ililf 
or  Uemifohete  of  any  Planet,  which  is  obverted, 
or  tnmed  tawifda  tbe  Eaitb,  wheie  be  ftands  ; 
if  it  be  confidered  vhat  Part  of  K"?  "  i-  cnliph- 
ten'd  by  the' Sun  in  her  different  Pohtion  or 
Situation  towards  him«  and  vhat  Part  it  feen  by 
an  Eye  at  the  Earth  in  its  Annual  Orbit  B  FCE  y 
(S'l  tht  frtetJini  Ftg.)  it  will  be  plain  that  /^*f 
mufl  appear /ai/}  to  us  when  ihe  is  in  R  j  bccaufe, 
tho'  Ihe  be  then  the  moft  near  to  as  pofTible, 
yet  ber  obfcare  Hennlpheve  being  towards  us, 
there  will  be  but  verylittleof  hercnlightrn'd  part 
ieen  t  fiut  when  Aie  tiomea  into  the  Pofition  O, 
^  then 
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then  Tome  part  of  her  tllamimted  D:lk  will  be 

turned  towards  the  Eye  in  B  ;  but  a  much  grea- 
ter part  of  ber  obfcure  or  dark  Hemirphere. 
iUid  fiiKe  Ihe  it  of  a  Spherical  Figure,  which  to  a 
diftant  Eye  appears  a«  a  Plane,  'tis  clear  that  the 
illumioated  part  of  her  Di&ic  muft  appear  in  the 
ibcin  of  Horns,  turned  from  the  Son,  or  towards 
the  Weft.  And  this  is  her  Appearance  when 
FtMrnt  it  our  M*r»iw;-o>r<(r,  as  ine  is  commonly 
calkd.  But  this  Phnet  aioving  on  in  her  Orbit 
to  6,  very  near  one  half  of  ber  illumioated  Dilk 
will  become  vifible  to  the  Eye  at  B  }  and,  con- 
fequently,  /he  will  then  appear  in  the  form  of  an 
Haif-M<goa.  When  (he  comes  into  tbe  Pofition 
0,  more  than  half  of  her  entighteo'd  Hemifpbere 
will  be  vifible,  and  fo  /he  will  appear  Gihbcfe  : 
And  when  (he  arrives  at  that  part  of  her  Orbit 
trhieh  P  dcfigos,  to  an  Eye  at  B,  a«  before,  fhe 
will  appear,  as  we  fay  of  the  Moon,  at  Full  ^  that 
is^  all  tier  illuminated  Oiik  will  be  vifible.  I'he 
lame  kinds  of  Hkuftt  ytnm  will  put  on,  as  /he 
motes  forwird  in  her  Orbit  through^  H,  A 
that  is,  m  ^Hie  will  be  Gibbofe  3  in  H  like  an 
Half-Moon  )  in  ^  homed  «fMD  ;  but  her  Horns 
will  be  turned  a  contrary  way  to  what  they  were 
in  D  i  that  is,  now  to  the  £aft ward,  but  fliilfrom 
the  Sun  :  And  this  j«  her  Affcaciace  vhcD  ihe 
ii  the  £vMii^- j^«r. 

The  fame  kinds  of  fhtottmuM  belong  to  Mtr- 
eury  ■  refocfl  being  had  to  hit  ptlicdar  Ocbit 
and  Fenoa  of  his  iuTolutioa. 

Bat  hei^  we  muft  nke  ewe  that  «ebe  not  de- 
ceived  by  the  general  Confidcntion  of  her  Phafes 
only,  foas  to  think  that^MM  will  always  appear 
brightcft  and  largeft  in  P,  or  in  j^^or  0.  The 
Appearance  which  yitnm  may  feem  to  have  in 
her  OfftJitiMt  as  it  may  be  called  in  P,  will  be 
^dite  altered  by  her  coming  as  near  as  Ihe  can 
to  the  Sun :  And  as  to  the  Places  0  and  tho' 
Vi»m  will  /hine  with  near  a  full  Face  }  vet  fhe 
will  be  dm  Cb  far  finm  the  Ewth,  that  her  Di/- 
tamt*  from  us  wilt  more  than  compenlate  fur  the 
Quantity  of  her  Light :  Wherefore  you  may  ex- 
pcA  to  lee  her  appear  moft  bright  and  fplcndid 
when  /he  is  in  D  or  jt.  Foe  fuppofe  her  to  move 
from  ^to  H  j  then  will  lome  part  of  her  lucid 
Hei)])i'phere  be  turned  from  US  in  B,  and  fo  can- 
not be  feen  j  and  yet  the  remaining  luminous 
part  eotnes  ftill  nearer  to  the  Bardi  i  And  fince 
ner  Sbin'tng,  or  apparent  Light,  increafes  in  a 
Duplicate  Ratio,  or  as  the  Sq^uareof  her  Dirtance 
fiom  na  dimini/hes,  her  Light  will  be  much 
Olore  increafed  by  her  Approich  to  theE3rth,than 
il  will  belefTened  by  our  leeing  lefs  of  her  illumi- 
oaied  Diu.  So  alfo  fuppofe  her  to  move  from  H 
to  yet  farther  un  j  kere  (lill  the  Quantity  of 
her  Uluminated  parr  decreafet,  but  tbe  duplicate 
ItKreafe  of  her  Approach  to  the  Earth  will  yet 
make  her  Splendour  increafe.  fiut  between  A 
■nd  R,  the  Decreafe  of  her  vlfSble  Light  will  he 
greater  than  what  her  Accefs  towards  the  Eirth 
can  compentate  i  and  fo  her  Light  will  conti- 
jioatly'diminifli  more  and  more,  ^tll  Ihe  will  fet 
K'liacat.y^  and  ib  become  invifible.  Thui«  alfo 
while  the  Planet  is  moviog  from  P  towirdi 
her  Approich  towards  the  Earth  in  B  is  inconfide- 
rable.i  n  comparifon  of  the  Parts  of  her  illuminated 
Piik,  whii.h  will  be  turned  away  from  us  ;  and, 
confequently,  fhe  will  appear  more obfcurely  in 
l^thao  (he  will  in  P  :  But  between  Qjand  W, 
and  fo  towards  A,  her  Approach  to  tbe  Earth  will 
Vol.II. 


vt  ry  much  incieale  her  Splendor,  tho*  le/s  and 
Icf^  of  her  lucid  Disk  become  rtill  vifible.  And 
from  the  whole  it  is  plain,  that  while  /he  is  mo- 
vine  in  the  Arch  HjfiVU  will  appear  brighnciS: 
andlaigefl: 

6.  The  greatefl  Etoogationaof  FW,  whether 

towards  the  Eaft  or  Weft,  are  unequal,  and  muft 
be  exprefs'd  by  an  unequal  Numbt>r  of  Degrees. 
And  the  fame  thing  is  alfo  true  of  'Meremry. 

This  PbdtmmtiMM  hath  a  double  Origiml  or 
Caufe  ;  for  it  depends  on  the  Excentricity  of  the 
Orbits  both  of  ren$H  and  of  tbe  Earth.  For  if 
the  Diftaoce  L  A  (in  the  fbimer  Fig.)  of  f^tmu 
from  the  Sun  ;  or  if  L  B,  the  Difiance  of  the 
Earth  from  the  Sun,  be  unequal  ^  it  cannot  be, 
but  that  the  Aiiele  LB  jl^io  the  Triangle  LB  A, 
which  is  caUed  Ae  greateft  Elongation,  muft  aU 
fo  be  unequal  :  And  indeed  both thofe LineaaiC 
fubje^  to  fuch  an  Inequality. 

7.  The  fame  DirrRlont,  Statlcnt,  and  Rftrc^ra- 
Aatians,  which  we  obferve  in  the  Courfe  of  the 
Superior  Planets,  are  found  to  belong  to  thefe 
Interiors;  and  with  the  fiune  Ciicnmftancca  of 
Change. 

For  fuppofe  the  Earth,  as  before,  in  B.and  im- 
moveable there,  and  the  Planet  in  P  }  'tis  than 
plain,  that  while  the  Planet  moves  Eafterly  finm 

P  to  /^  to  an  Eye  placed  in  B,  it  muft  appear 
Dirta,  or  to  move  ii*  Cii^|iKiiri«i,  asthcy  Cpcak  ^ 
that  is,  according  to  the  Order  of  die  Signs s 

And  fo  it  will  appear  to  do  till  it  come  to  A.  But 
yet,  becaufe  the  Arches  P  3  >,  /  s,  «  f ,  are 
equal  -y  but  the  Angles  that  they  fubtend  at  B,  are 
unequal  j  therefore  the  Planet  will  appear 
to  move  unequally  tbroueh  thofe  Arches  :  For 
it  will  iccm  10  move  iwtfteft  abont  P,  and 
Hill  flower  and  flower,  the  nearer  it  comes  to  A: 
And  there  it  will  begin  to  appear  Stationary,  or  . 
not  to  move  at  all :  And  while  it  runs  over  the 
Arch  A  R,  it  will  meet  with  the  former  Lines 
fi  ^,  B  f,  B  /,  B  ^,  and  therefore  muft  appear 
to  be  HmtgnUit  or  to  move  backward,  or  ** 
jtntutil/iitia,  as  the  Term  is  ,  that  is,  contnry 
to  the  Order  of  the  Signs.  Which  apparent  Re- 
trograde Motion  willcontinue  till  the  Planet  come 
to  D  y  and  then  it  will  begin  to  be,  or  rather  ap- 
pear to  be,  Stationary  again  3  and  fo  on,  as  be-  ^ 
fore. 

And  fhould  you  (uppofe  the  Earth,  as  it  is, 
moving  in  the  Orbit  B  f  C£j  when  the  Planet 
moves  fafter  than  the  Earth,  it  will  even  then  ap- 
pear to  be  Direa }  when  at  an  equal  Pace  with  it. 
Stationary  j  and  when Jbwer  than  It,  it  will  ap- 
pear Rttro^raJe,  as  before  j  tho'  the  Times  and 
Places  of  thefe  Dktttiemt  StasinSf  and  Rftrogra- 
Jatima  win  not  be  the  fame,  as  if  the  Earth 
indeed  ftocd  rtill  :  As  will  be  eafily  ooderftood 
by  a  little  Coniiderjiion  of  the  Figure  above)  or 
by  what  is  fikid  on  this  Head  oaidcr  the  Weidt 
Skfirm  MtMOt  in  this  fV.  II. 

8.  The  Planes  of  the  Orbits  of  the  lofoior 
Planets  being  inclined  to  that  of  the  Eclipodc, 
the  fame  Phmi^nuna  will  arlfe  from'  thence  in 
kind,  as  in  the  Dune  Cafe  of  the  Superiors  i  only 
it  is  worth  taking  notice  of,  that  tbe  Plane  of  the 
Orbit  of  Mrremy  making  an  Angle  with  that  of 
the  Ecliptick  of^ very  near  7  Degrees,  he  hath  the 
oicateft  Latitude  of  any  of  the  Planets  i  and  there- 
•  Tta  few 
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will  be  fykjfiBt  to  thff  gmieft  Anomalks  of 

ude. 


9.  It  is  fumetimcn,  but  rarely,  obferv'd  of 
thefe  two  Infcnur  i:'hntts,  That  their  Bodie* 
bek^  intcrpofed  between  us  and  the  Satt^  dwy 
appear  like       in  the  PUne  of  bis  Di!>k. 

And  'tis  plain,  that  this  will  happen  whenevtr 
their  Conjuntbon  with  the  Sun  falls  on,  or  near 
either  of  the  Nodes  of  their  Orbit*:.  Taft  as  tb< 
Moon  tppem  to  eclipTe  or  U4e  put  or  t]ke$tt'i 
Face,  when  her  Conjun^ioB  happcwin  or  ~~~~ 
the  Nodcj>  of  her  Orbit. 


INFINITELY  fc/inir*  fmrtwM'    In  CaU 

Utt.  N.  3.  Dr.  KHmd  proves  that  Injmiiely  injinite 

^«i«lt«»,  or  afl  the  Powers  of  FraOions,  wbofe 
Namerator  is  i,,are  aft  of  then  to^tber ^u-il 

to  Unity*  or  to  an  Unite. 

The  i^cmonftration  is  Short  and  Univer&l. 
And  from  hence  he  deduces,  by  way  of  Corol- 
lary, thattlietie  are  not  only  hijinhe  Progrefms,  or 
Prtgrijfons  in  Infinitum  ;  but  alio,  infinitely  fur- 
ther than  one  kind  ol  Infinity.  That  thefe  In- 
fiutelyhtftutt  Pr^iffttns  are  notvtthflandiog  com- 
putable and  aggreniWc  into  one  Sum  ;  and  that 
not  only  into  a  Ftmte  Sum,  but  into  one  To  fmall, 
as  to  be  le&  thao  any  aHtgoableNiuDber.  That 
of  Infinite  Quantities,  fome  are  equal,  others 
unequal :  That  one  Infinite  Quantity  may  be 
equal  to  two,  three,  or  move  Qwotitieii  whe- 
IMt  Infinite  or  Finite. 

INFINITE  dMr>.  In  Vol.t.  I  have  Ihewn 
that  this  Method  of  fv/j' 'f  Seriis  took  Its  Rife 
irom  the  Arithmetick  of  Infinites,  and  hath  been 
parfoed  with  wonderful  Sagacity  and  Penetn- 
tion  by  fcveral  of  our  Excellent  Modern  Alge- 
braifts.  The  Ui'e  of  this  Method  in  the  Ex- 
tra£iion  of  Roots  I  have,  in  fome  nicafure,  fhewn 
in  the  former  Volutne,  from  the  Ingenintis  Mr. 
Ralphfm  and  Mr.  JfarJi  What  here  follows  is 
more  Univerlal  $  and  ie  from  Aw/aav**  and  ffa- 
fi«U'%  Atithineiick. 

'J=s.  to  theAbfolute  NMmb.  in  any  Eauatlon 
N  =:  to  the  Exponent  of  the  hisheft  Power. 
,      )xss  to  Root  or  Quantity  fought. 

V—  -ny  known  Numlicr  taken  otpleafwe. 
'«  =  in  unknown  Number. 
.1,  f,  ft  r,    &r.  ss  to  the  ie(i«ftiTe  Co- 
cjflicieiitt  of  tbe  gifeo  E^iutioa. 

Tbeil  wiUN^-OBjr}  and 


But  to  bring  this  into  a  Smi,^  it  is  neceflary 
firft  to  proye,  That  every  Power  taifcd  from  a 
Binomial,  (  witho«t  regarding  the  Co  efficients) 

confiita,  or  is  compofetl  of  two  RankaoTtSMn of 

Powers-  one  increaOng  from  or  i,  to 

and  the  other  decieafiogfroni  W  to  n""  '  on  ; 
and  each  Member  in  one  it  multiplied  into  its 
corrcrpnnchng  Member  in  the  other i^eaivelyt 
as  may  appcir  thus  s  ^         #  * 


or  I. 


tvice 


Again, 


ihrice 
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At  repteienc  any  Equation  what- 


Aod  becaui  e  N     »  is  luppoied  equal  to  jr, 

fiub  a  Genenl£qintion«ttiy  bethwciprefled : 


Am!  f-i  it  '.v'n  -i!u'.iy=  Tic  adb^iriitm,  "J^E,  Z). 
Hence  thefe  two  CoToiinrits. 

COKOLLARX  I.  ■ 

l%at  the  Go  efficient  of  the  fecond  Term  in 
any  Power  raifcd  from  a  BinnoM/,  is  alvaya 
=: »  the  Exponent  of  the  higheft  Power.- 

COKOLLARX  II. 

That  the  Root  or  Side  of  w"  the  unknown 
Quantity  is  always  multiplied  into  the  iecond 
Term  of  the  Ibaovn. 

Now  from  the  iatttr^  it  is  evident  we  .^.re  (  in 
this  Gale)  but  to  make  ufe  of  the  two  firrt  Mem- 
bers* of  rhe  Pff  ver  of  Hjch  Binomial  ^  .ind  by  the 
firfl  we  may  exprels  tut  Co-efficient  of  the  fecond 
Term,  by  »  the  Exponent  of  the  Power :  Therc- 
fiaie  the  fonner  Equation  will  now  ftaod  thua  $ 


u  *  t 


i— a 


N 


IX  hT'^'^py^     N""*^ax  jNr*"*::trx 


Now  to  find  the  Value  of  n,  or  the  unknown 
Quantity,  it  la  j^lain,  that  tbofe  Members  into 
which  it  ia  multiplied,  will  be  the  OirHor  with 
the  Cime  Signs,  and  the  others  the  Dividend,  but 
with  contrary  Signs,  as  being  to  be  tranfpos'd  to 
the  odicr  lidEe  ofthe  Equations  ThereAee  £rll»' 


-J 


Which 
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Which  Thcnrcm  exKibits  a!l  pofTtble  pankukr 
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OIKS,  torextriwling  ot  Roots,  according  »  the^  Divifor  the  fimt  te^pe£U*fly. 
Acft  fivtof  Mr.  Ralfrbfrn't ;  agreeing  exactly  with' 

them,  as  wiU  be  found  on  Tryal  j  atlwys  Kmem-  j  N-f-  »  sb  * ;  Thoefbre  iecondlf, 

brtOig  that  the  Sig/M  in  the  Divideaa  tatA  ht\ 


—  * 


,«— ♦ 


Which  gives  us  all  thofe  of  tbe/<W)irf  onivet- 
fally !  But  in  this  Cafe  the  Signs  both  in  the 
Dividend  and  Divlfur  will  be  the  fame  at  io  the 

tiven  Equation  refpcaively  :  As  likewife  it  may 
e  proper  to  take  notice,  that  if  any  Term  be 
wanting  in  the  Equation,  the  fame  muft  be  omit- 
ted in  either  Tbcwem  lefpcftfTely. 

Now  from  tithcr  of  thtfe  f  Oenerafs,  to  de- 
duce My  f«n'uul*r  Theorem^  (ot  finding  the  Rsor 
•f  MOf  '^om  Bpumm^  we  need  only  coofidcr, 


that  N*  '  asi  r»  01  — ass  X,  that  Vmtf  itiA 

neitliernivltiply oordifi^  $  at  lUb  tliat  jf* 

« — ■ 

=  0,  <w^N*_^N"  ^  o,  and  jwy  Qjuntityi 

multiplyM  into  o,  ts  =  o  j  and  when  cither  Cafe 
happens  (  which  always  wiU,  except  where  the 
lift  Teim  U  ivantin^  the  Ihttnm  k  decetraiord. 


Theteforc, 


T- 


A—S\ 
J— It* 


C3  ^ 

ic 
c 


H 

HI 


Bjr  tbf  fimtd  Gtutni  Tbm* 

A^  N* 
aJVrt/ 


Ana  after  tlie  finw  fet«By^i*«»»" 

TImw  having  the  pir:in;lir  Thtorm,  the^ 
inmif  ill  eith^  Cafe  is  a  tuUows  > 


Let  N  be  any  NuiAtr  taken  at  Pleafure,  as  bt^ 
(ore. 

X  be  s>  Tbmm,  in  which    muft  al«»ya  b6 


Then  the  Proccfs  will  be  of  the 


Nthe  ift.rt  Tsss  N'the  ad.  Then 
N  the  'A.  T  =  N  the  jd.  Then 
N  the  3d.  T=a=  Nthe  4th<  IS*" 
Ntlie4tb.rt  T»-  Ktlie  jth,  e^*  . 

&,ice  of  which  Value*  rf  NwlB  terminate  in 
the  true  Root  fought,  if  it  hrve  one:  But  if  tt 
be  a  Surd  J  then  the  Val»e  of  N  will  procfcd  in* 
to  an  Ufimt't  Strlif,  hat  may  be  profccuttd  near- 
er  ihc  Truth  thm  iny  afllgnable :  Which  Sertts^ 
each  OptrMMUt  Witt  proceed  in  Ntmber  of  Hactt^ 
'm^GnmiriaJ  Prtgirtjgmi  whofc  fifftTens  i* 


Si€9i$d  Geiur*l  Thmm, 

T=N  the  ad.  Then 
T=N  the  3d.  Then 
TaNthe4th.  Then 
T«sNthe$th,  &t. 


I,  and  Ratio  =  2,  fit.  Firft  t,_thcii  *, 


  ,dNfk.4l 

then  8,  then  i6,  then  %*,  Srk.  Placet,  ' 

It  is  likewife  oMerfaW,  ThMthejt/T  Gene> 
tal  Theorem  cwj*T%t\  by  faiu^inc  1  ui  a  T^ipnktr 
to  be  added  to,  or  fubtra^ed  iron  the  iaji  Value 
of  N,  (a«  it  fliall  be  sMedwitfa  ■*  or  -*)  uattl 
NbcMixfo^g^t.  8»diei^(MMnS(tVy  Nit. 

&lf. 
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whole  Value,  at  each  Operatioo,  ihaii  grow 
neater  and  nearer,  until  it  be  =s  to  x  fought. 

We  may  alfo  take  notice,  that  though  N  be  ' 
aflamed  never  fo  far  from  the  true  Root,  yet  it 
will  converge  to  it  by  renewing  the  Operation. 
Bat  the  Work  may  be  much  ihorneiC  in  cafe 
we  point  the  given  Equation  (if  it  will  admit 
of  it)  both  in  (heabje'i'tt  ^.'tmtber  and  Cot^tnts^ 
•ccoiding  to  their  reJfC^ve Dcf  reetof  ASftim : 
And  nJbe  irA  i,  thai  %,  then  4,  6^.  of  tfaole 
Pthts^  (from  the  6rft)  each  Dpcrition  :  For  itic 
evident,  the  Coefficieots  increaie  in  their  Powert, 
at  the  higheft  unknown  Term  decreafes }  there- 
fore the  tAJtfmt  NjmsW  is  of  the  Utm  fvntt 
with  the  highefl  unknown  QjtMtiiy. 

One  Inftance  may  be  fufficient  to  eicphin  itt 
SuppoTe  therefim  this  Oik  Efiutim  wcte  10  be 
pomted  J 

fH,  SRK-I*  »5»(-f-  83^x0:  fi%9i 

Then  it  would  be  yxx  ^  ;  5  rr  4-  gjtfx  =:  53*97 
Forthe«W»/iiffN«ffji).       Cube  J    J       ^.  J 
<i.#i«r.  y  a  Squares*"^  *j*  f**'"' 

And  (ho  like  Method  for  any  odicr  Equarioot 
where  it  will  admit  of  it. 

Now  to  apply  this  laft,  we  are  to  take 
the FirfiO^*twixx»-^  2xx-|-  8x=55 

And  coolequentl y  the  Value  of  the  Coeilicicnts  as 
well  M  the  abrolttte  Number  «ltint  fi»  long  as 
there  we  Ptmttttimt, 

But  by  a  few  NumfrlctJ  (^at'mtttt  the  faid 
Koti£catioo,  a«  well  a«  the  MuM  o(  the  f  ro- 
ce&  of  cacb  TkifMib  will  be  fiiHber  iSttfln 
^liecefiwiPt 
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I.  Snppofe  xx^as^ 
OcocmI  ThcofCQ, 


«  by  the 


Then  m  = 


•  =  7,  and  take  N  =  i  } 


Thfrefete  1 4.T(=!,y)  »i»J 

1,5  — T(s=:—>  083)=  1,417  =  .V  the  ^i. 
.:r»4i7—T(=:—,ooa78}j  =1,414217  = 
Ntbe  4fh- 

.11,414117  —  T(=:—,  ^ 0054- 76-, s)  — 
^'    1,41421  5562378  =:N  the  5th  =;x. 

%.  Suppole  xxsszssj.  Seek  x  by  the 
fccond  General  Theorem. 


fere* 


Therefore  T sat  i,f  as  N.the  2d. 

.:  Ts=  i,4itf  =  N  the-  ^d. 
. :  Ts  if4i4ai5  =  N  the  4tb. 
*t  TsB  i,4i4ai)5tf2373  =s  Mthe  5th. 
aox. 

By  which  It  it  evident  j  frr/?.  That  both 
» the  iaine  ihii^  )  the  Oilfe- 


rence  being  only  in  the  laft  Figure,  which  would 
be  eomaed  the  next  Operation.  SccuiJ/y,  That 
r  wi!!  proceed  into  an  mfnitt  Snles,  if  a  Surd. 
Thirdly,  That  each  Operation  gives  douUc  the 
Nnnber  of  FSgiuet  of  the  laft. . 

3.  Suppofc  *  XXX  =5  2835,8241  =yi.  Seek 
*  by  Ineoicoi  1.  • 


Then  »  as  —ffT:  ~  7»  end  take  Nj 


Therefore  10—  T(=—  3I  =  7     N  the  ad. 

r:  7  +  T(=4s4)«7,4=«Wthe§dL 

•  s  7  — —     —X,  tbettoe 

Biqu:idratici(  Root  iuught. 

4.  Suppofe  xxxx=s  iS59,??i4t  =  yf^  at  be- 
fore.   &:ek  X  by  the  fecond  Theorem. 

^  ^  +  3N*     ^     ,  , 

llien  »=s    4N»—     ^»  ""^  '**^* J- 

Therefore T=  5,5  =  N  the  ?<7. 
..T=;8,2  =sAfthe  3d. 
.  1  T=  7,4  =  N  the  4th. 

•  »T=  7,3  ~ ^(be  5th sxmme 
fought. 

From  which  two  laft  Examples  it  appeaut  j 
Rr9t  That  ntbir  thmtm  mU  ind  the  fiw  Rmt, 

if  it  have  One.    Stt^itMyi^  That  it  tnaifrr:  net 
whether  N  be  ukeo  tAtvt  or  iw/«w  the  Root,  nor 
how  &r  fion  it; 

J.  Suppofc  XX -f '587 x  =  987i5^ofxx+^x 

«^  8eekxbyT4iir.i.Ci.*.>=»^^^^^^^ 
ssT* 

BcoMfe  of  the  Penaationi  we  aie  m  tdcr, 


3.  *»+587*  =  y87451>> 

Therefore  8  —  T(=  — ,  2)  =  78  =  N  the 

78— T(=— 5,4)=74tf  =  Nthe3d. 
.  1 — T(=r  -3,34)«  7*»i««  Wthe 
4th. 

•  J74iitf*  —  T  (as— fOiatfS^  )  = 
74V*47J""«»fi»«ght. 

tf.  Suppofe  XX — 20x=  5348a,  or  xx — ^x 
^A,  $Mk>bjthefecoodGcnenlThc«cem,^ 

_         .*f+M*  ,  . 

and  take  Nob  s|a 

Therctore  1'=  241  =  N  the  ad. 
. :  Tss  241,4  ss  ^  ti>c 
Tsss  141 ,47  5  b:  N  the  4th. 
^  •!  T=  a4i,4778tfO  ass  N  the  5th.  as  » 

fiMight. 

From  thele  two  laft  it  i«  ptain }  Jw0,  That 

tilt  re  is  no  abfolute  Neccflity  for  Punf^.Ttlun. 
&(«w<^^,That  Function  does  nevertheltfa/WtM 
the  Week,  where  it  can  be  done. 

B«t 
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Bm  I  liope  I  have  laid  enoi^h  to  onlce  tbe 

whole  Matter,  as  well  as  the  M&oiier,  of  Proccc- 
ding  plain  and  cafy  to  the  tncaoeft  Capacity  : 
And  too*  I  have  |^ivrn  Htmurital  Examples  no 
farther  than  an  afrReA  Quadratic  ,  yet  tis  the 
{kmc  to  any  Dtp-tt  of  Power  or  Affe^on  whatlb- 
ever  }  regard  beinz  bad  to  iu  proper  and  particular 
Theoreni,deduc'd  from  either  ot  tbe  general  ones. 

»«lNlT£i5lMALS,  (iS  fooe  Writer*  call 
them)  are  fi^cb  Qj^aniiiiei  aaaie  fappoiiDd  to  be 
iafiniiely  fmall. 

INFLECTION. 

INFLEXION  */  tht  Tl<xy,  of  Light.  Sir  Ifaac 
NewM^  in  bit  Excellent  OPtkkit  Book  3.  makes 
theG;  Expenmcws  and  ObUrf attMM  00  this  fiur- 


!•  That  in  a  well  darken'd  Roai|,  •  Hole, 
whole  Diameter  wa«  9^  of  aa  Incb«  bdag  made 
with  •  Pin  in  •  Plate  of  Lead)  to  let  In  the  Son's 

Rays  J  he  found  that  the  Shadbws  of  Hairi, 
Thresdi^  Fins,  Straws,  ^c,  placed  in  that  Beam 
«f  Lighti  were  very  confidenbly  broader  than 

they  ought  to  be,  rj-  the  Kayi  of  Light  bad  faffed 
•n  ly  thoji  Btdits  m  Right  Lints  :  And  for  In- 
ftancc,  that  tbe  Hair  of  a  Man's  Head^  whofe 
fiieadrh  ina  aboat  tbe  aSoth  part  of  an  Inch,  did , 
at  the  dif^nee  of  la  Foot  (rom  the  Hole,  and  4 
Inches  from  the  Hair,  caft  a  Shadow  which  was 
a  tfbth  part  of  an  loch  broad,  or  four  times  iu 
own  Breadth  }  at  s  Foot  from*.  ^  Bbirt  the 
Shadow  was  ten  times  as  broad  as  the  Hair  >  and 
at  the  diftance  of  lo  Foot,  it  was  ^5  tiroes  as 
broad.  And  h^*  (aaoA,  that  h  was  not  matecial, 
whether  the  Hair  wts  encompi(rcd  wirh  Air, 
W  with  any  othrr  pdlucid  Subibnce :  For  if  the 
Hair  were  |)]iccd  between  poliftied  Gl^fles.witb 
Water  between  them,  the  Shadows  were  all  ones 
■a  were  alfo  the  Shadows  of  Scntchea  made  on 
the  Surface  of  poUfht  1  Plates  of  Glafs,  and  of  the 
yeiMs  of  fucb  GlafTrs :  And  therafore  the  great 
Breadth  of  thefe  Shadows  mull  arife  from  lome 
other  C<uUt  than  the  Rrfra8i$»  of  the  Air.  Iris 

Elain  al(o  from  this  £xperiment,that  the  Rays  arc 
■wf,  and  tunud  aJtJe,  in  paifing  by  the  Hair,Q^. 
and  that  the  Hair  a6is  on  the  Ravs  of  Light  M  a 
g99d  Jiftsnuf  as  they  pafs  by  it.  And  he  fhews, 
that  the  Aftion  I'^lironi^tji  on  the  Rays  which  pafs 

S'  at  tbe  leaii  Oiftances,  and  grows  mtalffr  aa 
e  Ra^  ate  fimber  from  it. 

a«  Be  obferved  that  the  Shadows  of  all  Bo- 
diet  in  this  Light  were  bordcr'd  with  3  parallel 
FfiBKa  of  colour'd  Light }  whereof  that  next 
the  shadow  was  laminoos.  It  was  difficult  to 
d  ifti  ngui  Hi  theColou  rs.unlefs  theLight  pafs'd  very 
obliquelv  on  a  white  Paper,  and  then  they  exhi- 
bited 0.1  [ours  in  rh  is  Order  from  the  Shadows, wt. 
Violet,  Indico.  Pale-blue;  Green,  Yellow,  Red  1 
Blue,Yellow,Redi  Palc-bluc,  Pde-yellow,  Pale- 

5.  He  took  accurately  the  Meafures  of  thefe 
Fringes,  which  he  there  gives  in  a  Table. 

And  in  the  4th  Obfer-uatiM  be  Ihews,  That  the 
Breadth  of  the  Fringes  (when  caft  obliquely  on  a 
fmoorh  white  Body)  fe  m'd  to  h-  in  the  Pr<^ref 
fion  of  the  Numbers,  i  V|.  ^  and  their  In- 
tervals in  the  fame  Proportion  with  them}  i.  *. 
the  Frin^  and  their  Intervals  together  to  be  in 
the  continued  Progreffion  of  V  V 1*  f > 
or  thcioMtit 


• 

5.  The  Sun  Ihining  into  a  (iaifceMd  RoemtW 
a  Hole  i  of  an  Inch  broad,  at  2  or  5  Foot  froa 
It,  he  placed  a  Sheet  of  Pafiboard,  black'd  well 
all  over  }  and  which  bad  iq  the  middle  a  Hole 
about  I  of  an  inch  fqaaie  fiir  the  Light  to  pafs 
through.  BehmdtheHole»onthePrftboar<fhc 


thuougc   ^„Bf^ 

w«c  placed  perpendicuUr  to  the  Rays  of  Light. 
Then  placmg  tbe  Paftboard  fo  that  all  the  Light 
fell  upon  the  Hole  in  it,  and  part  of  it  on  the 
Blade  of  the  Knife  there  placed,  while  the  other 

"2  7!"*  *  P»«  which 

paffed  by,  WI  on  a  white  Paper,  a  or  3  Foot  be^- 
yond  the  Knife  j  and  there  Taw  4  JhvoM/  .f  £t;»r 
U^&oot  ,Ht  h»th  vmftfnm  tht  Burnt  of  iJrbt 
into  tb*  Shadow  s,  like  the  TaHs  of  (J^ts.  Their 
whole  Length,  raeafured  upon  the  Paper  at  the 
diftance  of  3  Foot  from  the  Knife,  was  aboat  S 
or  9  Inches  J  fo  that  they  fubtendcd  an  Angle  at 
the  Edge  of  a  Knife  of  about  i  x  Degrees. 

tf.  He  placed  another  by  the  fimner ;  fo  that 
their  Edges  were  panllel  and  Idbk'd  rowarda 

one  another  5  fo  that  a  Beam  of  Light  might  fall 
on  both,  and  fomc  of  it  pafs  through  between 
them.  And  when  the  DiAinee  between  th^r 
Edges  wu  about  the  4ooih  part  of  an  Inch  in 
breadth,  the  Streim  of  Light  that  paiTed  through 
farted  in  the  MJd't,  and  Uft  a  S^Jiw  between 
the  two  Parts :  And  this  Shadow  was  fo  black 
and  dark,that  all  the Lidit  which  palTcd  between 
the  Knives,  feem'd  to  bit«»t  and  r^Wafifcio 
the  one  hand  or  the  other.  Aa  the  Knivn 
proach'd,  the  Shadow  between  the  Sneams  S 
Lifeht  grew  ftill  broader;  till  it  lad,  on  tKcir 
Contad,  the  whole  Light  vani/hedt  Hence  I 
gather  (faith  he)  that  the  Light  which  it  l^btm. 
and  goes  to  theinmrEiuUof  the  Streams,  paffea 
by  the  E  d  Rc  s  of  theKniTCs  st  the  greateft  didance: 
Andii  f  Lhjhr,cf,  when  the  Shadow  begins  to 
appear  between  the  Streams,  ii  eAout  tbt  Soofb 
fcsrt^  «.  /iff*  ;  And  the  Light,  which ^fles  by 
the  Ed^es  at  left  Dijlances,  is  wor.-  /.^«r,  and  ooet 
to  thole  Streams  which  arc  further  from  the  di- 
reai^k* 

7.  The  Frmei  above  ihentioned  alfo  appear 'd 
in  this  Experiment.  And  he  gathers  from  this 
and  the  former  Obfervation,  that  the  Light  of 
the  firft  Fringe  pafled  by  the  Edge  of  its  Knife  at 
a  Diftance  greater  than  the  &ooth  part  of  an  Inch  a 
and  the  Light  of  the  two  or  three  Fringe  at  flill 
greater  Dilbnces  1  and  confequently,  tlut  did 
Rays,  which  cauled  the  Streami  of  Light,  pafled 
nearer  to  the  Knives  Edgei  than  any  other. 

8.  Two  Knives,  whole  Edges  were  ground 
truly  ftrait,  were  placed  fo  (by  fticking  their 
Points  into  a  Board,  with  their  Edges  towards  one 
another)  as  to  nuke  an  Angle  of  above  i*.  54*, 
Here  thro'  a  Hole,  the  4ad  part  of  an  loch  wrae* 
the  Peam"  of  Light  was  let  into  the  dark  Room  j 
which  made  the  Fringe  appear,  at  the  diftance 
of  10  or  1 5  Foot  from  the  Hole,  and  on  a  Rule^ 
held  oUiaiielj^  at  the  diftance  of  half  an  Inch 
firtmj  die  Kniyn,paflBllel  to  the  Edges  of  the  Sha- 
dowy and  without  growing  fenfibly  broader  till 
they  met  in  AogUs  eqoal  lo  that  made  by  thd 
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Edget  of  th«  Kniw,  where  they  met  and  jom  d 
W'cnout  cr  ilTing.  Bot  when  the  Kuler  was  plac'd 
tt  a  much  grr.uer  diftaocc,  thc  Fringes  grew  broa- 
der 18  they  approtchedj'tlld  aRer  meeting  crofs'd 
cue  tnoehcr,  and  then       jet  mock  bmdcr. 

■  J.  From  hence  he  conclut^rs,  Thirtli-  Di/I.t'i-ts 
«t  which  the  Frinees  pais  by  the  Kntvea  arc 
inmaftd  Mf  «ft«ivi  %the  AfpMtch  of  the  KniTet ; 
but  that  tTic  Angles  in  which  thcRivs  :.r»  there 
hnttf  arc  much  increafed  by  that  Appruith:  And 
tUb,  A«t  the  Edge  of  the  Knife,  which  it  nca- 
trft  any  Ray,  dtterm'uut  vhich  vay  tbt  Ray,fi>ait 
be  btnt^  and  the  9tbtr  IMfi  uKtUftt  tbt  FU'xitre. 

10.  He  found,  thrt  when  the  Fringet  of  the 

Shadows  of  the  Kn'r^r-.  fell  pfifciJimUrly  on  a 
Paper  at  a  great  diibnce  from  tllc  Kniveat  they 
wen  in  the  ftm  of  Hfinhh*u 

1 1.  When  he  placed  a  Pnfm  at  the  Hole(midc 
with  afmall  Pin)  to  refraft  the  Light,  he  found 
tVi.ir  rh?  Shadows  of  all  Bodiet  hdd  in  the  co< 
lout  d  Light  between  the  Prifm  and  theWtU 
were  bordci^cl  ^srM  Ffin[>ri  df  thi-  Colourofthit 
Light  only  in  which  they  were  held  :  And  alio, 
diat  the  rringes  in  the  Krd  Light  were  /<»r?«^, 
and  thofc  in  the  Ho/ff,  ItaJ}.  Wherefore,  the  Rays, 
which  nude  thcfc  Fringes  in  the  Liaht,  pat'd 
by  the  Hair  at  a  preattr  dijlaner,  than  thofe 
which  made  the  like  Fringes  in  the  Violet  :  And 
confcquently  theHair,  incaufing  thefeFrinfrs,<»flf» 
i^on  the  Kfd  Li^^hr^  or  leaU  refrangible  Rr>v  , 
•t  a  greater  ditUoce  ^  and  on  th(  ^'•^'i  ormotk 
refinngihle  Rayi,  at  a  tefs  dMbnee}  and  ly  thtje 
jl  (^ifpofen  the  R^^^  LiijVir  into  larger,  and 
thc^  l^i^^*'  into  fmallcr,  and  the  Lights  of  m- 
trrmediate  Colours  into  Fringes  of  intermediate 
Bigneffes,  vithtta  changm^  the  Co!»w  of  any  fort 
of  Light.  When  therefore  the  Hair,  in  the  firft 
and  (econd  Obferration,  being  held  in  thecom> 
mon  white  Light  of  the  Sun,  cafta  Shadow  bor- 
dcr*d  with  three  Frra^of  eoloor^d  Light ;  thofe 

T^'t  15  p'lin)  did  not  arife  from  any  «cu- 
MtubfietUuMi  imprefs*d  on  the  Rays  of  Light  by 
the  Hair,  but  only  from  the  yarioos  iMjfleSiMs, 
wherfby  the  fereral  forts  of  Rayj  wi-re  fepirated 
from  one  another;  which  before  Separation,  by 
the  Mixture  of  their  Colours,  compoied  the  IVhn 
Btam  of  the  Sun's  Light  i  but,  whencfer  fepa^ 
rated,  compofe  Lighft  of  the  (everal  Cotoari 
which  they  arc  originallv  irfpr  fcd  ,to  exhibit. 
And  tbii  mightily  confirms  his  Oodrine  and 
Theory  «f  CtHonii,  aa  indeed  d1  kinds  of  Expe- 
rineiittandCMtftleffatioiiado.  SeeCMInM. 

Thcfe  fnnderfhl  Properties  of  thcr»f/^S/««  o/ 
thtRaytefLiffjt  afe  cattkdbya  Bodyaifting  at  a 
dilHnce  on  the  Rays ;  and  yet  this  Adion  of  /»• 
fiSim  is  the  ftronger,  the'  Icfs  fach  diilancc  i*. : 
So  that  perhaps  the  Attra£lion  which  caufes  it 
<I<m*t  exert  its  Sphere  of  Aftivirv  beyond  foch  a 
diftince.  The  Rays  of  Light  alio  thernfclvcj,  as 
they  differ  in  Refrangibility,  aredivcrfly  t»fi;StJ, 
and'  feparated  into  thofe  three  Fringet  of  Colours 
mention'd  by  Sir  If.  Nevton  in  his  excellent  0/>. 
tiekf,  LA.  5.  and  before  cbfcrved  by  CrimalJm 
to  arife  from  any  fmalt  Bodies,  fuch  as  Hairs^ 
Wiret,  &c.  plKed  in  the«Snn's  Rays,  let  into 
•  well  daixned  Room,  by  a  very  fmall  Hote^ 


made  only  by  the  Point  of  a  Jifeedic  in  a  llate 
of  Metal.  And  thcfe  i-i^M^irijf,  or  colour'd  Fringe*, 
fcem  to  be  made  by  a  kind  of  undulatory  MoctotI 
or  InSeAlMi  of  the  Rays,  as  they  come  r^ar  Th* 
Estremitm  of  Bodies,  the  three  different  Co* 
lovra  of  the  Flrii^ea  arifing  from  three  fuch  dif-  ^ 
feient  laficditM.  * 

INGENUITA8  R^*,  wia  <oraierlyde4  to 

fignify  the  Freeholders,  or  Commqrtalty  of  the 
Kingdom,  which  were  called  /w^mm,  LAeri^  and 
Uf2ts  Hominti :  But  the  Word  was  not  reftrained 
only  to  PUbeioMS  t  fince  in  the  Rcigpi of  iifrn.  f« 
it  was  given  to  the  Qtief  Banns. 

INGENUOUS,  in  the  Civil  Law  Senfe,  ia 
one  that  waa  bom  of  a  Woman  that  waa  m«de 
Frte  any  time  after  hia  Conception,  and  before 
his  Birth. 

IN  Grofff,  is  a  Terra  in  Law  for  what  belonga 
to  the  Pt'JoH  of  any  Lord,  and  not  to  the  Mai- 
nor,  Lands,  ^c.  a^s  l^iiUmi»Gt^f  wnJdmt^ 

I'm  in  Gr-Jpy  8cc. 

INHOC,  the  fame  antiently  with  what  is  now 
in  the  North  called  an  Xwarit.  j  and  in  Oxfor  Jjbin^ 
a  HSnftiir,  or  JMAtg  j  being  an  Oat-part  oe 
Corner  of  fome  common  Field  plow'd  up  and 
fow'd  (ufuslly  with  Oats  or  Tares)  and  fome* 
timea  ^nced  off  with  a  dry  Foot  Hedge,  an^ 
within  that  Year  in  which  the  reft  of  the  F  l'.i! 
lies  fallow.  It  (cems  to  be  derived  from  <*, 
within,  and  fiokf,  a  Corner. 

INLAND,  ia  an  old  Word  found  in  Dtmmfiy 
and  other  old  Books,  and  fignified  that  Pare 
of  any  Land  or  Manor  which  lay  next  to  the 
Manfion-Houfe,  and  which  was  ttfed  by  the  Lord, 
himfelf  {  whence  it  was  called  Ttirm  OmtitiWl^ 
Dfmefms^  in  oppofition  to  VtlanA  or  Oiuhni^ 
which  was  in  Tenancy.  Thefe  IttlanJs  the  Fe«- 
difts  call  Term  OertM^  me  htira  Curum,  i.oMt 
LafiJfy  orfuch  as  were  appropmirdtothc  CoMC 
or  Houfc  of  the  Lord.  So 

INLANTAL,  Inland  or  Detncfne,  was  epp#- 
led  to  Dtlantal,  or  Oitt-tmtd^  or  iMd-Tiiuamd. 

INMATES,  are  fueh  Perfons  aa  are  adi^ttt>d 
fTor  their  Money)  to  1  ■■  1  ii  the  fame  Houfe  with, 
and  which  go  in  at  the  lame  Door,  Jotntly  with 
others  to  whom  the  Houfe  belongeth  $«lld  whidi 
are  not  able  alfo  to  maintain  thcmfelves.  Thefe 
are  inquirablc  in  a  Unn-Lttt.  Sec  Kitrhia^ 
Fol.  45- 

INNATE  IDEAS.  Taking  the  Word  U«itt 
the  largeft  and  nioft  estenfire  Senfe  (fee  TJeai  in 
Vol.  II  1  f  n  \vhit[":)ever  is  the  Objcfl  of  our 
Underilanding  when  we  think}  whether  it  be 
Pkantafm^  JVafw*,  SbHM^  8te,  or  whttevrr  it  ia, 
that  the  Mind  can  be  enpleirM  about  in  Think-' 
ing. 

The  crneUmt  Mr.  JLori^^  in  his  mod  ufefal 
Effiy  OM  Human  UnderJ{andi>i^,  hath  plainly  pno* 
ved  there  are  not  any  fuch  things  as  Immtt  Idm 
or  I'rim  f  Ui .  Tho'  fomc  Writers  will  needs  ha»e 
fuch  primary  Notions,  as  have  been  called  x»ircf 
<j^M/«r,  to  be  aa  tt  w«rr  ChciaAera  flampt  on  the 
Mind  of  Man,  which  the  Sool  receives  in  its  ve- 
ry firll  Bemg,  and  brings  into  the  World  with 
it.  ■ 

That  which  hath  led  Men  -nro  thi.";  Mul.ilce, 
fecms  to  have  been,  Firjf,  a  Notion  of  the  mighty 
Advantage  of  fuch  Innate  IJeai  for  the  due  Di* 
ndion  and  Rejgolatioo  of  the  Human  Mind  ) 
aid  theiefiire  *tii  tealbnaUe  to  fuppofi:  our  Gn- 

ciottt 
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cioas  Creator  Ihould  have  furnifhed  the  Naf^cnt 
Mintl  with  them :  And,  fccondly,  that' ther«  art 
many  Tntth*  to  which  wc  |>ay  fo  eairly'atid  Ipcc- 
dy  an  ACfent,  that  they  iccai  to  he  Iilnate,  and 
interwoven  as  it  vere  in  our  very  ^[acurel|  «nd 
flaoipt  and  iTnprefi*d  'or!guially  on  our  Minds. 

To  the  fornacT  'tis  caiy  to  anfwcr  j  That,  if 
the  fiimc  Advantages  will  accrue  to  the  Human 
Mttid,  from  having  a  Power  gireo  it  by  God, 
by  Study  and  Thought  cafily  to  gain  fuch  No- 
tion or  Principles  j  there  is  then  no  need  of  fup- 

Sofing  them  /»M«t«  :  And  if  thia  Power  can  and 
oth  exert  it  felf  early  and  etilly,  and  enables 
iu  to  afient  to  the  Trath  of  fuch  apfitt  Nttkm 
mnd  Printlflts,  as  foon  as  ever  the  Tcrois  expfef- 
ting  them  we  underilood,  'tis  much  more  eafy 
«M  mtortl  to  fuppofe  theFo«er  df  obtaining 
them  ;H'i.!f',  than  the  Propofitions  atid  Notions 
themfelves.  Our  Author  might  have  thought  it 
eaotnh  to  Refute  this  Dodrine  }  by  flkeiring  (as 
he  aomirably  and  clearly  doth)  how  we  may  at- 
tain to  all  the  Knowledge  we  have,  barely  by  the 
ufc  of  our  natural  Faculties,  and  without  the 
help  of  CD}  onMt  imipreffioDs:  For  it  feems  as 
tmrea(bfnCileit>«ttribitte  IVMtfcr  to  beoiinng  to 
the  Impreflions  of  Nature  and  Innate  Charaacrs, 
which  we  find  we  can  gain  by  the  Exercifc  of 
kmr  Faculties  i  as  to  fupcoTe  tnole  Ctimn  to  be 
itindte  in  our  Eyes ;  whtcn  on  opening  our  Cye- 
Kds  will  be  painted  there  ftom  external  Objefls, 
by  the  Operatidn  and  A^on  of  Light. 

But  becaufe  fcime  pfejudicate  Notions  have 
lone  prevail'd  ptr  nntra,  and  which  ond  can 
luraly  oppofe  without  Cenfure  }  he  gives  us  the 
Bafims  at  large,  that  made  him  do«bt  of  die 
lVndi«F  diitVefeei'fed  Opinion  j  whkh  are  in 
Aort  fuch  as  thcfe. 

That  Jhould  they  argue  that  there  arc  certain 
VHtieiplrs  both  fftatlaxhn  and  ^AffSraf  ^  which 
aieumverfally  aprerd  on  by  all  Mankind  :  This 
doA  not  prove  them  imm^iic,  were  it  true  in  Fatl, 
IF  •nother  way  can  be  afHgn'd  lio«r  Men  may 
come  to  filch  all  fttiiTeifiii  AgiccaieDt  in  the 
things  they  coofetjT  to. 

But  indeed  there  are  none  fuch,  to  which  all 
Mankind  give  an  univerfal  Coofent.  if  you  take 
the  AmiMrw  Printipltt  into  view  y  loch  as, 

JVhjtfotVir  tf,  «  ;  *Tis  im^lfhle  any  thin^  jSould  he 
and  not  bt  at  the  fame  timt.  Sic.  Though  thefe 
have  k  ftttled  Reputation  as  Muximt,  and  defer- 
vedly  J  yet  are  they  fo  fiir  from  having  an  uni- 
verfal A  Hi  nt  fro.n  Mankind,  that  a  great  Part 
of  it  doth  not  fo  much  as^Mowtbem:  As  allC^t^ 
Jtrtm  and  Idiots,  and  indeed  every  on^  that  is  not 
nfed  to  intemaf  Rrfl^xiofi,  and  thftrdBeJ  Rtafo- 
tiiHg!,  But  ihtff  hivc  Souls  ;  anj  thrfc  Souls 
have  thefe  ImprciTions,  it  fcems,  iUmpt  upon 
them ;  only  the  Stamp  cannot  be  fern  j  the  W 
preflion  is  thrr,  but  'tis  inviJUU  ^  the  Notion  is 
there,  but  they  don't  know  it  }  the  Prel>offtion  is 
there,  but  the  Mind,  is  i^MUWit  of  its  Truth  ! 
*Tis  plain  thereHTrc,  'mtlyt  fto  noburpnft Where- 
fore, he  that  hath  a  rit^ht  Notion  of  the  Wifdom 
of  GOD,  will  conclude  it  is  not  there  at  alt. 

Ifitbefaid,  tbtft  hmaft  Prineifltt  .lie  dormani  I 
mii  In^fS^  rfiwr*,  ttf/  th  Stml  emms  n  thi  uft  c/ 
RfaCr^n  ;  'ris  plain  they  were  there  Oefore  to  no 
patpofe :  And  if  it  be  fully  made  appear,  that  the 
Exeidfe  of  wt  Reafdnin^  Faculty  will  bdp'  uato 
them  another  way ;  'tis  highly  probable&ey  are 
mtvir  Qt  im^ffid^  and  ivnatt^  at  all*  ' 
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And  if  our  reafooing  Faculties,  ai^cntiiig  to  the 
Truth  of  thefe  Principles,  as  foon  as  we  under- 
(l^nd  the  Words  they  arc  exprcfs'd  in,  be  an  Ar- 
gument that  they  arc  innate  j  it  will  prove  too 
much  .  For  if  «iU.^Qfil|ldc  aU  ^JyrPnr/sjjSMMt  t4 
hi  fo  too  J  whicb  in  content  to  As  loon  as  in  vA- 
derlland  the  Terms  :  Such  as  rt:o  and  t-d-o  milff 
ftmr^  &i.c.  A  SjKaTe  is  »ot  a  Qrclt  1.  Rediufs  hiitt 
Smtitutfi,  8ic.  and  ten  thou&nd  fuch  odicrsi  to, 
whofc  Truth  the  Mind,  at  firll  propnfing,  aflents* 

fieiades,  no  Proportion  cati  be  tnnatt^  unlels 
tlu'ir  't'enna  we  innatt  j  or  tho(e  Ideas  whidi 
thofe  Terms  exprefs-  And  as  no  one  evei*  faid 
that  Words  and  Terms  are  innate^  fo  in  the  whole 
Courfc  of  his  Book  Mr.  Lori^  /hews,  how  and 
after,  what  m^acr  both  Simple,  Compo^adedg 
and  ASftmft  Ideas  conne  into  the  Mmdft  And  he 

fbews,  that  the  Notion  of  Principles  bc'no;  ('.■'!. if*", 
came  probably  from  hence  :  That  there  being  a- 
bundance  of  plain  arid  obvious  Truths,  to  iVhicli 
the  Mind  pays  a  ready  AlTcnt  as  foon  as  the  Terms 
that  cxprcis  them  arc  underftood,  it  was  a  much 
eafier  and  Ihorter  way  for  Men  to  fuppofe  thetn 
innatt  there,  than  to  trouble  themfelves  about 
the  Way  and  MatfKf  ^^eir  coming  ituo  the' 
Mindfroni  withdOi^.  by^^hfeInt^pl^'>l^d  £ig>e-, 
ricnce. .  .  *>  %  , 

i    INOtolNAtE /VsSvrtinr^  is  ^M^'fteOt. 
der  of  the  Terms  are  difturbcd. 

INSCRIBED  Bodies  :  On  GMwrcr's  SiHor^  are 
fbmetimes  placed  ^wo  Lines  anfwering  one  an- 
other, and  called  the  Ljnet  of  Infcrihed  Sadies,  and 
arc  ea^ly  known  there  by  the  Letters  D,  1^  C, 
0,  f,  tlrnich  fignify  the  Dodecahedron,  ^beitl 
InSMroH^  Cubt,  OaMuetrom  wad  TetrabeiUvH 
The  Ufit  of  thefe  Lines  may  be  thefe* 

I.  The  Radius  of  «  ^here  beaig  livm, \t9 
tht  Subs  if  ibt'  JFhft  Regdir  Bti^  'u^tHM  • 
so*; 

a.  the  SUe  of  MV  ^  At  Five  Reffi/ar  BoJia 
vvm ,   to  Jhd  tht  R^JiHi  tf  at  Qrem^ 

fcribing  Sfhere. 

if  the  Sphere  be  firft  given,  apply  its  Radjiia 
over  in  tHe  Points  S^S^  on  CKh  Leg  of  the  SeAor: 

If  any  of  the  other  Bodies  befiilt  given,  apply' 
its  Side  over  between  its  proper  Letters  }  fo  the 
Parallel  taken  between  the  Points  of  the  othef 
Bodies,  fiiall  be  the  Sides  of  thofc  Bodies,  and 
may  be  infcrihed  in  the  Sphere,  whofe  Radius  is 
the  Diftance  between  «f  and  (SI  , 

INSCRIBED  HyperlnJa^  is  fuchvan  one  as  Vici 
entirely  within  the  Angle  of  its  Affymptotes  j  a/ 
the  Conical  Hyperbola  doth. 

INStCnVQROUS  yinimalsj  are  fuch  as  feed 
on  f nfeAs  t  See  tirJt. 

INSECTS,  a  kind  of  living  Creatures  fo  cat-" 
led  by  Arifttttle  and  Pliny-y  becaufe  of  their  ha* 
ving  certain /»fi/J<r<f,  Cuttings  or  fndcntings,  in,  ' 
ana  about  their  Bodies.   The  Oretkj  called  then^ 
^/]ofjut.    The  ludicious^Mr.  Ra^  ia  his  Mtbodtii. 
infcBormt  «W  diftingiifhca  the  iievcnl  Kinds  of 

InfeSt.  . 

InftHs  afe  (i.)  either  'A^«I*)LtofS*?«f  or  L:h  a: 
do  KM  change  their  i  Or,  (a.)  Unf^^fi- 
(tMt*i  fiieh  aa  dVcnUf  change  liheir  Form.  , 


Digitized  by  Google 


I  N  S 


Thofe  that  do  not  change  their  Form  are 
cither  ( I  •)  "Ax*/*  without  Feet,  ot  Cz.)  Pf data 
mth  Feet }  and  of  chefe  theie  «m  unnc  Kind* 
dMtaflrtbeifSfciDf.  .  .  ; 

I,^,Bt  WithoQt  Feet  tfc  cUier  Tkn^trud,  or 
Im/SS' ,  or -^Mtfci  ■'. 

■  Terrt(lrial  ItftBt  are  either  fuch  as  arc  pro<^u 
ced  on  thei«»J,  or  in  the  £  '«f7  •  and  not  in  the 
Wattr  i  as  the  LmtfkiTtrrfjirfi  •  which  arc  ei- 
ther of  the  la^Si'^frrtf  and  are  called  Dev.-.l^'orMi  i 
■rof  A  fmaUer  fin  :  And  of  thcfe  there  are  Aea 
m  Gfinti'  Viifi  Yellow  Taitt  i  Wbieh  Uft  tfc 
commonly  called  Oih-TaHi. 

Or  Tuch  as  are  found  in  the  Bowels  of  Aamnh  . 
And  oP  Aefe  fome  arc  found  in  the  htrfUnts  of 
M(*n  ;  1^  (r  )  rhr  Lumhrici  Tmtd  }  (a J  l.io«- 
Irftt/,  wnich  arc  called  alfo  Tanit.  (3.)  Ot- 
Ao-tetm,  which  fonne  will  have  to  be  only  the 
FrtmehCf  of  the  Xfui* .-  (Sec  Nuh.  jindri  M.  D, 
tk  y«rHs  t^mUmm  S^itmt)  (4.)  The  yffcarida, 
which  arc  chiefly  found  in  the  RfHwri. 

Thofe  Worms  that  arc  found  in  the  Inteftines 
«f  Beaftaf  irtv  of  two  forts,  tKe  Oi/o«^<  and  Petfu- 
ciJt,  of  the  thickne(i  of  a  HorfeHiir  i  and 
therefore  called  f^trmicuU  S-tifmrui :  And  the 
Brtve$  and  Od^^om,  which  often  are  found  in 
'  Horfcs,  and  are  called  the  Bcttt. 

To  this  GeMui  of  Ttrreftrial  InfcBs  many  Na- 
tural HilWiana  tdlat  9^1,  WBCther  intbi>r 
without  Shells. 

♦ 

Wi^fir  Trf-nt  withoatFce^  nofc  chngi^gFonn, 

tre  either  , of  the 

G,-fat(r  f«rt ,  which  hare  a  peculiar  way  of 
moving ,  by  firft  fixiog  their  Head  to  the 
Ground,'  and  then  drawing  up  their  Tail  to- 
wafd*  it,  6^.  Of  thefe  fomc  are  T<r<r<;,  round 
and  fmooth  $  of  which  ire  three  forts  ^  A»  the 
Miluhu-J  HtritJiHts^  or  L(.^(hcs  ■  the  ttmmon  B'^ck: 
Hfrfe-.LsaibiS  f  and  the  yifi  cvfenr^d  Sttt-Leatbes  : 
Bat  there  icaltb  a  fort  of  this  kind  that  is  ftHol- 
Itrtadfiattif^  which  ]%  found  fticking  to  Stones 
in  the  BocMffis  ot  lutie  Brooks. 

firt^  which  brre  a  different  way  of 
cT3v.'1ing  or  movine  from  the  fbtner.  Tnefc 
alio  are  either  Rotui^ or  Ffttt :  Of  the  RmtJ  fort 
there  is  one  that  is  B'«<k,  with  two  fmaU  Horns 
'on  ita  Head  j  and  it  found  fiicking  to  wet  Stones 
in  the  watery  Tops  of  Hill*  i  And  another,  which 
is  RtJ^  of  about  a  Finorr^N  1fn;:^rh,  with  a  For- 
ceps at  the  Tail,  found  at  the  bottom  of  Fifh- 
Ponds  and  (lagnant  Waters. 

The  F'.i^  fort  are  very  froall  and  thin,  and  are 
called  f/a^'J  7  being  fonaetimes  found  in  Waters, 
and  fomctimes  in  the  Bnodtn  of  the  ftm^ 
|U/«m<  in  Sheep. 

itftCtS  Hot  c^.\H7:ni    I'tyrm^     and  baviflg  Fttt,  atC 

either  ( I. A  with  fix  Feet  j  (i^  O'*'^*'''* 
whh  e^ht  Feet  j  (3O  «>*b  foarteen  Feet }  ( 4.) 
Ptfjfftda^  witit  OMity  Feet* 

ThoTe  chat  have  hot  &e  Faet  are  «ther,' 

t^TttrtJirial  j  and  thefe  of  *  Larger  kfHJ  j  As 
(i.)  The  Yell  owifhfo/*f' found  in  rotten  decay  inc 
Oaks ;  (t.)  The  Black  one  rnithe  Gfoand,  called 
by  Mmi^,  yemimmt ;  (^.)  The  Bhdk  one  li- 


ving under  Ground,  with  a  Forcetuat  the  Ta|(l  $ 
(4. J  A  White  fort,  with  fquare  bUck  Spou  on 
iia  Back  }  (i  )  The  ImSm,  Ifieiiageal,  of 
»  wbitilh  CuiMir. 

SataUer  fort :  Some  of  which  are  foand  a^bout 
the  Bodies  of  Anm.iU  ;  j  the  CJ>mx^  or 

Wilf.Louft ,  of  a  itinking  Smell}  (a.)  Rtanm, 
ch  -Tick  }  (5 J  PtMculm^  the  Commpn  Loufe  j 
(\.)  PtdifHlmJarm  feu  In^uhialis^  the  Crib  touQ:  j 
(5 ,)  /Vflf  the  Ftia  •  of  all  which  there  arc  varit 
ous  kinds. 

Others  are  not  troublcfome  to  AaimaUi  t4 
(i.)  One  that  in  Bignets  and  Figure fe&mbtes  4 

Loufe,  but  is  very  nimble  and  fwifr,  and  'n 
found  in  Books  and  rotten  Wood  ;  (a.)  Another 
there  is  with  a  very  long  Body,  and  a  forcjpita* 
ted  Tail  J  (3.)  The  BUk  htffct,  found  nfr-,^  i„ 
the  Flowers  of  the  Chelldfttt'mm ;  ('4  }  A  ^uhtcrra* 
neous  fort,  a  little  whitifli  ^  (5.)  One tbajtjkipi 
like  a  Gralbopper,  bat  i«  muf  h  left. .       ■  . 

Ajttmkk,.     As  (i.)  the  PedkuUi  Mtrjam 
GranaH,  whkh  adheres  to  Fifties i/a J  The 
fa  Ftnviatilii,  with  a  FyramidiLTuu,*  ao4  iww 
Hairt,.  or  Briftlea  at  the  £nd. 

Zi^f  Mt  cbmfft^  Fanm^  ani  having  tigbi  Fett^ 
are  either  vlth  « ttat^  tt  the  Snrfion  5  or  vuhou, 
as  the  S}>'Jir  ;  of  which  fome  fpin  no  Web,  have 
but  two  Eycst  and  very  long  Leg^  ii  the 
0^»/w,  or  the  ShephenL 

Some  do  fpin  a  Web ;  and  of  thefe  they  count 
three  forts:  (i.}  The  ylraiua  Cotceftrmfti  AUw 
mint  tumiJi^  jtAnmmJiu  £f  iImq  {-_.)  The  ^iJtr 
with  the  Thorax,  ot  middle  Part  of  its  Body, 
as  big  as  the  AkiomeH  j  (3,)  The  SfUer  with  the 
tons  j^domtm^  Ibwul  among  Eeeda,  Rnibe^ 
Grau>  B^r. 

a.  The  Ktm  Octt^s,  which  are  fomc  more 
flat  and  comprefs'd  ;  as  t\\-^  rambling  Ticks  that 
run  o'er  the  Bodies  of  Apimals,  but  don't  hdok  i 
and  fome  more  round  aiid  thidt,  vhklk  do.ad* 
here  to  the  Skin. 

3.  The  iiyionti  or  Mites.  .  , 

UficU  not  chamgin^  Form,  and  <s:l,h  fnrtien  Fett, 
and  therefore  by  Mr.  Ray  called  T«7«-«p(«-K«i^t- 
miftAa^  are  the  Of  wUch  tjiere  ace 

three  forts :  As, 

I.  The  Sta-jlfillm  •  the  l«mgcft  and  largeft  of 
all  J  living  amongft  the  Rocks. 

a.  ^fUm  LiviJm  j  which  rolls  itfclf  up  into  • 
Ball.  TbeGooinottVood'Lice,  SowaorCheft 
Suggs- , 

3.  AftllMs  Afininm,  with  a  forked  Tail,  not 
rolling  itfelf  up.  To  this  Species  may  be  added 
the  yffellm  Idarinm  Ftgune  brtviorM,  tx>lling  itfclf 
up ;  (t.)  jlf/Hui  A/fuarum  Juldum,  with  long 
Legs,  and  two  Rrll\les  on  its  Tail;  (5.}  I'lJex 
Afuaiauf  both  in  Frcfh  and  Salt  Water  j  (4.) 
FuliaJm  Aprntkm^  which  frftcns  upon  Fl(b. 

UfKts  not  ehattffiit  Form,  vitb  tvimty-four  Fttt, 
Thefe  have  the  eight  Fore- Feet  lefler,.  and  the 
fixteen  Hinder  one^  lar^rr  There  are  two  kind* 
of  thctn  obferv'd,  bn:h  with  long  Bodies,  one 
larger,  and  of  an  obfcure  Colour,  annong  the 
Rocks  br  the  Sea-fidcs  i  the  other  of  a  Silrer 
Oatoar*  Mnnd  in  Rbofea.  • 

•^hete 
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There  is  a  Kind  with  thirty  Feet,  of  an  ob- 
long Shape,  Chefnut  Colour,  and  full  flanifh 
JBody,  ulually  lying  under  Logs  and  Truilkft  of 
Treti.    *Tis  very  agile  and  fwift. 

Lifeas  Mot  cbttt^ii^  frm^  vith  many  Feet  (cal- 
led J 9 An.)  are  fometm'iMul  ^  and  either 
nuKcTtJb  r:  Foefy,  with  all  their  Legs  riiing  out  of 
the  middle  of  the  Beiiy  (nearly)  u  the  Jh/m  j  or 
move  flat  and  camprefs'd,  with  rheir  Legtnotrt- 
fineasbe&refroma  Point  iti  the  middle  of  their 
Body*  but  growing  aloiijg  on  the  Sid^s  j  as  (he 
&^afrmJra.  And  Tome  ofthla  Rind  are 

Aquatkk,  j  of  which  Mr.  K<ty  makes  thfce  Dif- 
ferences :  (i.)  the  i.'oniifi  li*5g*,  ufed  fot  Baits 
Jhieatchinp  Fifh,  with  58  Legs,  and  a  fmooth 
ronndifh  Body  ^  (1.)  i^*-'  &o!oj;inJra  \1ariHa, 
OirpoTt  ^Urio  j  (;.)  jHimaitnlum  Bicorfor,  or  ra- 
ther BicaiiJaHtm,  lyins;  in  tlw  CMu  of  ftoiiea 
under  the  Salt  Water. 
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Infttts  iihiih  (fa  really  undergo  a  Change  tf  thtir 
Rtm  are  called  Utlt^tgpiitw*  ^  of  which  Sieam- 
murdtm  hath  given  the  IxA  AccOwht ;  Tho*  he 
Jhtws  that  this  Word  is  improperly  ufcd,  fiiice 
there  is  by  lio  means  any  real  Transformation, 
but  Mly  an  Explication  of  the  Fart*  of  the  Ani- 
mal, latent  before  in  Miniature  ^as  it  were  in  the 
Ovum  or  Kymfha^  like  the  Plant  in  the  Seed)  and 
an  Encreal'e  of  all  the  Parts  by  proper  Degrees. 

The  Jirjl  ^tcits  of  Tranfmutation  or  Ch  mge 
(which  i,-J!Mttmtrdam  makes  the Jrcond)  is  Inlbn- 
taneous  •■,  there  being  no  If  ndble  Reft  or  Stof  be- 
tween the  Old  and  the  New  Form.  And  the  In- 
fers of  this  Order  don't  lofe  their  Motioti  at  the 
Time  that  they  fliifr  the  Pellickla ,    at  leaft 
sot  to  Arocaraoce.  And  Svammtrdam  dedbribes 
the  ffcowra  tOrder  of  Change  to  be,  when  Ae 
I'frrn:rii!us  (lea^  int;  thcforni!  r  S"-.ij  f  (  fthc  Kym- 
fba^  with  which  it  appeared  in  the  Kgg,  and  fub- 
fiwd  whhotttFood)  now  beginning  towed,  had) 
its  Metnbersor  ParttvifiBly  increafed,  and  ftrctch- 
ed  out,  and  takes  the  Form  of  a  new  h^M^ha, 
which  ia  not  without  Motion  j  and  frdm  uence 
Qecomes  a  Flying  hifen.    Of  thii-  fort  are," 

1.  The  LihcUx,  or  i'trlx,  which  are  produced 
flam  an  Injtct  of  fix  fVer,  {-Sui.  Mottfcty  p.  32s.) 
who  takes  it  for  the  Pulex  Marintu,  as  in  the  pre- 
ceding Page  he  calls  it  the£.or»/?<t  jijuatka.  Out 
of  the  Crullaceous  Skin,  or  Husk,  of  thti  Imfin, 
^LibtiU  breaks  by  a  Fiflfure,  which  begins  he- 
twebi  'ihe  £yts,  and  ia  continued  to  the  Robta 
of  the  Wingt,  and  ia  ihcve  joined  to  the  Latenl 
Fifiuret. 

a.  TheCfinfm  Siveftret,  whofe  ChanSeriflick 

Maries  (accord'ng  ro  Ji'h'IoinJrhy)  artfi.)  A  long 
Fritkojai,  not  Ipirjl,  but  liriit  j  (:.)  Their  up- 

C'r  Wings  to  the  middle  are  thick,  and  like 
eather  j  theiue  to  the  Knds  thin  and  membra- 
nous J  (3.)  There  is  the  Figure  of  iit.  j^ndreu's 
Croli  on  their  Buks. 

3.  The  Lott^Jl^i  which^'itfiA^^  tefen  to 
the  Infirta  A(i{\t^if^urd,. 
*4.  The  Gryllt  Ounfeftris. 
J.  The  Giylii  Domifiitit  or  Cricl^ts,  ' 
The  G^f»  TUf4,  Mofr  Crickft:    "  ■ 

7.  The  Gcadj,  or  Grafjop^er. 

8.  The  Btdtta.  according  to  Svarrmttrdam. 

9.  The  VpAt  jtpmtie/t,  ^ich  run  ve^ 
firiftty  on  the  Siii6ee  of  the  Vnier,-  ttti  hM» 
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Sring  in  their  Mouths  like  the  Ciilli£« or  T/ri^f . 

10.  The  Scorj^itis  Ajuatitu^,  WA  a  Sting  alfo 

in  its  Mouth. 

1 1 .  The  Mcfi^  Jquatic*  j  called  bj  jfydnv4Ui- 
dm,  ^fes  Ambhibije. 

12.  The  HtmertUi«i  or  ^(immm,  m'tuaitt^  of 

1 ; .  The  FmfikH,  ot  MhiUriti.    m  Mttf- 


The  Second  Spuics  of  Tranfinutation  ipckdes 
fuch  hift:Hi  M  undergo  a  double  Meumorphofiji, 
or  Ch.iuge  of  Shape. 

I*  Into  a  Cbrj^atir^  or  fhihethiiig  aoalogoiM  tb 
U.  ' 
i.  Into  a  Flying  rnfeH. 

Thefe  Kinds  of  InfeHs;  a  tfrhile  before  their 
Change,  lie  quite  fiill  without  Food  or  changing 
Fhce  i  and  in  tetftCt  of  their  Wings  are 

I.  K»^.i««-Ti|e^,  or  fTi^aiifrimui,  u  the  ScimAtu, 
B*aUs. 

z.  ^Arh-JTfn^  whofe  Wings  are  open  and  ex- 
panded: And  the  Wings  of  thcTe  are  either 
thuavuis,  a»  the  Ptl^lStmts^  fifr.  or  M^akomr^ 

as  the  --/pr/,  Mifrr,  Pfr,  and  thefe  are  either 
AiTTs-^cr,  with  two  Wings,  ot  TiTtturrta^t  with 

four  Wings. 

The  Scarah^I  may  be  divided  (i.)  In  rcfpcfl  of 
their  Horns,  into  the  NaJicormSf  Bucervta  and 
OrxtH  Fol/tMt,  or  TanrHs.  (a.)  In  refpe^  of  their 
y^tenn^e,  they  are  of  many  kinds  j  of  which 
the  moft  eminent  are  thofe  called  Captkomi. 
(5.)  With  regard  to  their  Motion^  as  the  Saltan 
trut$.  (4.)  With  regard  to  their  Coloilr,  aa 
Cgtithgrhia. 

To  the  Beetle  Kind  nuv  be  referred  the 

OdndtUy  or  Clow- Worm:  Ihe 

Stafhylinm,  called  fcf  JTdhi^biy  Sim*h^i-rn- 
pQ-  :  The 

PnfcaraLft4!^  or  C>y/-£rtf/<  }  ib  called  from  its 
eitiitringfrom  its  Jointtakindof  O^lion  itabe" 
ing  prcfled  or  fqucczed. 

The  j^uelytra^  with  farinaceous  or  mealy 
Wings,  arc  called  PafUionts ,  Butter  Jhts  j  and 
thefe  ate  eitherXMJtnr*/,  orNiiff«raM/jor  theP^- 

litnm. 

The  Specifi^k  DiftinAibn  of  the  DiurKnl  i«; 
that  they  always  fettle  with  tlieir  Wings  ere*Et, 
are  produced  from  an  anguloos  Akrilia^  and  have 
their  yhitemiY  Stiiddtd  (i  Uviit-f.)   Of  theje .there 
iare  ohgut  50  kinds  obferved  in  £n^Uiii. 

The  Nat^  Btttietfliea;  orthe  PWmw,  are ' 
vaftly  numerous  ;  and  c.innot  very  clearly  be 
methodized.   But  for  Mcn:ory  andDiftinv^bon'^ 
fake  they  may  be  divided  into, 

I.  The  GeM}ft>'i:/>ia-,  which  tome  from  thtf 
FrKf.t,  ('called  GtQimti  j,  jrom  the  luaoner  of  its 
W  1  ,  A  hich  is  ylnfatinu  by  curling  up  its  Back 
like  the  Handle  of  a  Cup,  cf-c.)  with  8  or  i  ^  Feet. 

4.  Such  as  come  from  £nu.r,  wuh  14  Feet, 
Of  this  Kind,  which  is  very  numerous,  there  hatli 
bf  cn  diflingailhed  the  PbMiOta  ¥*ftiata  j  whofit' 
Wings  are  in  Peuehu  or  Arf*t  of  difinem  Co^ 
lours.  -PhalicnA  Uneata^  whofe  Wings  are  mar- 
ked with  tranfverfe  Lines.  PbaUu*  Pimtmti 
Ahofe  Winn  aie  marifcM  wtdi  «iie  or  wore' 
Points.  And  thefe  excepted,  all  the  orher.^  are 
difHnguifhed  into  ^r^tfr  and  Ufftr,  and  of  a  mid- 
>  die  iiae  between  both.  One  of  the  larger  Rind» 
iTi:iy  he  diftinguifti'd  alfo  by  their  inner  \Vfne< 
running  out  beyond  t^e  upper,  when  they  fu  or 
Uu«  ftft  j 


Digitized  by  Google 


I  N  S 


reft  I  And  another  by  »he  Appearance  of  the  Fi- 
gure of  Eyei  upon  the  Wings :  And  a  third,  by 
their  long  TaiU  and  nirrow  flurp  Wing«  )  which 

Th^  ^nflytra,  inonfaranoai  Wings,  are 
Beis^  Flifft  Wajhs^  Bomlytii,  Oahrom  ,  .  And 
to  this  Kind  the  CW/x  Ta^crif  Svummtrtbm, 
p.  P5.  Hift.  Infects)  or  Gm»  it  rcftfi'^s  waUb 


A«d  hitbcr  nmft  bt  tefrrrVl  fucb  J^ater  Ufnts 
aa  are  corer'd  by  a  Tbtca  ;  according  to  the  Ob- 
fervatioiM  of  H^iUaugiiiy.    And  tbefe  nave  either 

I.  An  imMmxahlt  Thtca,  or  Cafe,  which  it 
fixed  to  the  Stones  j  and  thii  Cale  is  either  of  a 
found  Figure,  or  of  one  more  comprefled  and 
Alt. 

1.  A  mveallt  ffrtMt  TW«|  and  thefeare 

coQitnonly  called  Phr^gimt: 
And  this  Tbtca  is  either, 

1.  ^*it  i  and  that  either  ooiDpo(edi  Qf  Straws 
4nd  little  F'Jitug,  lying  paralld  one  |0  «Mlher  $ 
of  which  there  are  two  kinds  ;  a  Greater,  where 

ftjinfx  are  two  Inches  long  j  9nd  a  Lefler, 
vkicli  is  very  cpnamon,  and  we  called  Strav>- 
Jf^rwi:  Or  elfe  the  Ftjiuc^e  lie  tranfverfely,  and 
^e  Ihprter }  having  fometimes  pieces  of  Shells 

Stooes  intenjii>'d  with  them.  Others,  whofe 
Cafes  are  jhah  al^o,  hive  no  Fe(1it(tt  j  but  always 
f  ither  Siiod  or  GravtL  Aqd  of  thj^fe,  fome  have 
file  tUt^e  rmmJt  sod  aie  called  CidMt:  Others 
are  JUt  and  ctm^fftd. 

2.  OraokeJ  •r  Hvnnd }  which  run  tapering.  Of 
thefe  Mr.  Rov  reckons  four  kinds  $  a  greater  and 
leflier  fttwli  fwt  •  tp4  a  grMMv  md  lefitr  Afh- 
ccSour'd  one. 

Thcfc  all  prod«ce  FU|a  vidi  laiftWi^s, 
like  Buttet-flies. 

The  Third  Species  of  Tranfmittation  is  a  fim- 
pie  Change  from  a  l'trnn(uit*i  tq  »  ilying  3 
ImI  yet  vith  a  fienfible  dtmtt  R^or^^  be- 
tween one  Form  and  the  other. 

This  Change  iivitmmrdAm  thus  defcribes  : 
The  Vtmielt^  excluded  from  the  Egg,  gets 
*}  Nouriftuncnr,  by  little  5»nd  little,  from  with- 
«  oat }  and  under  that firfl  ^fc/w  or  Covering  hath 
**  itsMembers  increafcd  by  degrees ;  not  flipping 
**  it,  or  p«ttiag  it  off,  »<  other  rfmiirsi/i  do  when 
•«  they  change  into  ^fmfht^  but  •0un»iivg  the 
«*  Figure  of  a  l^pnfha,  in  )t ;  For  a  lime  'tis  quite 
**  tn^CMolaiflk  tiU  ue  fapetfluoits  Moifture  is  eva- 
*•  pinted,  aid  tlien  in  a  ihr  Ihys  recovers  its 
**  Motion  again  j  and  then  cafting  off  this  Skin, 
'*  which  is  aa  it  were  double,  it  becomes  a  Flie." 

Of  tlua  Kind  aie  our  bUJl  t;ie$  $  and  all  the 

.  Aa  to  the  GtntratioH  of  h*fttti.  Dr.  Ciw^t  Gar- 
iim,  in  PhiltJ.  Tranfact.  N**.  137.^009  the  Ob- 
fervatioi^  he  had  xnadc  about  the  true  Origin  of 
CaterpilUra,  concludes  very  weli^  (i.)  That  we 
ought  not  to  beliavt  ^t  any  hfetts  are  bred  of 
Cofiuption,  and  not  lOt  Qvf,  only  becaui^  we 
caimot  difcerii  the  partitukr  Manner  of  their 
Pionagatida  $  bcomfe  tjicre  3ix»  a«i4  \te 
iQMeMl  Difcoiicritt  0^  of  that  Kind  aoet- 
deMally,  where  the  Procefs  is  not  vlfiblc  to  the 
nahcd  Eye.  (a.)  The  FcoiaU  hficts  of  all  Kinds 
af  FKaaadl  Buiet-Ai«i  dn  fiu  dwk  Mar 
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thofe  Places  where  the  Erucas,  which  are  hatched 
out  of  them,  are  to  have  their  Food,  '(s  )  I  bere 
is  a  kind  of  Gluten,  by  which  the  Female  fattens 
her  Eggs  to  the  bearing  Butls  of  Trees,  ^c.  Co 
that  the  Rains  cannot  wafh  them  off.  (4.)  Thelc 
Kggs  will  not  be  hurt  by  the  grcateft  Fryft. 

Mr.  -tifdry^  in  his  Book  Dt  U  Gentrmtm  dt 
Vtrs  dtmt  h  Oirpt  Je  nkfmu* ,  Pmrit  9i».  1 700. 

tikes  rjQtice,  tliar  the  Ancicntj.  were  cnidaken  in 
denying  that  InjeBi  diil  breath,  on  the  Account 
of  their  wanting  Lungs  :  For  noodem  Obferva- 
tions  do  c(,nvincc  us,  that  Ivfi-h  have  a  greater 
Number  of  Luiig4  than  qthtr  Animals.  The  An- 
cients thought  allQ  that  As/sff^  l>ad  r.o  Bluod,  b^ 
caufe  many  of  them  had  no  red  Liquor  like  our 
Blood  :  But  'tis  not  the  Coiaur,  but  the  Vft 
of  the  Liq^uor  that  is  to  be  regarded.  They 
believed  alio  tb«tiiii/9&i  had  no  Htarrs  i  whereas 
our  Microfcopes  do  now  difcover,  that  whpn 
Inficts  haveio'tral  Lungs  they  have  .ilfo  ftveral 
Hcarta  j  and  tp  porticuUr  'ti«  found  that  Silk- 
Womw  have  a  continued  Chain  of  Hearts,  front 
the  Head  alnioft  to  the  very  Extremitj  of  the 
Tail.  And 't  is  this  K  umber  of  Hem*  and  Lunjn 
that  'oocafipn  thofe  hfieti  to  giTt^igm  of  Ufv 
a  long  while  after  they  arc  divided  into  fevcral 
Parts.  He  obftrvcs  aifo  that  'tis  wrong  to  call 
Jnficts  imptrftct  Jvimglt,  fince  thcv  want  n« 
Parts  either  ncccffary  or  convenient  for  their  nfi}^ 
and  to  render  them  comjileat  in  their  Kind. 

Mr.  P«itPdrt  a£Brms*ihut  the  Earth-Worms  and 
Roui>d-uird  Worms,  which  are  found  in  the  In- 
teftinesof  Men  and  Horfes,  tfc.  alio  Snails  and 
Hotfe-Leacbes ,  are  HermofhraJitn  ;  but  tbaa 
fuch  Worms  as  beconie  Flies,  and  Silk- Worms, 
are  not  fo,  being  of  mo  Stx^  but  are  Nefts  full  ot 
raal  Anina»ls,  which  w<  fee  in  time  come  out 
with  Wing*.  Jk  FJu^  RfO^  M 

&MMM  ^bmt4  tf9f» 

Wriieif  about  loleat. 

Hijloria  Gtntralis  Itijntorum^  Pars  Jh  idu.  By 
'J .  SiMnauTtlam.  Ultraject. 

Gotdartius  Je  Infteth  am  J^jftuStt* 
Dr.  I-j/Jrr.  i(SSj.  410. 

IW«//9iit«f  ir  JsMil^r. 

By  ir.  M  4rs. 
Jig. 

Mirr.  Lifitr  fl^srur  AtniMtmm  Jnfj&a  TWs 

Tractatui :  L'nKS  dt  Vratttis  j  Alttr  At  CocUei*,  mm 
Tfrr^hrtlmf  turn  iim-watiUyHS  y  Tertius  dt  Catbit^ 
MmvA,  lmi.  161%.  Ep{dm  Exerdtatu  jkuh 
itmlt*  dt  CubUU  6^  AwMftfar.  ,4nuC  1^9^ 
8vo. 

INSINUATION  y  a  ir,U,  in  the  Civil, 
L«aw,  j^ifies  the  £rfl  Frodu.i^ion  of  it.  or  the 
leaving  It  Ptmb  ^*0rm^,  in.  ittder  to  hit  FfPr 
bate.  ■    •     .  ' 

INSTALLMENT,  is  \  Settlement  or  (ure 
Placing  of  any  Pcrfon  in  proper  Place  j  See 
zoCsr.z. e.  a.  'Tis fonxetim^es  (^onfoundi^  in  the 
Law  fiiih  Abatevent :  The. Woi^  isehieflf  ufed 
for  the  Iiuluflion  nf  a  Dcau,  Prcbendarv,  or  o- 
tb<^  £ccl(eiiaftic4l  Dignitarj,  iot^tbc  foiTciJioiv, 
of  hif  <Sr«//»  'or  Proper  Searj  m  tha  Catlaedrd 
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Church  to  which  he  belong*.    'Tia  fomfdme* 

calkd  ItijUUatian. 

INSl  AU&UM,  is  ttftd  m  old  Deeds  for  a 
Stock  of  Cattle  }  and  was  commonly  taken  for 
the  whole  Stock  upon  a  Farm  j  as  Cattle,  Wag- 
gons, Ploughs,  ana  all  other  Implements  of  Hul  - 
tM»fliy.  Mo  InjUmmm  £cdtfit.wM  ufed  tor  the 
JEkoks,  Veflmnttt,  mi  UiinlSli  beloijging  to  a 

Church.     And  Irjiaur.tta  Terra  was  ]^^nA  ready 

iiock'd  with  all  thitigs  neceflliry  for  the  Ufe  of 
the  Fanner,    h^tmrm*  if  often  vXtA  ia  tkit 

S::-nfe  by  our  o!d  Hiftorians  and  M.S. 

lIvJSTlTOTlON.  is  the  A  a  of  the  Bi/hop, 
or  one  Commiffioned  to  M\  for  hini  j  whereby 
any  Clerk  is  invefli  d  wftb  che  SpiitcuaUtics  or* 
Reftory  or  V  icange. 

The  Clerk  kneels  down  befoie  tke  Bifliop 
while  he  prooounce*  the  Words  of  b^itKtum^ 
(JttpUm  te  Rtemm  Ectltjtt  de  A.  B.  no*  Cur*  A- 
mmaTKmy  £p  *ct^t  Ot,T«m  ttum  Of  mtam)  and 
the  Clerk  bold*  tbff  writiitn  lofinimeDt,  with  the 
Epifcopal  Seal  anttexed.  In  hi*  Kind  during  the 
Ceremony.  Put  the  ('Icrk  muft  !i.!vl  JnAuctiott 
after  this,  without  which  he  bath  no  Rigiu  ro  his 
T««f«r«/(r;if,  if  the  Benefice  lie  not  a  Don.ni  ve. 

Before  the  Clerk  is  InQituted,  he  t:iult  fublcribc 
the  -i^yirtulei  of  Rdt^toHf  in  the  Prcfence  of  the 
Ordinary  (or  his  Subilitute  t  )  And  the  Ordinary 
5$  nrt  bound  to  Offw  them,  but  -  Cllcrk  i«  to 
ofitt  to  Subfcribe  them  j  and  he  tnuit  Subicrilx 
them  without  Referve,  Exception  or  Qualifica- 
tion, or  elfe  his  Inftitution  ic  iffo  fact*  void  and 
null  ,  and  the  Church  is  ftill  vacant. 

At  the  f.»nie  time  the  Ordinary  require*  the 
Clerk  to  fublcribc  the  other  i  Articht  mention'd 
in  Can.  z6.  about  the  Kinfi's  Supremacy,  and 
the  Lawfulncl*  and  Ufe  of  the  Liturgy. 

The  Clerk  muft  alfo,  before  lii/^jniti««,fubrcribe 
to  that  Part  of  »e  Declanrion  eo^in'd  by  the 
A£I  cf  Unifermity,  1 4  Car.  2  r.  4.  Pit.  J  Vi'i'd  cm- 
firm  to  tht  Liturgy  «/ England  as  iyLaw  tjtahUfb'd. 

Before  InfiitHtion  he  owfl  alfo  take  the  Oiths 
mention'd  in  the  f.r^  Statxrc  of  W7i7;j»/ and  ^'  i  j, 
C.  8.  inftead  tS  thckirnitr  Onhs  of  Ailtgiante  and 
Suf/rtmaey,  leqiiircd  by  Stat,  i  Elh.  c.  i . 

And  rh(  n  he  tnuft  take  the  Oath  ajainft  Si- 
inoriy,  tujoin'd  by  Out..  40.  and  the  Oath  of  Ca- 
nonical Obedience.    All  this  before  InftituUM. 

And  he  is  to  have  Certificates  given  biai  of  his 
fubTcribfng  the  Declaratien,  comain'd  m  the  Ad 
of  Uniformity,  in  En^lifij,  in  a  diftinft  Inftrumenr, 
under  the  Hand  and  Seal  of  the  fiiihop  j  and  of 
his  other  Subfcriptions  and  Okths  in  L^ittii. 

Tht:  Cl<rk  oui^,Kt  to  Vi.v.x-,  h\  a1'  mcins,  Wit- 
aeftiM  of  hu  ia^mm^  his  taking  the  Uaths, 
ttakkiff  SuUcfiptioM,  »r.  aid  thetefBtc  be 
flaouW  defire  fooie  ptr^cnt  to  write  their  K-me-; 
on  the  iiack  of  his  tniiniCDervu  j  and  loakc  M*- 
rnvranJums  who  they  are,  and  where  they  live. 

The  Church,  by  btftimtim,  is  full,  againft  all 
FerfoM  but  the  King;  and  the  Cleric  by  it 
may  enter  upMS  the  Glebe,  and  take  dM-TitWs^ 
but  he  cannot  Lttt  nr  Gwr  then*}  wmSmht 
them,  if  they  are  refufed  to  be  paid. 

After  InJittKuon  the  Clerk  is  to  »«cer*e  a  writ- 
ten Mandate  imm  the  OdimtT'  io>  the  Arch- 
Deacon,  or  othA  proper  Pcrfon,  in  order  ttrhfS 
Induttion  ;  whith  ice. 

INSTRUMENTS.   Befides  the  fereral  ufe- 
fid  f^snncnrf,  both  Abtbeinarical  and  Mecha-  A 
nical*  which  are  dcforibcd  mdcr  dwir  proper  J 


Nsmrs  in  this  Volume  anc!  the  former  •  I  have 
at  the  End  oi  this  Volume  given  you  the  Figure* 
and  Descriptions  of  fome  others,  which  are  IH»C 
only  very  Curious  and  Accurate,  but  in  4  great 
meafiire  alfo  New  atid  Non  defcript. 

INSULATA  Column*,  in  Arcnitefture,  is  a 
Pillar  which  (land*  alooCi  like  an  Iflmd,  as  it 
were,  in  the  yaft  Ocean  of  the  Ait.  £velyns 
ParaJUl. 

INSULT,  is  a  Word  uled  in  the  Military  Art, 
for  attacking  any  Poft  with  lypen  Force,  withotii 
ufing  Trenches,  Saps,  or  .any  common  Ap- 
prtMches.  'Tis  ufual  to  Ivjuit  thus  the  Ceunttr- 
J'carf  of  any  Place,  that  they  may  not  give  the 
Enemy  time  to  fire  their  Mines,  which  they  have 
prep^ired. 

INSUPER,  is  -1  Word  ufed  by  the  Aud  I  tort 
of  the  Exthtqutr  :  Inth-.jr  Accounf:  iV.ty  Ay,  So 
much  remaiiu  Infu^tr  10  m^u  an  Accountant : 
Thar  is,  So  much  temaina  due  on  fiich  an  Ac« 
count. 

INTAGLIO'S,  are  Precious  Stones  engraved 
uith  Hiadi  of  Gri  st  Min,  or  Infcription*! 
fuch  as  are  ofccu  fet  in  Rings,  or  Seals. 
INTBR  Omtm     Ltftm^  was  an  ExpreOinn 

formerly  ufcd  for  TL/.'i,  f  r .  In  the  Kctth  this  is 
called  in  fonie  pl  icts  Day  Hf^kt's  Gate .-jnd  in 
others,  hft9:i%t  Nauk  attJ  BuzzarJ.  In  Herrftrdfltire 

'tis  called  corrupdy  the  Mnri^-iSlhidr,  i.  e.  Uk^ 

SbtJt. 

INTERDICT,  was  a  Ceofiire  formerly  in- 

fliAed  by  fii/hopsorOrdiharies  ia  Times  of  Po- 
pery J  forbiddir^  all  Sacraments  and  Divine  Of- 
fices (except  Baptifm  to  Children,  and  the  Sa- 
ctament  of  the  £acfaarift,  and  Evreain  Unfiion 
at  the  Point  of  Death)  to  bepetfomed  within 
any  Pan fV-,  IV  v.  n,  C  untiy,  of  Nation  j  and 
fomcti ni c t he y  ^ roh i  bi ted  them  within fncb Places 
to  be  prefent  at  Divine  Service  in  any  other 
Place.  This  Ccnfure  was  C(.tt>monly  irfl'iflei 
ou  a  Pretence  that  the  Pririlt^es  of  the  0>urcU 
had  been  violated  by  the  Lords,  Magillrates,  or 
Princes  of  soy  Place  or  Nation.  In  the  Reipn  cf 
our  King  ^thn  this  Kingdom  Jay  under  a  Fapi 
brttrdiit  for  above  fix  Xrara  tocetbM :  h  began 
J.  D.  I  zcS.    In  our  Common  Law  the  Word 

INTERDICTION  is  afed  alfo  in  the  fame 
Senfe  as  in  the  Canon  Law  ;  where  'tis  defi^'d 
to  be  Cenfitra  EtthJiajUta  fTohihent  aJminiflrat  'imtm 
£xUmtm  :  And  thus  *tTs  ufed  34  H.  8.  c.  ts. 

INTEREST.  Befides  the  Ways  of  Com- 
puting Inttrtft^  both  Sm^e  and  CunfmmJ,  which 
you  vRIt  ITnd  !n  Vol.  I.  1  fttll  here  give  yoo  an- 
(ftitcr  very  }'iin,  eafv  and  ready  Method,  of 
Computing  all  Simple  Inttrtji  and  Difcmnt  j  aS 
alfo  tbe  Way  to  find  the  Ammmt  or  prefent  Va> 
luc  Lf  anySom  of  Money  ;  or  of  any  Annuity^ 
or  other  Yearly  Payment,  Hfc.  for  any  Term,  not 
exceedhf  an  Ihmdrrd  Yrars :  And  thrs  from  ifte 
Accurate  aod  Llfcfal^  T.-rh?t^  of  Mr.  '3<iln  Smart:, 
of  the  Town  Clerk's  OtHce  m  Lanion.  And  in 
onfrrtothit,  the  folfowing  Table  of  Shillings 
Pence  and  Farthings,  redoc'd  to  tbeDctimlParfl 
of  a  Pound,  are  prcvioufly  neceffary. 


Siriccmos, 


I  N 


I  N  T 


Shillings,  Pence,  and  Farthings,  reduced  to  the 

.Decimal  Parts  oi:  a  P  o  u  n  d. 


Decimal 

Decimal 

Id 

1  u. 

1  dTiS  Or  n 

s. 

J 

CI. 

laru  of  a 

Pound. 

1  1  '  u  1 1 U  . 

•ooi  042 

— 

-7v 

j  -030208 

1 

.002083 



-7: 

•03125 

i 

.003  125 



- 1 

•OC.j  T  C'^ 

— 

-  8 

•033333 

-  1 

.005  2  Go 

0 

1  -  8 '. 

■» 

•^54375 

-1t 

.0062  5 

-  8:- 

.035417 

-  I> 

.c  07  -  92 

-8^ 

•036458 

-  2 

.oo»3  3  3 

-9 

•°375 

— 

-a; 

.009375 

.038542 

-  2-, 

.01 0417 

-9; 

.039583 

_  t 

'3 

.01145  8 

— 

-9\- 

.040625 

.0125 

1 0 

.041667 

.013542 

10- 

.042708 

"3; 

.014583 

— • 

1 0 ; 

.04375 

-3'! 

.01  5625 

10-: 

.044757^ 

-4 

.01 6667 

1 1 

.045833 

.046875 

-4r 

.01875 

II : 

.047917 

-4^ 

.01 9792 

O48P58 

-  5 

-5' 

.010833 
.021S75 

 1 

.05 

.051 042 

-5v 

.022917 

t 

'  I" 

•052083 

-  5 

.023958 

•053125 

-6 

.025 

- 1 

.054167 

.026042 

- 1 ; 

•055208 

-61 

.027003 

-i: 

•0562  5 

'6\ 

.028125 

-I. 

.057292 

•7 

.058333 

"  Exampks  of  tlis  Vfe  of  the  preceding  Tabic. 

Wiiat  Decimsl  Parr  of  a  Pound  is  -  a .  ? 

Look  10  the  .Table  for  7  d.  and  even  with  it 
you  will  find  .o»9if  7,  which  i«  the  Dectniil 
required. 

V^hat  Decimal  Partofa  Pound  is  17  f.  6/  ? 

You  will  find  the  Decimal  of  17  i.  cohe  .S  j, 
and  the  Decimal  of  <^  to  be  .oaj  $  whidi  «d- 
deil»  inaJcec  .87  j»  and  ufwen  the  Queflion. 

\Vh.it  is  the  Value  of  this  Decimal  />9375  in 
Shillings,  Pence  and  Farthing^,  ? 

Look  inthe  Table,  and  you  wiil  find  it  to  be 
%  t»  io  i.  1.  . 

« 

Korf,  If  you  cannot  find  im  the  TaWe  the  ex- 
aft  Decjnul  fought  for,  take  that  which  is 
nearelt  to  it,  and  you  C4n  never  eir  above 
kalfaFawthing. 


ble 


Dciimal 

1 

d. 

Parts  of  a 

— _ 

roitoo. 

'.CC9375 

-  1 

-  2 .'. 

'060417 

-  I 

•■ 

.06x458 

- 1 

-3 

.0625 

-  1 

-3t 

063542 

-  I 

-3: 

.064583 

-  I 

-3: 

.06562  5 

-  I 

-4 

.066667 

-  I 

-41 

.067708 

- 1 

.06875 

-  I 

-4; 

.o69'/92 

-5 

.070833 

-5" 

.071875 

-4 

-5: 

.072917 

-5 

-5: 

.073958 

-6 

-6 

•.075 

-1 

-6-' 

.07604; 

-8 

-61 

.077083 

-9 

-61 

.078125 

1 0 

-7 

079167 

1 1 

-7: 

.080208 

12 

.081  2  5 

13 

-7-; 

-8 

.082292 

14 

•083333 

15 

-8' 

.084375 

16 

-8- 

.08541-7 

17 

-8! 

.086458 

18 

-9 

.0875 

19 

.088542 

d. 

Decimal 

*  •!  ris  OT  a 

Pound. 

-9r 

.089582 

-94 

.090625 

10 

.091667 

IO_'. 

•09270S 

10; 

•09375 

10; 

.094792 

1 1 

.095833 

1 1_'. 

•096875 

I  \\ 

.097017 

I  r ', 

•09S958 
.1 

— 

•'S 

. — 

.2 

— 

— 

•3 

•35 

4 

•45 

•5 

•55 

.6 

•7 

•7) 

.8 

.85 

9 

'9% 

Knowing  thus^the  Ufc  of  theft  Deehnal  Ta- 

-  es,  all  the  Bufinefs  of  Stm^k  intn-.f}  will  v.^rr 
eafily  be  iinderllood  ^nd  diipatch'dasfoUoweth: 

Sin^k  haenfi. 

The  Yuuly  htnyft  of  any  Sum  of  Money  i* 
hid  by  only  multiplying  the  Prhu.^al  Sum  by 
the  f^'o^'-e^h  p»«  of  the  p-rrof  Interrtl :  fZ 
the  Pcoduain  Decinutsie  the  troeAnfwer. 

75-PniicipaL 
j06  » the  HaiKlKdtb  fort  of  tf/. 

4. 50  the  Fradnft  j  whicb  ia  4  10  00 


Digitized  by  Google 


) 


2.  JVhmt  M  the 

J     per  Cent. 


IN  T 

  ■      I  Mil   lull  l«. 


'  _«j7  87<  is  the  Decimal  for  157  /.  17  s.  6 J. 
*         .05  tbe  Hundrcdtb  part  of  5  Pound*. 


'  l^ili  'v^ic^  ■*       Decimal  uifwerinft  to 
^  to  f  A.  the  laiegett  o( 

Of  thitelivliulwfcci 


;    ftrCmt,  11 


J**"  i«  f»  xo  per  Geac 

htit.ftrQttt.  is  .000017 pi diatc. 

 .  |f-n>-erT:s>..060I09;8jK>4l 


:  When  thus  the  Intcrefli  for  one  Year  is  fband, 
-llivide  It  by  3$ j  j  tijfe  Qaotient  #UI  ^  the  I0- 

Thus  .01  being  the  Intereft  of  one  Pound  for 
one  Year  ^  if  you  Dividr  that  Decimal  by  jdj 
fcontinuing  the  Work  at  long     you  pleafc) 

will  hate  .0000273974^018,  G^r,   for  a 

which  will  be  the  l;ntereft  of  tne 
Day)  aii4Uflw/iif  Ojir. 

•000027,  foon^  M 
ibove  ;  if  you  multiply  it  continually  by  th;: 
friftiPfi^  th^f  Numker  ef  Dtys,  and  the  B»tt  of 
fifwi^t  Vc^me  of  itfelfj  an  Ihtereft  T«b]c  for 
»ny  Sm  of  Hawy,  fiif  !«gr  1km,  and  •!  mjt 

.        I  ♦  •  •  • 


^^^dcmj  w 


per  Ceiu. ! 


4ta9s9!|04aoo 

I     I    •      i  .1  ■ 

1 }O000O0OQ J  3OOQ 


ii 


j|odoo^booiy8ooo  Which  Decinnal  gives  the 
I    .    "      '  Anfwer  near  enough  for  any 

j  '  •  .*  Ufr|jio  be^  F00M4. 

By  the  fanne  Rule  .ci  Divided  by  jtfj,  will 

S've  in  rhe  Quotient  th^.  Iptereft  oiooe  Foand 
rjone  Day,  at  a  ^  CSnir.  md.jo$  tMvided  by 
3^ will  do  the  fame  it  ;  fttr  Qnt.  Aod  duu 
dtdc  NHmbcra  following  woe  (bund* 

...  • 


-y.  Z^~^ — :.0(X)i9i78o5»j 
p       .,  ,.cxi>oai9t78o8: 


And  when  thus  the  Jattr^  gj  mu  Pound  for 
•w  Day,  and  at  any  Ip*f,  iilttn  I  ;  Then  tl^c 
bttnrji  maltipUcd  H  a*  3>  4,  5,  f ,  7,  8,  and  1^, 
cV.  Ofvet  the  iMcieffiof  any  Sum  of  Money,  %t 
^(McIUte.  ^  '  =  .>.vi-  ; 
.    ,    J  r  -  V     J  v.:  V.  -  '- 

TWrnBuml^f  i  I.  fctCe^ 

IntercA  of  i  /.  for  aofjDm^'  is  oc  x)82ioi78  . 

.O0  524)f5T534  ! 
jxb5a87(f7iz  ■ 

i5753424<f  ; 
.006^5755424  : 

.oob7397itfos  I 

Aind  then  'tis  eafy  to  find,  thatitfae  Intereft  of 
iti  being,  as  befiire,  .360082,  jov.  Th«  of 

1  •' 
10  w^l  be  «oo8aa* 
»oo    i  «}8aijy 


1000  ■ 
10000 ' 


-.811918* 


19:' 


  —  8.119178 

toooooo  — —  8a.i9i7S|r 


i 


Becaufe  moving  the  Point  of  Sepmtion  ftUI 
one  Place  nearer  to  the  Left  Ibljd,  multipliM 
any  Decinaal  by  10,  160,  xooo,  6i-.  Iheilni 

unoer  Denmali. 

And  thus  the  folloviog  Tables  of  X)«vy  £*««. 


Tfce  Retlen  of  the  Stars  above,  let  to  foroc  of 
the  Numbers,  is  only  to  ftiew  thst  in  the  Con- 
trsaion  of  a  Decimal  Fraaian  to  fewer  plaopib 
IS  is  proper  to  add  ofieto  tfae|pftFMuecetMii*d. 
when  tbe  next  ViflMtiaii^  wlWtt  QuiKtBL 
eacceeded  5.  •  ' 


t 


t 
f 
t 

 I 
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I  N  T 


IKTBR^fi^T  ior  Oka  Dsy,        4,'^^'atelo0'<M]iil([i  Cent. 

per  Jlinnm. 


At  3  #  Ctm.  p«r  A»» 
ftrincipal.  i  I 


lOOOQOQO 
>000<00 

•OQOOOO 

7000000 
(foooooo 

5':-::i300 
4000000 


ntcrcl 


50000 
40000 
50000 
a  0000 
10000 


9000 
Sooo 
7000 
6000 
50QO 
4000 
3000 

2CO0 

laio 


900 

\)  rriiu 


500 
400 

500 
a  00 
100 


S21.9178 
759.72^0 

493.1507 
410.9589 

fift^7i 
U^'5753 


73.971^ 

<55-7  534 
57.5341 

49-3 '5« 
41.0959 

51.87^7 
i4-<^575 
1^.4384 
8.2192 

7.J97J 

5-7534 
4>^3U 
4.1095 

3.2877 
2.4653 
1.643S 
.8219 


'7397 

•6575 

•5755 

•4932 
.4110 

.a.466 

.1644 

,0822 


90 
So 

70 

40 

JO 

zo 
10 


9 

8 

6 

4 

I 
2 
I 


.0740 
.o(Jj8 
•Q575 

.041 1 

.03 

.0:4: 
.01*4 


.0074 
.0066 

.005  S 

«04i 

.05;3 
.0025 
.0016 
.oooS 

.0007 

.0007 
•0006 

•OOOJ 

•0003 
•0002 

••302 
«O0OI 


At  4  /.  ^  Cmt  per  Am- 

Atifl.fn  Cent,  per  An 

At  6  I.  per  C 

Principal. 

Intercft. 

10300030 

[Of  5.8904 

looooobd 

15*9.8650 

MtomoAo  1 

9000000 
8000000 

9oo>30i4 
87<5.7i25 

9000000 
S 000000 

ll52-'>70  / 

1095.8904 

9000000  I 
8000000  I 

7000000 

doooooo 

7<J7.I253 
'Jj?  5341 

7000000 

6000000 

958  9041 
821.9178 

7000000  I 

6000000 

c  jf  ^  HA  ft 

>47-y4>2 

6li±  q :  t  { 

5000000 

4000000 

3000000 

458.5562 

528.7(57 1 

40000C0 
5000000 

4pooooo 
'3ooo«rto 

: 000000 

2I9.I78I 

2000000 

275.9726 

2  000000 

lOOOOOO 

109.5890 

1 000000 

i;6.9863; 

1 000000 

900000 

800000 

99.0301 
87.6712 

900000 
800000 

109.5890 

yn.,10..  1 
800000 

700000 

(Sooooo 

76.7123 

65-7534 

700000 

iJooooo 

95.8904 
82.19(8 

700000 
60OOOQ 

J  \j  ^  -V  — 

460009 
300009 

I  ooo'>o 

4;.8356 

52.8767 
21.9178 
lo.o^Sa 

r 00000 
400000 
500000 

zooooo 
looooo 

68.4952 

54-5945 
4i.ojj9 

ia.6qS6 

500000 
400000 
300000 

■  /''  lAoooo 

lr»(i(:<;'  > 

90000 
SOQOO 
700QO 

tfooocf 

9,8630 
8.7^71 

y  •u  /  1  - 

6-5755 

<  7aobot 
tfoooo 

IS.5-')'> 

:-^o.95S9 
.  4.^8qo 
8.2192 

90000 
Slono*  ' 
i  .|IM»o 
tfttooo 

40000 

zoooo 
1  cooo 

4.3856 

3.i8t  7 
2  IO18 

40000 
50000 
2OOOO 
1 0000 

^.Sj.o2 

5-4795 
4.1096 

?  -■  '^t' 

50000 
401100 

5  0000 

tbAOO 

Sooo 

7O0O 

5ooo 

1. 95*65 

.8767 

•  /** ;  * 

<^  c  7  c 

9000 
8000 
7000 
^000 

1.2529 

i.o9J9 
.8119 

9»oo 
8000 
7000 
6000 

5  3D0 
4000 
50OO 

2odb 

.CJ.-IO 
.4.784 

.328S 

<ooo 
4000 
1000 
1000 

.*S40 

'  ~ '  J. 
.4110 

5000 
4000 
3000 

20<W 

1000 

tooo 

.  1  2 10 

1000 

90^ 
800 

.087 

900 

3oo 

.1255 
.1096 

900 
800 

TOO! 
'  Aha 

,p767 
•  "  -'.M58 

700 
600 

-"9^9 

700 

ioo 

7 

4CX) 

.045  s 

500 

400 

•06S  5 

054S 

500 
400 

^00 

.O?  20 

500 

,04.1 1 

300 

zoo 

.02  I  9 

200 

.02  7*1' 

100 

•OM  ^ 

1 00 

100 

90 
80 

.0099 
.0088 

9'> 

80 

.01:5 
.01  in 

90 
80 

70 

.0077 

70 

.0096 

70 

.0066 

60 

.00S2 

60 

JO. 

;  •  >9W  5 

50 

.0068 

5* 

40 

.0044 

40 

.0055 

40 

50 

.0055 

.01141 

?o 

10 

.00:  2 

20 

.002  ■ 

20 

10 

.UOl  I 

10 

.iv)i4 

10 

9 
8 

7 

.001G 
.0009 
.0008 

9 
8 

.001 : 
.001 1 
.00 1 0 

9 
8 

7 

.000  7 

6 

.CDOS 

6 

5 
4 

.0005 
.0004 

5 
4 

.0007 
.0005 

5 
4 

3 

.0005 

•> 

.0004 

3 

2 

.0002 

,0005 

2 

1 

.0001 

I 

.0001 

I 

■  Cent  per  An. 


interest. 


986.3014 
821.9178 

493.1501 
528.7671 


151. J06S 
115.0685 
9S.6301 
82.1918 

«1-75^4 
49.5151 

32.8767 

J  4- 794  5 
^•1507 

1  i.yo68 
9.8650 
8.2192 
6.5753 
4-9315 
5.2S77 
1.6438 


.'479 
.i3'5 
.It5« 
.o98< 

.0S22 
.06  5  8 
.049; 
.0529 
.0164 


.0148 
.oi  32 

.0099 
.0082 

.006  ft 
.0049 
.00  5  5 
.0016 


.001 5 
.0015 

.0012 
.0010 

.oooS 
.0007 

.oo<i5 
.0005 
*Q002 


T  N  T  E  R  P  S  T 
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F  N 

T 

INT 

f 

INTEREST  for  One  Day,  at  7,  8»  sb  and i6  Pound  Ur  Om. 

t 

At  -J  l.fer  Cent,  per  An. 

At  "6  I.  per  Out  per  An- 

At  9  I.  per  Cent,  pe)  An  1 

Anol.  per  Cent,  per  An. 

Fnncipil . 

Principal. 

Intrrcd. 

I'rincioat. 

rrincipal. 

Interdk. 

lOOOOOOO 

9i7.8o82 

lOOOOOOO 

3i9i«78oS 

lOOOOOCfO 

*4»'7«7i*4 

tvoonnoo 

*739»7»6'' 

^OOQ\J>-KJ 

•  y /-■"^  -  7 

1 1 1 9. 1 78 1 

9000000 

•"H*  )•  /  >  \4 

8000000 

8cKX>000 

1  7  5 ;. 4.141 

Sonooon 

:  971.6017 

8000000 

2191.780^ 

7000000 

7  00c  CiO  2 

1  5^4. 1466 

7000000 

1  7260274 

7000000 

1917.8082 

'  1  <Oa68AO  1 

6000000 

'479.4521 

^000000 

1643.8356 

56oiooo 

5060000 

toof-8004 

5000000 

i2;2.8767 

5000000 

I  369.8620^ 

4000000 

4000000 

87^.7123 

4000000 

936.;oi4 

4000000 

1095.8904 

^000000 

ft'    7~     '  j 

JOOOOOO 

tommoo 

759.7260 

3000000 

821.9178 

2000000 

J**?  y *  ■ "  1 

20ooo':>o 

4i8.:562 

2000000 

493.1 507 

2000000 

547.9452 

1000000 

1^1. 7808  1 

lOOOOOO 

119.1 

1 000000 

246.575; 

lOOOOOO 

27V9'26 

1  /  / 

y  WvVmf 

9 1 1 .0 1 78 

fOCMM 

800000 

I  f  1.4247 

800000 

1  7  t.iA''  « 
'  /  y*>*-  7 

800000 

800000 

219.1781 

f 

700000 

700000 

1  1-6027 

700000 

191.7808 

tfaooco 

ii;.otfS5 

tfooooo 

t2l.fo6S 

600000 

147-945- 

6000:'O 

i64.;8;6 

500900 

05.B904 

500000 

lOo.  ?8oo 

500000 

123*2^77 

500000 

i;6.g862 

400003 

7^.7111 

400000 

^^^6^  1 2 

400000 

9S*<t30i 

400000 

109.5890 

sooooo 

^00000 

6«.7  «;a 

300000 

73.9726 

JOOOOO 

S1.1918 

200000 

200000 

4«-8m6 
^  >  "  >  7 ' 

200000 

43'-3'5< 

200000 

54.704^ 

19^1781 

tooooo 

X  1.9 1 78 

lOMMW 

M^575 

lOOOOft 

1  f         -J  ^ 

19-7  260 

90000 

2  2. 1 9 1 8 

90000 

7  il  ^  <  1  c 
24.0)75 

80000 

800CO 

80000 

I  9.  7  2  60 

8onoo 

21.9178 

70000 

70000 

70000 

17.2605 

70«oo 

19.  I  7S  I 

tfoooo 

11,5068  r 

603O0 

12  1  <07 

60000 

14.7945 

6oOoo 

I6.4.7S4 

foooo 

9.  f  690 

JOOQO 

lo.of  80 

50000 

12.5288 

50000 

13.6986 

40000 

7.6712 

.  40000 

8.167  1 

40000 

9.8630 

40000 

io.o<Sq 

50000 

5*7  5^4 

30000 

6.?75t 

3«ooo 

■•59T5 

30000 

8.2101 

toooo 

'  i 

20000 

4-t8;ft 

20000 

20000 

^•4"9S 

1 0000 

I.9I78 

10000 

1.  ipiS 

10000 

24658 

JOOOO 

1.7t07 

1,73^0  1 

^000 

2.2 192 

^000 

8coo 

8000 

8000 

1.9716 

8000 

t.i9t8 

5000 

7000 

7000 

1.7260 

7000 

I.9178 

tfooo 

1 . 1  V  7  1 

6000 

'  •  >  '  ^  * 

6000 

'•479? 

6000 

1.64^8 

•osSq 

fooo 

1.2329 

5000 

l*«6&0  ' 

4000 

•8767 

40OO 

^3 

4000. 

'  tooo 

•57^ 

1000 

.(j  ^  7  S 

3000 

}ooo 

•  8219 

2000 

2000 

.4>^4 

2000 

•4932 

»ooo 

•5479 

.  .1918 

1000 

looe 

tooo 

.2740 

1 726 

•  1  fl72 

Oflil 
WW 

•1119 

000 

•*^70 

800 

•  '5H 

800 

Soo 

'  '1973 

too 

.2192 

700 

.i}4> 

700 

•  i-atf 

700 

.1918 

£00 

.1 1 51 

600 

• »  )  ■  7 

600 

•'479 

600 

.1644 

ioo 

•1096 

500 

•  '-53 

500 

.1170 

.400 

400 

•0877 

400 

w 

400 

.1096 

300 

,0575 

300 

•0658 

soo 

.0740 

300 

•08  21 

200 

.0584 

200 

.04^8 

soo 

zoo 

100 

.0192 

IOO 

.0ZI9 

100 

.0247* 

100 

.oz  74 

An 

.01  7  j 

j»o 

.0197 

«022^ 

90 

.0247 

«o 

•o«53 

80 

.0175 

80 

.0197 

80 

.0219 

70 

.0134 

70 

.0153 

70 

.0173 

70 

.0192 

60 

.011 5 

60 

.0132 

60 

.0148 

60 

.0164 

JO 

•0096 

50 

•Olio 

50 

.01 2| 

5* 

.0137 

<O077 

.008  S 

4ft 

.4099' 

.Olio 

30 

.0058 

wOo66 

$« 

••074 

.0082 

so. 

ftO 

.0044 

.  so 

.0055 

10, 

10 

.0022 

10 

.oo»5 

10 

.0027 

.0020 

9 

.001a 

.0O2  5 

i 

.0015 

i 

»■ 

•ooso 

^22 

7 

.0015 

7 

.  00  T  ~ 

7 

•0019 

»OOiJ 

.0013 

6 

6 

.OOl4 

5 

•OOlO 

5 

.001 1 

5 

.001  2 

5 

.0014 

4 

4 

.0009 

4 

fOOtO 

.  4 

.0011 

a 

•oeotf 

? 

«ooo7 

3 

.eoo? 

} 

•0008 

: 

2 

.0004 

-  1 

.OOOJ 

■» 

.0005 

.00^2' 

I 

.Q002 

1 

.0002 

.  1 

.0003 

X  X 

The 
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When  the  Intereft  of  any  Sum  of  Money  is 
required  for  any  Number  of  Days,  multiply  the 
Principal  Sum  by  the  Number  of  Day*  s  and  the 
Intereft  of  dttt  Rodaft  Ibr  «M  Ihy  Mfwen  the 
Queftion.  * 

For,  the  Intereft  of  one  Emmd  fiNronC  hnMRd 
Days  is  e^ual  to  the  Inmeft  cf  iMie  hnadied 
Founds  for  one  t>ay« 

Wh0t  if  the  Imttreji  of  165!.  J^4}8  JUftf  M 
tfL  per  Gent,  pet  Ann.  I 

i6il.  Multiply'd  by  438,  (the  Number  of 
Diyij  the  Frodua  will  be  11^070/.  the  Intereft 
•(  which  Sum  take  out  of  the  TMit  of  i  I. 
Cm,  that} 


Thelmereft  foroneDsif  of  lococo  is  1^-4394 

J 0000  is  i.i}4}R 
doco  is 

70  it  .oitf 


Frindpel  11^070  let.  t^.o8oo 
Aafwcff  19/.  i:t.)\JL 

And  thus,  by  thefe  Tables^  the  tnterefl  of  any 
Sum  of  Money,  for  any  Time,  and  at  any  Rate 
of  Intereft,  from  3/.  to  loL  ftr  C*nt.^  yi»m.  is 
fcedily  fowod. 

For  the  more  eiiy  findinj;  the  Numher  cf 
Days,  from  any  one  time  giveO}  to  any  other* 
the  foUowiiig  Tahle  is  made. 


72v  Mmkr  «f  Dajt  firm     Di^  man^m  Mmh,  m  tbt  /am  Uof  m  tmj  ttbtr  Mmtb, 


From 


r 


January 
Feb.  J I 
Mar. 
Apr. 

Ntay  120 
Tunc  1 5 1 
July  181 
Aug.  til 
Sep.  i4J 
Oa.  17  j 
Nov.}04 
Dec. ) 
Jjan. 


5J  Apr, 
90  May 


Febru. 
Mar.  1^ 

luneizo 
July  I 
\ug.  1 8 1 
Sep.  II 

oh.  14 

D«.  J05 
an.  ^ 


34  J 


March  April 
Apr.    51  May  30 
May  61  June  61 
"une  Jtjuly  9i 
uly  \xi  Aug.  Ill 

1 84 Oft.  I" 


} 


50  Aug. 

vpSt.  ii^jNov.ii^ 
Dec.  14 
Jan.  175 


J4Feb 


n7 

Mar. 


Nov.i4^ 
Dec.  175 

Jan.  joilFeb.  304 


Mar.  3 

Apr, 


May 
une    3 1 
uly  61 
Aug, 

Sept.  113 

ov.  I  S4 

in.  145 
Feb.  17 
Mar.  30. 


■i 


4J 


June 

July  30| 
Aug.  6 1 
9i|Sepc.  91 
Oft.  Ill 
Nov.  15  3 
Dec.  I « 3 
aii.  114 
Feb.  14  ? 
£|Mar.  17  J 


54  Apr. 
i^SlMaj 


4] 


July 

Aug. 
Sepc  6i 
oa.  9i 
N0V.113 
Dec.  153 
Jan.  i84lFcb 
Feb.  m 
Mar.  i43 
Apr.  174 


May  3 
une 


Auguft 
31  Sept.  3i|0^. 

oa.  (\ 

Nov.  91 
Dec.  Hi 
Jan.  1^5 


Septem. 

JO 

Nov.  (J 
Dec.  91 
Jin.  iji 
tcb.  153 
1 84  Mar.  181 
Mar.  1 1 1  -Apr.  1 1 1 
Apr.  i4  j  M  iy  14; 
May  »7}  June  17 


[une  335 
[uly  j<5 


4  Apr.  J04  May  304  June  $04  July  303  Ai 


July  3J4Aug.3  . 
Aug.  3<5|Sepc3<5 


oaob. 

Nov.  31 
Dec  £1 
Jan.  ji 

Feb.  II J 
Mar.  151 
Apr,  i8i 
May  111 
June  143 
"uly  173 

lUg, 

34)SeDi.3.. 
;|0d.  5«{ 


i] 


304  S' 
35  Oi 


Novem. 
Dec.  3c 
Jan.  6\ 
Feb.  9i 
Mar.  lie 
Apr.  15 1 
May  18 
June  1 1 
July  14^ 
Aug.  i7  5 
lept.  30, 

)a.  3 

N6V 


Decern. 

an.  3 1 
Feb.  61 
Mar.  50 
Apr.  Ill 
May  151 
June  lit 
July  III 

\ug.  145 

1. 174 

V.335 
3S< 


<  Sepi 
140a 
34  No' 
3<5  Dec, 


This  Table  ihews  the  Number  of  Days,  from 
aey  Day  in  any  one  Month,  to  the  iame  Day 
any  other  Month)  at  fiooidw  toxh, 
or  20th  of  Mayt  to  the  ift,  fAit  icth,  or  20th 
of  Nmm^,  IS  184  Days:  Which  is  thus 


I  find  A/ciy  at  the  Head  of  one  of  the  Co- 
lumns J  and  looking  down  that  Column,  I  find 
MbvitMbrr,  and  eren  wi&  it  184. 

But  if  the  Queftion  is  ftom  the  5  th  of  Mgr, 
to  the  loth  of  Ntvtmbtr,  I  maft  add  5  ;  and  the 
Number  of  Days  will  be  189.  On  the  contrary, 
if  it  be  demanded  from  the  10th  of  Maj^  \o  the 
5th  of  Ntvmiber,  5  nmft  be  fobtnAed,  aiid  the 
Number  will  be  1 79.  And  thus  ,iny  Number 
of  Days,  not  exceeding  a  Year,  are  found  by 
lofipcftion. 

If  the  Time  exceed  a  Year;  as  from  the  loth 
of  May  i705,  to  the  loth  of  November  1707, 
add  3<f  5  to  the  Number  found  m  the  Tahbii  mo 
^  Aafwcr  will  be  $49  Dtyi. 

And  as  you  may  thu*  very  eafily,  and  accu- 
rately enough,  folve  all  Quefliona  and  Cafes  of 
Inttrtfl ;  fo  he  next  (hews  h^  to  find 

the  DiffDHnt  of  «ny  Stan  of  Mooey  Mr«grlSwf, 

and  St  awy  S«f  ( of  tecrr^,  thni. 


1.  To  find  the  Annual  Difcount  of  one  Pound, 
at  il.  far  Out,  Divide  .01  by  t.oi.  If  at 
2  /wf  Cm*.  tKvide  .Os  by  i.oa.  At  3  fir  Cm» 
Divide  .03  by  i.c;,  &>c.  and  the  QgoticatS  wiA 

be  the  fcveral  DtfctHHts  required. 


Thiu  the  DiicoBot  of  one  Pound  for  one  Year 


at 


/. 

iPir  Can.  .009900990099 

a  — 

—  .019^07843137 

a  — 

•—  .02912621359^ 

4— 

—  .038461 5 384^* 

y  — 

.04  761904  761 9 

6  — 

—  .056603773585 

7  — 

—  xi6  5420  5^0748 

8  — 

—  .07407407407* 

— .081568807339 

10  — 

—  .•901^05)03)1-909 

And  then  the  Difcount  of  t  /.  being  inaltiply*i 
by  any  Princifal  Sum,  the  FroduQ  win  be  the 
j{HniuU  DifiMm  of  that  PrindpaL  .  ^ 

What  is  the  Difnimt  of  100 1,     6 1,  per  Cent. 
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.ojtftfo,  e^f.  being  tlie  Difcount  of  i  /,  for  one 
,  Year,  at  rhe  Rate  of  6  J*r  QtM.  it  above  $  that 
moltipUed  by  looA  wiflfpioduce  5.5^^0577,  &»f. 
U  r.  ch  Decitml  h-ing  reduced,  gives  us  5/.  ijj, 
.  2      and  no  more :  And  therefoM  that  u  to  be 
look'd  ujpon  a«  the  true  Difioont  of  100/.  it  /. 
Ctnt.  for  one  Year. 

And  ycc  nothing  is  more  cotnnion,  than  to  al- 
low 6 1,  for  the  Djfcount  of  100/.  iRir  ■  Tear,  at 
61.  ^>wf .  But  be  rhat  Horh  fij,  certainly  wrongs 
himfeii  :  For  be  ought  to  receive  {q  much  Mo- 
ney as,  at  tf  /.  ^  6nt.  IntereO,  will  amount  to 
loot  in  one  Yw,  which  left  than 9^L«$.9'd, 
vifl  not  m. 

The  femal  Ditconntt  of  i  /.  for  one  Year  fia 
al)OfC)  and  at  tlie  afhrciaid  Rates,  bdng  divided 

by        will  give  theDilcbadCtforoiieOav.ie 
the  fame  Rates  j  rit.  ' 

The  Diicoiittt  fot  mm  i)ay  at 


a  — — 

— 
4  

5  



7  

8  

9  


1  t.fir  CSwr,  .eoooa7ia<boo 

-  .ooooj572oii8 

•  .0000797^7841 
■  .oooio;)74o78 

•  .00013045';  144 
■ .00015507883a 

.009179134415 
'.OOOaea94s.dd9 
.oooaatfti59ii 
wooa4;otf<boa 


And  when  thua  the  Difcount  of  one  PcuvJ  for 
Day,  iod  at  any  Rau,  »  found  }  if  you  muhi- 
plv  that  by  X,  t  4,  5.  6  ere.  it'wilf  -i^e  J'e 

fhtoZ  M«iey  »liai&;,r  n 


The 


1 /.*  ii- .000079797845 

a  ocoi  5y59j(y9£ 

$  .0002593955;^ 

4— •"-.000319191382 
5  ^  —  .oop398p89i;7 
 .000478787072 

•     '  •WfsSjR+^iS 

•  — » —  .000538582754 
■  9 — 0007 18  iSotfo^ 

TO  Ul0O7i»797«45, 

100  .007979784  54^ 

1000  •07P79784J458.' 

An  ^  after  AwtmanertliftlliwiMl^^ 
DjJcouot  ue  flamed. 
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Xti  DISCOUNT 


I  U  T 

INT 

DISCOUNT  for  One  Day,  at     4,  5 

'  ^^^^  ^^f99tfttlt^ 

,  and  6  PcMJud 

r  Qui, 

* 

At  ^  I' per  Caff,  fa  Ah. 

At^Lfer  Ctift.fer  An 

At  6 1,  per  Cent,  per  An. 

Principal. 

Dirtonnt. 

I'rifiLipnJ. 

Difcoi/nt. 

Principal. 

Difcount. 

Principil. 

Difcount. 

loooonoo 
9000000 
8000000 
7000000 
5000000 
5000000 
400 on 00 
J 000000 
2O0000O 

lOOAOOO 

7  1 3. 1 806 

55S.5S49 
478.7871 

JI9.1914 

79- 7978 

loooooon 
9000000 
8000000 
7000000 
6000000 
5000000 
4000000 
^oooov>o 
2000000 
I 000000 

943.;657 

737.6185 

632.2445 
516.S704 

411.4963 
3(6.12x2 
aiO.7482 

to5.;74T 

I 0000000 
9000000 
Soooooo 

ToaoaM 

tfoooooo 

5000000 

4onot>oo 
3000000 

1000000 

J3C4,i(?;  !4 
1 1 7  4. 1  <5  S  5 

10^3.7^)2 
913.2420 
782.7789 

65»-?«57 

5--i.85:6 
591.5S94 
1609163 
1 30.463 1 

lOi>oo«u>o 
9000000 

OFMJUOuQ 

7000000 

6000000 
5000000 
40:10000 
3000000 
S.0POCI0fr 

1000000 

i395-7''9y 

1085.5518 
95o-47;o 

7  75-;94i 
6:0  ;i J} 

465.2365 
510.1577 

1550788 

tj  00000 
Sooooo 
700000 
Sooooo 
500000 
400000 

200000 
I 00000 

7u8t8t 

5S.85S5 

47-8787 
39.8989 

jr. 9191 

15-959'^ 
7.979* 

900000 
Saoooo 
700000 
tfooooo 

500000 
400000 

2000O0 
lODOOO 

94.83(^7 
84-299) 
73.7619 
65.2244 
526870 
4:.i4e;^ 
31.6122 
21.0748 
I0.5374 

900000 

8o.)Ooo 
700000 

tfooooo 

500000 
400000 
300000 

20000<J 

T  IT  11  > 

r  1 7.4168 

91,5242 

7M7-9 
65.2516 

5»i85; 

39-'?''y 

id. 07:'^ 
i;."465 

900000 

800000 

700000 
^Opooo 

500000 
400000 

300000 
: 00000 
10or.(V> 

«39J7t^ 

108.55^2 

93047  3 

77-5;94 
62.0515 

4<5-525<5 
310158 
1 5  5^9 

90000 
80000 
70000 
(0000 
50000 
40000 
JOOOO 

20000 
J  0000 

7.1S18 

4-787? 

3.1919 
2.3939 
1.5960 

.7980 

90000 
.  80000 
70000 

doooo 

.54000 
4QIIOB 

^flOOO 

lOOOO 

1 0000 

-  9.4S^7 
8.4:99 

4.11  JO 

3.161% 

1. 1075 

901  >iii;i 
80000 
70000 
60000 
50000 
40000 
30000 
20000 

1  I  .  ~  4  !  7 

10.45  7  I 
9.1514 
7^278 
tf.5a32 
5.218? 

3-9>j9 
2.6093 
1.3046 

Soooo 
70000 
60000 
50000 

40060 
jaoao 
20000 
10000 

i?-957l 

10.855} 
9.3047 

7-75?9 

4.6524 
3.1016 
1.5508 

9000 

8aoo 

7000 

6000 

$000 

4000. 

3000 

2000 

lOOO 

.7  iSi 

.4788 
.3990 

.319* 

.2594 
.1596 
.0798 

9000 
8000 
7000 
6000 
5000 
4000 

jooo 
aooo 
1000 

r94i)4 
.84:0 

.737<f 
.6322 
.5269 
.4215 
.3161 
.2107 
.1054 

90'io 
8000 
7000 
6000 
5000 
4000 
qooo 
2000 
1000 

1.J741 
1  .o4> " 
.9 1 ',2 
.-S;S 
.6J15 
.5219 

.;9i4 

.26cy 
.1505 

9000 
8000 
7000 
5ooo 

fOOO 

4000 

5000 
2000 
1000 

1-3957 

i.o85d 

•>5*»f 
.7754 

.6203 
.4652 
.3102 
.1551 

ioo 

700 
'  600 
500 

400 

soo 
too 

«07iS 
.06  3  8 
.0559 

.0479 

.0319 

•0*59 

.01  6t 

.0080 

900 
Sflo 

7V> 

foo 

400 

300 

aoo 
100 

.094S 

.0843 
.0738 
•0652 

.0517 

.041 1 

.0211 

,0105 

900 
800 
7ro 
ioo 
|(N» 
400 
500 
200 
IOO 

.1174 

.0913 
.0783 

ip652 

.0512 
.0591 
.0261 
.0130 

900 
800 

700 
6ao 
500 
400 
500 
200 
too 

.1396 

- 1  4  it  t 

.loSi 
.f  y  50 

•077s 
.06:0 
.0465 
.0310 
.0155 

90 
80 

70 

60 

50 
40 

30 

so 

10 

.0072 
.0064 
•0055 

.0048 
.0040 
.0031 
.0024 
.0016 
.oonf! 

90 
80 

70 
60 

50 
40 

ao 

10 

.0095 

.OC74 
.0063 
.00  J  3 
.0042 
.0032 
.002 1 

.0"I  \ 

90 

70 
66 

50 
40 

s<» 

so 

10 

^117 

.0 1  Ot^ 
.0091 

.00 

.0065 

^5- 

■0059 

.0026 

.  no  1  ; 

90 
80 

7"> 
60 

5" 
40 
30 

so 
10 

.0140 

•oi  34 
.0109 
.0093 
.0078 
jooSi 

.OOltf 

9 
8 

7 
€ 

5 
4 

5 
z 

1 

•0007 
.0006 

•OOOf 

.0004 
.0003 
.ooot 

.0001 

.00<'i.  1 

9 
8 

7 
$ 

5 
4 

.0009 
•oao8 

.0006 

.OW5 

.0004 
.roo^ 
^ 

DO  I 

9 
« 

7 
6 

5 
4 

1 

.0012 
40010 

*0oo9 
.0008 

.0007 
'  .0005 
.0004 
•0003 
.ooot 

I 

7 
6 

5 
4 

} 
s 
I 

*ooi4 

.i-io  I  I 
.0009 
.0008 

>ooo5 

«000f 

.iio«3 

•OOrtl 

J>lSCO  UNT 
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DISCOUNT  for 

One  Day,  at  7,  8.  9,  ari^J 
per  jumim* 

10  ^  Or?)'* 

.  _  .  ::  ^A  .• 

At -J  I.  per  Cm.  per  An: 

Atol-  ptr  Cent  per  Ah- 

Attol.per  Cent,  per  An. 

Pnncmal 

Dilcnini. 

Diftotinr. 

rrincipil. 

I'lltocmr. 

9---SOOOO 

i<Ji3.io(>>  1 
4>->  '7  ^  ? 

Sofi.  1  ■?  z  ( 
!  -i>.:l-;4.4 

JO---)  :io  0 
9010003 

20:9. 4:<<" 
1S26.4S40 

1  21 7.(5  5^0 
1014.713? 
3n.7 

405.885? 

loi.v.li  * 

'  1000 "OOO 

Ooooooo 
8ooooo» 
t'oooooo 

iiA2.l 591 
1^135-94;- 
1809.7175 

i*8|-5«»4 

'  ^  ?  1^7  J t 

1  i5r.<>7S><5 
904.8636 
678.6477 
452.45'S 
2t6.il59 

1 00000 lO 
900000-) 
So- 0000 
7oo->ooo 

600  0.>r;.3 

5000000 
400000IO 
500000.0 

2  000000 
10  7D0Q0 

1490.660.1 
2:41.5940 
1992.5:80 
t  743.4620 
1494.396, 

{245.3  ?.K1 
996.2640 
747.I9SO 

4y3.i  310 
249.0660 

JOQOOOO 
SOOOOOO 

1  0.-1.20 

5.000001 
4oo.'>o""0 
3000000 

1  -rOOCKI  •) 

5  000 1>  0.3 

4  oooor.o 
3.5000-00 
20OO«K>f> 
T 000000 

\  90OOCO 

■  .fooooo 

4.000"-^ 

16  1.5  1 10 
14;. ?8  7  5 

71  f;9;S 
5?;-77o; 
35-8469  1 
i7-9»i4  I 

500000 
400000 
3  00000 
200000 
I  co-ooo 

I&2.44S4 

102.^541 

101.47 1 5 
^1,1771 
60.SS2S 
40.5S85 
20.294; 

'  9()t>oot> 
SaoOoo 
100000 

OOOAOO 

400000 
500000 
? 00000 

1  .  lOOOO 

203.5943 
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TbtUfitftb*  fnculu^  Tables. 

When  the  Difcount  of  any  Sutn  of  Money  is 
required  for  any  Number  of  Days,  multiply  the 

Erincipal  Sum  by  the  Number  pt  Dayc,  and  the 
difcount  of  that  FkoduiS  for  one  0»y  .anfwers 
the  QueflioD.  ' 

Whia  is  tit  Difn$on  *f  ifjlfir  438  Dmjv,  st 
6 1,  per  Cent,  per  Aimum  ? 

%6^l.  Multiplied  by  4^8,  (the  Number  of 
Diyt)  the  ProditS  win  be  11^070/.  die  Difioont 
of  which  Suia  takeout  of  the  TaUeof  $U  ftr 

Cent,  tbutj 


TheDifcouot  for  one  Day  of  100000  is  15-5079 

.10000  i«  1.5508 

6000  is     .9;  ;5 
'o  is  .^lijy 


FrincipAl  ittf07o.Di/.i8.oooi 


AnfiWff-iS/. 


And.  thus  by  thefe  Tables,  the  Difcount  of 
any  Sum  of  Money,  for  any  Time;  and  at  any 
Rate,  from  .3  /.  to  io  Lfn  Ctmt,ftr  Amn.  m  found 
readily. 

Om^tmi  Inttrtft. 

The  Amomt  of  any  Sum  of  Money  in  ait* 
Number  of  Years.'at  Qtm^uni  Intereft,  ^ 
always  had  by  the  continued  Multiplication  ,  f 
the  Principal  by  i.o^,  if  the  Rate  ot  Intereft  be 
?  /.  Per  Ont.  by  1. 04,  if  4/.  ftr  Qm.  by  i.otf, 
if  tbeRue  be  61.  ftr  Om.  dv. 


r . 
i.c 

1.0509 


Io; 

1.03127a' 


I  ft  Year, 
2d  Year, 
d  Ycjr. 


  Multiply'dbyioj.the   ,.05,272-1  I  -d  Y 

1.091717  >Amount  (at   3/.  berJ  ,  127,09  '  A*  AmVnA^,t^y   .kv  ' 


J.  151405 1  J* 


I. 2298 74 j 


Uth  Year. 


lAad  tboa  Table  tbe  Fiift,  foUowiag,  of  the  Amonnt  of  i  A  «  formU 

ableat  the  jpd  of  any  Number,  .s  found  by  the    i..,,  r.c/,  &c.  accoHing  toihe  V,. 
lUvetfeof  the  fomr  Method  5      by  the  ««- 1  reil,  is       ,  or  <J/.^r(i«r.  ■ 

'^..iftTear, 
•ad  Year, 

000  o  «  Year, 
§88487  >PayaWe«ttheEndofthe<  4fhYear, 


Thus 


.941 59d  I  Divided  by  10; ;  ,he 
.915142  >ptefcnt  Value  (at  5/, 

imi»j\ferCtfV.)wmht 

19^1609] 

i«37484j        '     .  • 


f  .970874^ 
•  94-59<J 


1-r 

I  -Si? 


509 

.  484, 

813091 J 


And  thipa  ^  6e«oiid  of  the  Mowing  Tablea  may  be  Wd. 

f      •  •  •  ■  • 


I  5  th  Year, 
tfthYear, 
JjtbYcar. 


The  Amount  of  any  Annrnty  or  other  vearlv 
Payment,  in  ♦ny  Number  of  Years,  at  3 /.  pir 
CetJfir  Mm,  Compound  bterM;  wil  be  tad 
thua:  '  *  ■  _. 

^Multiply  tie  firft  yearly  Payment  bV  1.05 
(when  as  in  tbis  Cafe,  the  Rate  of  Intereft  is  5  /. 

Cent,  oth^rwife  by  I.Off,;e'r:  whatever  that 
le)  and  to  thtf  Produa  add  ^e  finnd  Ytariy  I'ay- 
mmt ;  which  A(J(?ition  will  give  the  Amount  in 
two  Years  :  Multiply  that  Anjquny  again  by  1.05, 
i.Otf,e^f,  andjto  thePrtidoi^pddthe  diird  year- 
ly Payment}  which  Additip«.«uagi^.2he  A- 

mouot  in  three  ^ears,  &'f,  ^.^^  1  ^ 

'  .     .      '  •  r"  o..* 

!  huaiiftt  if  i^l.  per  Ann.  iit-,  il  per  jOnt. 

TtOt  yewlv  Payment  i  /.  the!  Amoint'ia'  i  Year. 
;      -Multiblied  by  1.03  :  : 

I      >.     f  r   1^  ■  I 

I  1.05  '  "'•  •  ! 

Sojofldleady^jan.,       -  ■  •  «  ■ 
Hoitiplied  by 


Third  YearfyPaym.!. 


•  .         ,   3.0^9  Amount  in  5  Year*. 

Multiplied  b^'.i.«3 

■     —  I 

Yearly  Payokn 

;  •  4.i85tf:7Ammintin4Year», 

^^Ajd^thus  the  Third  Table  fpUowiog  is  con- 

jT^c  V^^i  Value  of  any  Annuity,  or  other" 
Yearly  Pavmcnt,  to  rMtiiiM  «iy  Nomber  of. 
Year*,  i«  tbiia  Ibond. 
iPind  the  picfent  Value  of  that  yearly  Sum 
payable  at  rfie^  End  of  i,  a,  ^,  4.  or  5, 
^f^"^y  l>ififion )  at  ia  above  direiJcd  }  the 
htit  of  which  Values  will  be  the  preftnt  Value 
of  that  Anniiity,  or  YcMrly  P.. y meat  for  one 
^    .  .  Il'ear :  'I'hc  firlt  and  fccond  of  thofe  Values  ad- 

a.03  At^otm  a  YeaOL  ild  together,  wiU  be  the  prefent  ValBe  fiw-two. 

Year<  :  The  Gri},  fccond,  and  third,  fo  added. 
wiU  give  the  Value  for  three  Years, 

EJeam- 


a.0909 
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f'MMffr  ^  1 1,  per  Atto.  «t  ^  L  pier  Cent 
i  £nd^the  prelcnt  VaUe  of  i  /.  payable  at  the  find  of  le^cnl  Yan*  to  be,  as  here  under  exfxefii'd. 
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flfl  Number  above, 
».». 
_  r, 2, and  5, 
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4  5^9708 

j.4»7«9i 
\^tf.i30a84j  -^^i 


iUJ 


added  togethcx* 
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TABLE  L 


The  Amount  of  CJnc  Pound  in  any  Number  of  Years  not  exceed- 
ing 100^  at  theftveial  Kates  of  },  4,  5,  6,  7,  9,  and  10/. 
per  Cent,  fer  Aim.  Compound  InterelL 
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TABLE  1.  conunu  d. 

Being  the  Amount  of  One  Pounds  m  any.  Number  of  Years,  from 
50  to  100,  at  the  fcveral  Rates  of  J,  4,  5,  d,  7,  8,  9,  and  10/. 
fa-  Cm.  per  jtm^  Compound  Intcrcft.  ' 


If.j  3  /rr  Cent, 


50 
5' 
5- 
5? 
54 
55 
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59 
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6\ 
6i 
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78 

79 

80 
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82 
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86 

87 
83 

89 
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4.385906 
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4.790411 

4.9541*5 

5.391651 
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6.250401 

^•437914 
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6.829982 


7.0348SX 

7.245919 
7.455307 
7.68-io6 
7.9r7822 


8.I553S7 

8.4rkX3i  7 

8.651018 
8.9TI  578 
9.178926 


9-454=95 
9-7379»» 
10.03  oo6or 
10.330962 
10.640891 


10.9601 17 
ii.:8S92i 

11.627588 
ii.97£4i6 
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9^ 
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9 
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16.095302 
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^     iS. II  5404 
99  1S.65S866 
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189.464U  I  44'-lo298o 


200,852382  47  »9Soib'S 
2i2.8825»5  505.01SS02 
2*5  655264l54«-57""8 
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148.779846 
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268.75J>o3o66i.97  66  3 
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7071.6332S5 
7778.796611 


9412.545899 


5  4»09-43  J96i|»oj53.j78i89 
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The  Prcfent  Value  of  One  Pound,  payable  at  the  ILnd  ot  any 
Number  of  Years  not  exceeding  lOO,  Difcounting  at  the  feve- 
ral  Races  of  ^,  4,  5»  ^>  7i  9>  ^oL  per  Cm.  fer  jinn. 
Compound  Intcrcft 
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4  per  Cem. 
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6  per  Cent. 
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.14'5I3 

.125713 
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.T741 10 
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35 
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40 
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•388317 
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.296460 
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.274094 
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.209866 
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•«9->355 
.181 290 
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.T46186 
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•06*438 

.058100 

•0545:95 
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.051099' 

.0475*1 

.043057 
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.0555^4 

.345051 

.394983 

. 325226 

'X  1 V'54 
.3D6J57 

.243669 

•  »34i9  ■ 
.225195 
.216621 

.208289 

.171657 

.164456 
.  1 566  15 
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.142046 

.(11741 

.»«5793 
.1091 38 

.103056 
.097121 

.087535 

.oS  I  S«>9 

.076457 
.071455 
.066780 

.061412 
.058319 
.054513 
.050946 
.047614 

.062615 
.057986 
.053690 
.049713 
.046031 

.044941 
.041231 
.037816 
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.019209 
.026797 
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41 
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44 
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46 

47 
48 
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'  .0x9007 
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.Oi;r;:7 

.01  n  1 1 

.0:0056 
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.01 3T19 
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.091 51^4 
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T  A  B  L      11.  condnuU 

Being  che  prefenc  Value  of  One  Pound,  payable  ac  the  End  of 
any  Number  of  Yeais  from  51  to  lOOy  Difcounong  at  the  ie- 
vcral  Races  of  j,  4,  5,  6, 7,  8*  9,  4nd  loi  f«r  C^.  f&  Am, 
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.025S99 
u}t42o4 

^ferCtM. 

^974» 
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.008  03 
.0(^384 
■  .00T9S5 
.007004 

■  i0aio6tB 
.000575 

-KJO^IO 

.00049 1 

1  .000455 

•oof«l5 
.O0O&54 
•000115 

,  .000197 
1  .000181 

^oooto^ 
>oori9j 
.00008^ 

.ooooSo 
.000071 

^  ^— H 

Yyi  TABLf 
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The  Amount  of  One  Pound  in  any  Number  of  Years  not  exceed* 
-vling  lOO,  at  the  Icvcral  Races  of     4.,  5,  <3f,  7,     9,  ,jiftd,xp/. 

3  per  Cent. 

4  per  Cent. 

5  per  Cent. 

6  per  Cm- 

1.0000S0 

x.otfoooo 
3-  i83<Sr>o 
4.574^1$ 
5-657093 

7  per  Cent- 

1.000Q00 

2.070000 
3.2 14900 

4-  4399S4; 

5-  7  507:5  9 

8  per  Cent. 

LOnoooo 

2.080000 

5.24^400 

4.5061  12 

5.866601 

p  per  Cm. 

10  per  Ltift. 

♦ 

~~r.ooooo9 

5.0909100 

4.i85(j2  7 

laOOOOOO 

1.040000 
-  3.111600 

4.246464 

5.416515 

t.oeoooo 
1.050000 
5.151500 
4»lioii5 
S.5t5<fji 

i.eno«oo 

2.o9'>'>oo 
3.17S100 

4-575i:9 
5.984711 

t.00  HHX) 
l.IOOOOO 

3-5 10000 
4.641000 
6.  f  05  too 

7 

8 

'5 
|o 

6.468410^ 

8.891^3-5 
10. 1  59 1<)6 
I  iw}.63S79 

6  651915 

7.898294 
9  214226 
10.582795 
11.006107 

(.80191 J 
9.142008 
9.549109 

1 1,001^64 
ii.577895 

^•9753'9 
8.393858 
9.897468 

ii.49i3'<i 
13.180795 

7.15524)1 
8.654011 
10.159S05 
u. 9775^89 
15.816448 

i5-785f99 
17.888451 
10.140645 
ii.jfo488 
25.129021 

7.335919 
S.911S05 

10.656618 

12.487558 
14.4S6562 

7-515^5) 
9.200455 

1  i.«i28474 

i3tiqiio$6 

i5«'9-93" 

7.7 1 5610 
9.4S7171 
ii.4;5SS8 
'J-579477 
'5-957415 

li 

tl 

»5 
14 
15 

11.807^9* 

14. 1 9:050 

15.617790 
1 7.o85|z4 
18.  {98^14 

1 34865 5 1 

15.025805 
16.626858 
1S.29191 1 
.10*025588 

14.10^787 

15.917127 
17.71298} 

10  f  0  W    ^  * 

»  7. 5     ^  >  1 
2i.*5785if4 

14.971645 
16. 3  6994 1 
1S.S82158 
11.015066 

25.2759^0 

16645487 

18.977  1 16 

»^-49Ji97 
X4.1149S0 

17.152114 

17.560295 
10.140720 

22.953385 
26.A19189 

29.560916 

18.551167 
31.5S4284 

24.52^7^ 
a7.>7^*ij 

3 1.772482 

16 

tl 

*S 
'9 
»p 

10.1 5tf88t 

21. 761588 
i?-4'44^5 

25.;  I6^6S 
26.870^74 

21.824551 
^3.697512 
25.645413 
X7.67iii9 

19,778079 

ij.«574»* 

£8.152585 
J0.5  59004 

J>.bfi5954 

25.6;-.Ti3 
2S.211880 
30.9056JJ 

?^759w» 

56.78559' 

27.888054 

50.840117 

33-9990$} 
37,578^65 

40.995492 

30.324785 

35.75"2:6 

374J0244 
41446163 

45.761964 

53.U)3399 
36.973704 
41.501338 
46.01845S 

51.1601 19 

35'94973« 
4*5447*3 

45-599'73 
51.159090 

57.2749^9 

tl 

*i 

S4 

as 

18.57  6486 

30.53<i8o 
32452884 
54416470 
3d,459i<M. 

51.96920; 
^4.247970 
36.617889 
39*P«ioo4 
41.645908 

j5-7'>lS» 
Jli.505»'4 
41.450475 

44«5"*''' 

4r.727'>99 

59.992727 

45  39*»9o 
46.99jSx8 

J«.S>5577 

54-^^64512 

44.^>65i77 
49or.5759 

5J43<H« 
f8.i76f7f 

65.2496^8 

68.676470 
74485825 

80.69769 1 

87.546519 
94.4607S6 

50.422921 
55456755 
60.895196 
66.764759 
75.105940 

56.764530 

61.875358 

69.551958 
16.789815 

84.700896 

64.004499 
7140^749 
79.T43«i4 
8S.497527 

98.347059 

i6 
»7 

38.553^4* 
4o.709f33- 
42.j)30fiui , 

47v57  5»v6i 

•44-311745 
47.^84114 

4?.^«7583 

56.084958 

5iaM454 

54,£6'9I26 

58.402585 

59.15^385 
65.705766 
68.528112 
75.659798 
79.558186 

79.9544' 5 
87.550768 
95.358850 
105.965956 
113.285111 

9M»3977 
101.715154 

112.968116 

124-135356 
i3<.je7y^8 

«4»^575ir6 
164036^86 
179.800315 
196.981343 
1T5.71W754 

109.181765 
121.099942 
I54-1099;6 
148.650930 
16449^ 
181.945415 

101.157773 
212.151550 
245.476701 
271.024576 

^5 
3< 

;8 
59 
■•^^ 

50.<Mi26  7^ 
Jl.502759 
JJ.O7784I 

57.730.Ml  . 
60.4.61^^1 

59.3ii*335 
61.701469 

66.2091527 

69.8579^2' 
75-651115 

7a760790 
75,198^29 
80h>«J77i 

90.520507 

84.801677 
90.889778 

97.;4;i65 

104.185755 

1 1 1454780 

101.075041 

1 10.1 18 154 

118.935415 

128.258765 
I5S.25687S 

113.345868 

«34.at3537 
'45-95o6ie 
158.616670 
171.516S04 

69.1  5944-; 
7  5.4o^2§p 

77'598<}t4 
81.7o»4d^ 

3s-97(>556 
90.4091 50 
95.015516 

9$.8i9i»i 
IOt.«lt))9 

I07.7«954< 
114.095025 
110.799774 

119.110867 
117.168119 

155-9041=6 
145.058458 
154.761966 

148.9 1 3460 
160.357402 
1 71.561020 
185.640292 
I99.635II2 

187.102148 
205.070520 
120.315945 

2  38.94 112 1 
259.056519 

180.  78  1040 
304245525 
519-5351X15 
'  56.949645 
586.505617 

41S. 416066 
452.900152 

49ai3tltf4 

550.542757 

573'77'>'56 

256.124722 

158.575947 
181.629782 

309.066465 
557.SS2444 

199.126813 

550.059495 
364.045444 
401.447789 
442.591568 

4« 

.4» 
43 
44 
4S 

4d 
47 
48 

49 

78.653298; 

82.025197- 
85.485892 

89.C484'>!> 
92.719S61 

99.826536 
104.819598 

[  10.012582 
115.412877 
121.029592 

127^8597(5 

«i5.*5»75i 

'4*>»«J» 
I5i.i4^( 

1 59.7oo|i5« 

165.047684 

'75.95^>545 

187.507577 
199.75S051 
111. -43514 

214.609570 
230.651240 

147.77649^ 

166.1 10851 

18^.-49;  1 1 

569.291864 
405.528132 
440.845664 
481.411775 

525.858755 

487.851824 
557.657007 
592.400707 
652.640778 
718.^.04856 

96.501457 
100.596501 
104.408596 

416.870568 

'31-945590 
159.265206 

'45.8?37U 
1  51-667084 

168.69^164 
178.119421 
i8S.oz5J95 

io?.j47?ftf 

126.503 1 1 5 
i4i.oy36  i: 
156.564529 
271.958401 

506.751765 
319.2245S6 
555-i"=-=95 

574. 1  S'6oi  1 
626.862;65 
684.28041 1 
746.86564S 
815.085557 

791.795341 
871.974876 
960.172363 
1057.189600 
1 165.90856b 

-"T-^;-^ —  —  —  — ^ 

/I                       1 , .  TABLE 
»■  ■            —                                         -  ^ 

Digiti/eu  by  LiOOgle 


i  N  T                   •                .INT  1 

;                 -    -.  •  -—^  

T.A  B-L  E  .III.  &)ntinuU 

Being  the  Amount  of  One  Pound,  in  an^y  Number  of  Years,  not 
exceeding  lOO,  at  the  Icverai  Rates  of  5,  4^-5,     7,  8,  9,  and 

5« 

51 
5J 
54 

^ 

57 
5!{ 

59 

do 

3  per  Cent. 

4  />fr  Cent. 

5  per  Cent. 

6  per  Cent. 

7  per  Cm.  i  8  ftr  Cm. 

j>  per  Cent- 

10  per  Cifit. 

117.18077? 
121.696197 
1 26.347085 
131.157495 

1 59  7  7  >7'^7 
167. 1647 1. 
174*8^1506 
181.845559 

191.15917? 

22o.Si5-,y5 

245.498974 

sfft.7799Si 

572.7  ti6  fS 

308.756059 

5:S.:Si4i2 
54S.978508 
370.91 7006 

394-f  7IOJ- 

4^5  985955 
46  7- 5049  7 1 
501. 130519 

557-5 16442 

5-50iS5.;5 

1  62'>.6:i768 

671.225510 
1     f  Iff* 

726.051^50 

785.i»4b74 

8.^5.9  2  5*1 00 

917.837056 

002.26dn2  I 

1072.645143 
"59456754 

i25).2i3P94 

S89.441  »7  7 
970.49-1774 

1058.85494; 

H55.'5t»'>88 

1 26 ) 071 796 

liSi. 299416 
1410.429357 

»JJ5^-47i49> 
1708.719522 

■  1880.591474 

141.15376$ 
146.388581 

I  51.78005; 

'57-33i4J4 
165.053457 

199.805  54"^ 
208.797762 

;i8.i49672 
127.875659 
2  37.99€><*J 

287.34S249 
502.715651 

518.851445 
335'794017 

4lS.!>l254S 
444951689 
471.6)18790 

501.007718 

55;.i28iSi 

566.115872 
601.0818:4 
63S.147793 

07  7.436601 
719.081861 

763.117831 

8iaoi  1502 

S59.6227i;2 

9  1 1 . :  no  1  6  0 
967.952  I  711 

617.255594 
661.45  .646 
70S.752191 
759  564844 

_S'^>20  5^3 

871.466810 

955.4*9487 

999.SI255I 

1070.79921  5 
I  '46.755161 

1574510058 
]499.in$o65 
1635.135519 
«j35.295535 

I94479ij_514 

1069.650622 
ti77.*»5«84 

2506.577252 
275S.014978 
5054.816476 

tfi 

<5 

«4- 

65 

66 

67 
6S 
69 
70 

168.945040 

175.015391 
181.265793 
•87.701707 
'94;3»7^8 

248.510313 

i59-45o;:5 
270.828754 
282.661904 
294.968380 

372.162904 
591.876^49 

411.469^51 

4J4-093544 
456.789011 

1354-4705  53 

1465.827986 
15SI.934225 
1709.488963 
1847.248080 

2120.S25426 
2512.697534 
252i.84X)3 1  2 

1749.805940 

2998  2a};47  5 

3339.298123 

5674.227^35 
4^1-650729 
4447.915802 
4>«-7o738i 

201.1^2741 
208.197623 

5-44>T5i 
212.9068^3 
250.5940^4 

507.767 116 
321.077800 
534.920912 
349"3t7749 
364.190459 

4^().6^79'2 
505.669807 
551.955298 
559.55096; 
588.52^511 

122S.028022 
1314.989983 

i.^')S.o59282 
1  507.602052 
i'>i4.i34i7^ 

1  99'j.02  792  7 

2156.710161 

2330.246974 

251 7.666751 

2  7  2O.O8OO70 

3  269.1 544:58 
5564.35653- 
38.S6.14S625 
4156  901002 
4619.125181 

5584.078120 
5923.485952 

6516.8545:6 
7169.517978 
^887.469)76 

71 
7i 
73 
74 
75 

i  .  1 1  f ?  .5 
246.667242 
255.0672*0 

265.719277 

272.630856 

3  -9.S620'  7 
396.0J6560 

4(a>89SSs5 

430.414775 
44S.631366 

613-9549?^' 
650.901085 

684.447  S 1 7 

7  i  9.6  7Oi0S 
7J6.6J5718 

IOI7.O0S  10"; 
10S9. 6:^586 

1 1 56.<)o6  50 1 

I220.3O9679 

1 5oa94868c 

1 72S.  125  566 
1850.092116 
19S0. 59S67 1 
2120.140578 
11*9.^57418 

i95ii.6S6476 
5174.781594 
34S9.7<3905 
5705,145017 
4002.556619 

5055  95526S 
5490.189(^2 
59S5.50607S 
6514.985625 
7113.231151 

S67  -.2  1(^1  54 

9545-9584i9 
10501.532272 
11552.685499 
12708.954049 

76* 
77 
78 

79 
80 

81 
8z 
8; 
84 

281.80978 1 
291.264075 
501.001997 
311.032057 
321.365019 

467.)7tf6ki 

487.179686 
507.77o8r? 

551.144977 

795.486404 

856.260754 
879.0-5761 

9:4.<i2  .  iH+y 
971.128821 

1580.C05601 
i465.8o$937 
1552.654295 

1  A  ^^   0  ^  ^  c  1 1 

1746.599891 

i85M958«5 

1964.559638 
2083.411016 

22UV.416757 
2542.931741 

2419.55545S 
2600.600778 
1785.642853 

?9-"7-49785i 
3159.062679 

452  3.76M4'i 
467o.6<>io40 
5045.^15005 
5449.940204 
5886.935420 

;  7  54.42  5045 
8455.321119 
9»l5.isooi9 
10045.4S0811 
10950.574095 

159S0.849454 

"5579  954599 
16918.917839 
18611.810621 

20474.002686 

342.964027 
554.252947 

577-856952 

574.294776 
598.266567 
613.197229 

649.1151 19 
676.090123 

iO2O.790ztfS 

1072.829775 
! i;7.47ii64 

I  i  y4.t)44S27 
ii45.o!s7<»69 

54l5.»97o67 

5655.227862 
5909.95381: 
4184.650579 
4478.576119 

6558.S90255 
6868.601474 

74«9«"8959i 
8015.616759 
8655^06100 

1  i9)M»57tf4 

15012.4670S2 
14184.589120 
15462.202 141 
16854.800535 

r8572.752  5T5 
20027.178276 

i!S5r>.735t2i 

2  5-96.499  5  20 
259^9.18425'^ 

21522.402954 

24775-645*50 

17254.107575 
29980.618552 

5»979'69n65 

-H 

87 

88 
89 

91 

9» 
93 
94 

_95 

390.192660 

401.898440 

♦'J-fS5393 
429.464955 

443^545904 

457-649371 
471.378852 
487.550218 
505.176724 

519.271026 

704.133718 
733.199078 
763.631041 
7  9  5-' 76*81 
8-7-985?*4 

1508.541422 

•574-7  5S'>9^^ 
1444.496418 

I5«7-7»I»39 
1594.607501 

24S4.560646 

2654.654285 

2795-7»234a 
2961.5550S1 
5141.075187 

4795.07644S 

5129.591 799 
5489.663225 
5874.959651 

6287.185416 

9549162587 
10098.095594 

10906.945242 

1 1780.49S  ^01 
1272^95.859- 

56278.660182 

43899.27^941 
4S29^.noCS5  5 
55120,2275 19 

S62.10266/ 

897.586774 
954.49:1244 
972.869854 
1012.78464S 

1675-557666 
1 760.104549 
i849«t09^76 
1942.565*65 
2040.6935x8 

3350.5396981 
5531.57*080 

5744.254405 
3969.909669 

4209.1154250 

67iS,28S4o6 
7200.268594 
7705.287596 

8t45-*575t4 

S823.95;54<H 

i574i.i>>}6S5 
14843.281980 

itfoj  1.744558 
17)15.284101 

18701.506829 

2S174. 7 10S42 
50S20.4548  1 7 

33595-4  J595' 
36*T9>8486o7 

299^6.65498 1 

58455.5  5.->2 7  I 

64177-5-5J98 
70706.312827 
77777-966UO 
85556.762721 

96 

97 
98 
99 

ICQ 

555.850187 

551.9*5^91 

570.513465 

588.62SS67 
6o:.2S7755 

1054.296054 
1097.46  •'876 

il4i.56'  vji 
li89.j'Ji  :  ,4 

2145.718205 
2251.914615 

-s.^.  S5865 

:■-;.  ., -51  56 

4461.650504 

473»'4o95?5 
5016.194107 
5318.271753 
5638.568058 

9442.51518S 
10104499918 

10S12.81491: 
Ii570.7ii95< 
12581.661 795 

:n  1  9!>. 6173  76455  10,152130 
1181  5.517)6647427.044021 
25561. 75597i|5'696.477985 
25447.699689  56550.161002 
17484.5 1 5664)6  t4t»>*9f49i 

94113.458995 
to55»5.782892 
115879.561 1S2 
125268.297500 

iJ779**'*7*>3o 
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T  A  B  L  E  IV/ 

I  nc  1  rcicnc  vaiuc  or  vjiiv  lounci  per  yifififipTt^  lor  anj  rvuiiiocr 
oi  Years  to  come,  not  exceeding  icq,  at  the  (evcral  Rates 
of  J,  4,  5,     7,  8,  9,  and  iq/.  ^  Q;/;.  fer  Ann^  Cuia^ouiid 
Intcrcft.                 •                     ...  * 

Te. 
1 

X 

4 
S 

<s 

7 

9 

10 
( 1 

12 

•J 
>♦ 
«f 

IT 

18 

io 

3  pft'Ceat. 
1.91U70 

4  ^1  Cent. 

.961539 
1.836' 95 
1.775;>9' 

4  4^ iSi^ 

.95x581 
1.859410 
1.72514^ 

^'>4595  ' 
4-P9477 

.943396 
I.8J5595 
X.675012 

3.455106 

4  1' 1364 

7  per  c#«i.  1 

.954579 
1.S08018 
«.tf245i6 

3.587:11 
4.i(ioi93 

.925916 

i.78;265 
i.577097 
5.312127 
3.99^7 'ft 

^^'741' 
1.759111 

s. 531195 
3.239720 
3.SS965 1 

toper  LtMt. 

.909091 

'.7355;7 
;.4'?6'{52 
3.169865 
3.790187 

J.497i9i 

7.01969; 

7.7^61  9 

?-»4*-'37 
6.002055 

6.7J2745 
7.4»5>3- 
8.1 10896 

5.075611 

5.786574 
6  46511 5 

7 . 1 0 :  S  :  1 
_7_721755 

8.)r64;5 

8.^65151 

9  >y »>7 5 

9  S9,S64t 
lf».)7965S 

49"73sJ 
5.582382 
6.209794 

6.  ^01692 

7.  }6iv>87 

4.76654^ 

5  3892y<> 

5.97.199 
6.515235 
7."2;5''2 

"4,<*x8So 
5.20637 1 

5.  ■'46640 

6.  ;.l.'iSS9 
6.7100S2 

4485919 

5-  '5^953 

5  995147 
6.4<  765S 

4.55516c 

4.86S419 

5-35+9:<5 
5-7  59  24 
6.144567 

9.15:625 
9.954'H^j 
t«ktf{4956 
il.39<>«74 

"•9;793< 

8.76)477 

9  385  >74 
9.9S5648 
10.56)124 
if. f  18)88 

7.8868tT 
8.385844 

9  :94';^4 
9  ?t2249 

7.4'*'i<*7  5 
7.94-<JS7 
S. 557652 

8.7454^9 
9.10-915 

7.15S965 
7.536079 

7.9^';777 
8.X44238 
ff.S 59480 

6.805191 

7. 1 6117  25 
7.486904 
7.786151 

8. .'60689 

6.495<^6i 

6.81369: 

7-»«5>5'5 
7.566633 
7.45''<o8j 

(2  561 10} 

1  j.t66(2o 

•3'753f' J 
i4.}nSoi 

14.S77476 

1 1.652297 
1 1.165570 

t).i  19941 

i?.590)i^ 

»o..'iJ77  7i» 
1  i.iT4'>67 

I1.08552I 
12.4622(1 

13.8x1 i}5 
l5.ltf5oo} 

•3'4'S574 
13.79*5642 
I4.<i95945 

io.Ui5Sy  5 

10.47  7160 

1  v.O  «  ^  fj*'  « 
1  1.158116 
11.469921 

9.446649 
9.765224 

IO.Ojyfl09 

IO.?}Jf96 

io.594'ii6 

8.85 13-0 
9.i2r6;9 
9.371888 
9.603601 
9.818149 

8.512559 
8.545632 
8.755625 
8.9501 15 
9.118546 

7.8t57'-9 
8.021555 
8.101412 
8.364920 

8.5M564 

ii 
»: 

»} 
»4 

ij.4i5'>;6 
M-9389«8 

16.443^''' 
16.955544 

'7.4'3'49 

14.029162 
14.451117 
14.^56843 
15.246965 

15.6110^2 

II.764T77 

12.041  fSi 

'-•5'^>>79 
12.55.357 

ii-7S^30 

10.855525 
11.061242 

1        /  M  1  ay 

11.469535 
11.653585 

10.016805 
iax<»o745 

10.371061 

10.674778 

9.191144 

9.44141^ 
9.580107 

9.7066 IX 

9.S11580 

8.64S694 

8.771  J4'J 
8.885218 

8.984744 
9.077CV40 

»7 
z8 

J» 
91 
}4 

?f 

1 7*876344 

18.  J2705} 

iSt  1^11  111 

15^1^)40 

19.  <'v»445 

'  5.931771 
16.529587 
6.66  J  ji^  5 
16.9^)7  16 
«7«*9>ojJ 

17.58S49J 
•7.873553 
18.147647 
18.411 199 
18.664615 

1S.90S2S4 
i9.i425Su 
19.567.S66 
19.584486 
i5>.;9»775 

i4.<75«<i6 

r4,'S4;o54 

1  ^SiiS  1 
1  ^.«J  y  V 

15.141074 

'5-37»4»a 

l<F.no2  55o 
><•  191905 
'M74»9J 

15.005166 
13.210534 
1 5.406 1 64 
lj.590721 
13.744841 

1 1.825780 
1 1.986710 

1  '  .  L  ;     1  T  1 

11.27  ;f)76 
ll4n9<»4S 

10.839980 

'o.935>«7 

1 1 -0 5  1 08  I 
ii.isS4.)3 

11.1577^5 

9.918973 

10,026580 

10.1  16  1 13 
IO.I982S5 
10.273654 

9.160945 

9.157125 
9.5«>6566 
9.569606 
9.4i<9'4 

2aw'Mio4}ti 
XO.3S8767 
20.765793 

21.1  3i!i}3 

s«. 4X7222 

13.929086 
14.084045 
14.230:39 
14.368141 
14.49824^ 

IX.551S16 
12646557 

i:.75',792 
12854011 

"«.947<74 

1 1.549802 
1 1.45  500X 

M.5i589» 
11.586936 
11.654570 

10.342801 

io.4i>624.) 
ia46444i 
10.517836 
10.566^^22 

9-47931 3 
9.5165/4 
9  569452 
9.60S575 
9.644159 

i<J 
37 
58 
J9 
40 

4" 
4* 

43 

4+ 
4J 

ii.Sj::j4 
Z3.>672}7 
22.491464 

22.80SH  7 
2j.Ji4774 

16.546S52 
itf.7iu8S 
14.8^7893 
17.017041 
I7.«59'i87 

14.6209:^7 
«4-7J<?3o 
14.846019 
14,949074 
1 5.046297 

13.035109 
15.117018 
•3.193475 
15.26493" 
I3.?3«7»" 

"•717*95 

ii.775'8* 
•  1.828871 

11.878585 
I  i.92461 5 

10.61 1 765 
10.652994 
i  0.6908  20 
ia72  55i? 
10.757360 

9.tf7<fo8 

9.705917 
9.73itf5» 
9.75<f956 
9.779051 

2;.4I24oi 

2;.7ut;tfi 

»3-98i9'>4 

-4  '-54176 
»4«J«87.5 

19.993055 
20.185628 
20.570797 
»«.  548843 
i»».720<i4i 

2a8j4655 
2i.<>42958 

»«. 195133 
11.541474 
i(48-t86 

i7.»943<9 

17.425208 

17.545915 
17.662774 
I7.774n7rt 

lf.l)Soi< 

15.2x4545 
15.50617; 
15.585182 
15.455832 

13.5941x2 

15.451451 
15.506965 

15.5579"*' 
i;.6o5523 

11.967257 
12.006701 
11.04324: 
1 2.07  7076 
11.T0S414 

10.786569 

10.S13366 
10.S57951 
10.S60505 

i3.S'?n97 

9-799';7 
9.S1739; 
9.8539^3 
9.849089 

9.S  "5:80" 
9.SiS65!8 
9.39691J 
9.9.>6i^<  • 
9.91481^ 

4<$ 

47 
4a 
49 
fo 

i4.77545i 

25,014710 
25.266709 
25.J^i<59 

17.S80067 
17.981016 
18.077158 
18.16371; 
1  18.15592'^ 

1  iJ«Ji43?o 
1  15.58^01? 

'  15,650026 
1  15.761860 

1  3.65'M»22 

13.691609 

15.730476 
13.766S0,. 
1 3.S00748 

11.1374' ' 
12.164169 
12.1891 59 
12.212165 
11.133487 

1 0.9.10 1  ^^  r 
10.911 5  V 
10.935576 
10.943235 
10.96141 5 

TABLE 
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TABLE   IV.  conrinuU 

Being  the  Prefent  Value  of  One  Pound  per  Anminh  for  any  I^om- 
ber  of  Years  to  come,  not  exceeding  ipo,  at  .  the  fcveral  Kates 

h  4»  5%    7»  ^>  9>       *o  Compound 
Intereli  . 


S' 

5*1 
55 
54 
55 


56 
51 
58 


2(5.965466 
27-'5"9;8 
27.531008 
$9]  27.5"583? 
6o|  27.6755<^<f 

27.84'»3y5 

18.000346 

28.1 55675 
2S.5064S  1 
28.451894 


61 
62 

64 


66 

67 

6a 


JO 

V 

73 
74 

21 

76 
7? 
78 

79 

8n 


81 
82 

83 

84 
_8^5 

86 

87 

S8 

89 

9? 
9' 
9J 
93 
941 


3  /er  Cfw/. 


25.9S1230 
S6.16624* 
26.374993 
26.577663 
26.7744^0 


28.595343 
iS, 73^051 
18.S67C41 
69)  2S.967127 
29.123414 

19.146343 
29.365<^'X 
29.480670 
29.591884 
29.701819 

29.910193 

3<'w.9993 
30.ir67S9 
30.200766 


3a..:9io<N6 
30.3S-5S9 
30.4(515591 
V .5500S8 
^■-'.6;  II 54 


3«>.7<.9(!f8 
3'^.7!5<5z7o 
3o.S6»457 
30.932482 
3 1.00:410 


3i.0705fu 
31.1 362 1 5 
Jt.inuxof 
51.361338 

95  _ji.3i:(^59 


96  3l.3Sl2i2 


31.4380SA 
31.493281 

51.546875 
?'-5y'i9"8 


4  fer  Cent. 
11.617487 

11.7475H 

5 1.872677 
21.992958 
12.10S614 

5  per  Cent. 

18.538977 
18.418074 

18.493403 
iS.j65i46 
18.633472 

22.219S11 
22.326751 

22.4295(?S 

22.528431 

18.698545 
18.^60519 

1S.81954'- 
18.875754 
18.929290 

22.714896 
22.802784 
22.88729; 

15.96S55 1 
25.0466^^ 

i9.'tiS8;4 
1 9..>7  5  )80 
19. 1 19 1  >4 
19.16107  r 

1181 1 
194049 
2.5 .55:^9 
13.330297 
23.3945:6 

1 9.ioioi'') 
i9.i39i>66 

19.27550' 
19  3(.93i  I 
19.34167? 

'^■5;  59.78 
19403  7S9 
19.432180 

19.459U9 
I9.4.H970 

23.456260 
25.51564a 

i3-5727;< 
23.617616 
i:i.(J8o4i« 

25.751I6; 

»5«7  799^5 
25.826889 

2;.87io<i9 

^3'9iJi9J 
25.957109 
2J.997220 

;4  t,^5TS^ 

:..|..':- 

:4,inS5^^_ 

•  9'5  '9495 
19  532853 
19.555098 

19  5"^'2S4 
19.  $96461 

■79^15677 

I9.6;^978 
!9.^5i4>3 
19  6 681 107 
19  6  i;S  r(> 

i4.i4:g;i' 
24-175788 
24.2074S9 

i4-i?797«' 

1 4.:67  J  79 

ify.i'iySii?; 
19713111 

i9-7^»8<9 
19*H987  5 

19.752262 

i4-?ii558 
24.348614 
»4.17?<67 

t4.v;775- 

19.764059 

19.775294 
19.78J594 
19.79^185 

14.410900 

2444319? 
24.4'i46:t8 
24.4S5200 
141505  <oo 

19.81JI34 
i9.S259;7 
19.S31311 
19-S40306 
.  13^8479^ 

,1|.0(III.MMI 

6  per  Cent. 

5.815076 
5.861592 

5  906974 

5-94997  5 
990545 


6.028S14 
6.064919 

i.098980 
1.1311 15 
6.161418 


5. 190016 
6.11 7006 
6.142458 
6.166470 
6.289125 


6.31049; 
6.330654 
6.;4967; 
6.367616 
6.384544 


6.400513 
6.411578 

<-4»979i 

6-44;i';'0 
6  45  5>>4':> 


6.467781 

6479039 
6.489659 

6.499678 

6.5"9'3i 


6.518048 

6.554>vt> 

6.54'8!53 
6.548947 


6. 55  51^1" 
6.561S96 
6.567827 

6.573421 
6.578699 


6.58;'5-9 
6.5S8576 
6.591808 
6.5969SS 
6. 6009^2 


6.604651 
tf.6oii6; 

6.611475 
6.614599 
6.617546 

6*666«67 


J  per  teat- 

5.852477 
3.861126 
3.889838 
3-9'573(5 
3-93994  > 


5-9'?256i 
V935702 
4-'>o;4<o 
4.011926 
4  •^59'85 


4.055311 
4.070384 
4.084571 
4.097637 
4.109941 


4.11144) 
4.132187 

4.»4»»3» 

4.151618 
4.160591 


4.168590 
4.176252 
4.183415 

4.190105 
4.196561 

4.202207 
4.207670 
4.1x2776 

4217547 
4.222007 


4.1*6175 

4 130070 

4.133710 
4^137115 
4.140191 


4. 14;  2  64 

4,  :+i:>  -4i 

4.248637 
4.191061 

42533*9 


44'»5J448 
4-«f74»« 

4-259279 
4.261008 
4.262625 


4.164135 

4.165547 

4.266866 

4.26S099 
4.269252 

4^185714 


1.253229 
1.17 1 508 
1.188434 
2.304105 

2.3iS6r6 


2.532051 

2.54449  3 
1.356011 

2.566678 
2*376554 

1-385693 
1.39416$ 

2.409264 
2415989 


2.422209 

1.427971 

1433307 
2.438247 
2.441812 


1.447057 

2.450979 

2.454610 

1-45-973 

2.4610S6 


1-  4^3969 

2.4666^8 
i.4<59io9 

2-  471597 
2.475516 


2.475478 
2.477295 
2.418977 
2.480554 

i.4*?in76 


2.4'i3?u 

2.484548 
2.485692 

2.486751 

»'487734 

3488642 

3489484 

2.49026; 

2.490984 

1491651 

2.492271 
2.492845 

i-4955'3 
2.493864 
2 4941 '9 


1.50(1000 


10.9:^4-1  [ 
10.985^41 
10.995715 
1 1.005153 
11.015993 

to  per  Cent. 

9.911553 

9.919599 

9-955999 

9.941817 
9.947(06 

I  I.OllOl  1 

1 1.02936^ 
1 1.0)61  f  8 

11.142510 
11.047991 

9.951915 
9.956286 
^.960260 
9.9(^5875 
9.967157 

1 1.055205 

11.057984 
tt.061371 

1 1.066395 

1 1.070087 

9.970143 
9.972857 

9975325 
9-97  75<i8 
9.979607 

11.075475 
1 1.076582 

11.07943? 
1 1.082049 
11.084448 

9.981461 
V.985146 
9.984679 

9  98607 1 
9.987559 

ll«8665o 

11.988670 
1 1.090525 
11.091225 
11.093782 

11.095213 

1 1.096526 
1 1.097790 

I  I  nn^lHl  « 
I  1.099849 

9.9S8489 

9.989535 
9.990487 

9.99135' 
9.992158 

9.991852 
9  993502 
9.994093 

9-995"8 

1  1.100778 
IUIOI652 
11.10:414 
II.I03I52 

ii.to579i 

9.995562 

9'9959tf5 

9.996331 

9.996665- 
9.996969 

lt.104396 
11.104950 

ti. 105459 
11-105915 
11.106154 

9-W3!*44 
9997491 

9-997725 
9.997950 
9.998118 

1 1.106746 

11.10)107 

11.107437 

ij. 107741 
11.108019 

9.998289 
9.998444 
9.99S586 
9.968714 
9.998851 

11.108274 
1 1.108509 
11.108723 
ii<io89ii 
1 1.109101 

9-99"9>  ' 

9.999154 
9.999121 

9.999202 

9.999274 

tl.llHIi 

The 
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INT 


'  The  Amount  or  prefent  Value  of  any  Sum  of 
Honqr*  ftr  any  Nitmber  of  Yeara,  not  exceed 
tng  io3,  at  any  of  the  tSon&A  Rates  of  hM- 
refl,  is  thus  foiiiul : 

Look  in  (he  firft  or  fecood  Table  for  the  Num- 
ber of  Tears,  and  even  with  that  Number,  un 
der  the  Rate  of  Intereft,  is' Ae  Amomt  or  pre- 
fent Value  of  I  /.  which  Amounr  or  prefent  Va- 
lue fo  found,  beios  muitiply'd  by  the  ptidc^ 
Sum,  ttie  9M&  If  tbe  Amennt  or  piacnt  Va- 
lue rcquir'd.  • 

After  the  fame  manner,  the  Amount  or 
ftnt  Vaiwof  any  Annuity,  or  other  yearly  ray- 
oacnr*  ttfbond  hf  the  cbivd  oc  feanh  Taue. 


Qucil  I.  viii  l%$L 

Iwtttit  si*  per  Com.  per  Ana. 


m  15 


In  Taklt  I.  even  with  [  5  Years,  and p 
under  il.Ptr  U»r.  I  find  tbe  Amount Si^ofSpaS 

Which  iiniltiply*d  by  the  Fkincipal  -  -  is 5 


The  PiodiiA  win  be  .  •  •  t59M,6^. 


Queft.  5 .  Wha$  viii  I  jo  /.  5  x.  o  ^ amwuK 

in  X  X  y  ir I,    81.  per  Cent,  per  Am.  Ow* 

In  Ta!>/f  I.  even  with  11  Tears,  and 
under  8/.^  Om.  1  find  the  Amount  S  5.033834 
of  1/.  10  be  ^  ' 

WUdmmliiplyMby  -  -  •  -  i|o,a}a.  : 

The  PkodoA  trill  be  -  •  -  7stf.3^»6v. 

AnjtB.  Ti6l.6s.  10  [  d. 

Which  Anfwer  is  the  fame  widi  that  given  to 
the  third  Queflion,  and  fhews  the  Agreement  of 
thelWee  one  with  theotfacr. 


Queft.  6.  Oiir  lunaii  tht  Leaft  «f  m  Ejiaxt^  Vk' 

liu  61  1  ptr  Ann.  more  than  tht  rcjtrx'd  Ktnt^  12 
y<«rf  f  cme^  tMidi  kjttfv  vbAt  Sum  9i^bt  to  bt  fault 
maJiii  y«sn  f*  the  Urm,  mU  thertky  hmJl'  '»  tp 

thtRMttf  « I.  per  Cent. 

per  Ann.  Cm^n»ii  inter tfl* 

IfindinTdf'.l^"  rhc  prefent Value^ 
of  I  /.  ferAnn.  tor  40  i  ears  to  come,S  i 04^3.97 
at  6 1,  fcT  Ctnt.  ftr  Amn.  to  be  S 

I  find  in  the  {W  TMt  the  Vahic^ 
of  i/./flr.«lmi.for  i2Yemtoooair,>  8.383844 
acthefiaeRatr,  tobe  3 


j^fie.  259/.  17;.  4 ''^ 

Queft.  i.  l^ljor  it  tbt  ^ijent  Vulut  of  459!. 
t7s.  4d.  ro  \>t  fudd  M  lJu  EtUof  15  YeurSt  Jif- 
tonKth-^^  at  the  R4Kr  «f  jL-pcrOoii.  per.  Ann. 

Com^aund  Inttnji  ? 

In  Tthlt  II.  fvrn  with  i Yeirs,  and  1) 
under  j  /.  ftr  Cem.  1  find  the  preient  >.48iOi7 
Value  of  I  /.  to  be  ^ 

Which  moltiply'dby  the  ^^i*-!.  219.3^^7 
cipal  J 

The  Frodttft  wia  be  r  -  -  las.ocxj.S'f. 
.^ts/is.  xx$/. 

Queft.  5.  What  vill  I  5 1.  per  Ann.  amcuttt  m 
.  to  In  2 1  Yms,  «r  8 1.  per  Cent,  fier  Ann.  Omfwtd 

Juterejit  ' 

Id  Table  III.  evea  with  at  Years, ^ 
and  under  HI.  per  Cnr,  I  find  the > $0.422921 
Amount  of  t  l.^r  Ann.  to  lie  j 

Which  mulnply'dby  —.-  -  15 

■  t 


The  Fwduft  wiP  be  .  -      -  75«-14a8t5 


Queft.  4.  WhattfilhtfnfiafV^K  of  1 5 1.  per 
Ann.  fir  It  lean  to  comt^  m  81.  pcrCcntjper 
Ann.  CfM^fdN^  ? 

In  TtUc  IV.  even  witli  zi  Years,") 
and  under  iU^MrOwr.  I  find  the>  io.oi«8o) 
prefent  Value  ot  i  Lptr  Am,  to  be  3> 
,   Which  iiMiltiply*dby  •  i) 


The'  FvodttA  will  be  - 

i$o/.  5i.  of  i4 
\ 


TheDiAmeeie  •  • 
Which  miilriplyM  by   

TheMuftvillbe  -  -  3PM47i8o 


>2000. 


i)o.«$i075 


Anfw.  599/.  <4»-  I*  W- 

Queft.  7.    A  kM  the  of  an  Ej^ntt  «f 

100 1,  per  Ann.  i  y  IWf  St         B  b««  tfcf  R*- 

wr^N  «f  tie  fame  EJiate  fir  fcrr,  ('ftfr  rhe  £x- 
piraximt  tf  the  jmA  i  j  Years.  It  it  demanded,  fVhat 
ts  the  l>rtfint  falue  vf  K*i  Term  of  i  y  Yeartt  And, 

UlyAt  the  prefent  Valut  of  R's  Reverfion,  conning 

at  the  Rste  flf  J 1.  per  Cent,  per  Ann.  CnfsMi^ 

I  find  in  th  c  Idli  Line  of  TMe' 
IV.  under  5/.  per  Cent,  the  Fct( 
Simple  of  1 1,  per  Attn,  to  be  worth 
20/.  which  muitiply'd  by  lao,  theV 
Product  is 

I  find  in  the  fame  TaUe,  the  Value  ^ 
of  it.  per  Ann.  1 5  Yeaw  to  come,  atr 
the  Oime  Rate,  to  be  io.579<J<85  >io37.jtfj8 
whidi  mttUiply'd  by  100.  the  Pro-C 
duft  U     '  J  

The  Difference  is    -   -   -   9^^  034^ 

Anfv.  1 05  7  /.  1 9 «.  3I   the  Pofleff  1  j  Ys.  tocouie. 
-     9tfif.  OS.  8*i.  the  Revert  after  the  faid 

 ^  (15  Years. 

aoco^. the  Fee  Simple. 

Quctt.8.  a  Ltale  of  certmn  Profits  fir  fevtn 
Years,  A  makfs  ftt«  Ofri,  titber  »  pt^  l  ^ol  ^fj 
line,  and  5cc!  per  Ann.  «r  i  700  I.  J5ll#,  W*t 
•Kt  any  Kent.    B  bids  6 50 1.  Fine,  andtCOh  P«* 

4an.  Md  C  aool.  2«ih^  tad         pc  ^^J^ 


Digitized  by  Google 
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Tbt  Qufji  on  ts,  Vfhitb  is  the  Ofir^  ttndvhMt  th* 
Pf^ntui  ,  iomfuttm  mf  $bt  Mm*  tf  fLperCeat. 

.  TheAmoaatof  i/.  IB  iTwvp  /.  i. 

at  W.  ftr  Ont.  (in  lWrI.)iniilr>  mi  OI  Off 
li^y'd  by  1 50/.  is  ^ 
Tb«AaMNmt4iri/./irr^.  b> 

7  Years,  ar  5  /.  ftrCtnt.  (in  TMt^n^  t«  OQf 
III.)  njuUiply'd  by  900/.  i<  3 


HPT- 


There^e^'(firftOfl«r,atthe7  \ 


xi9%  01  o) 


£od  of  7  Years,  will  amount  unto 

Tbc  Amovq^^f  i  /.  in  7  Yem,  •\ 
pt  5  /.  ^  Cm.  imltipty'd  bv/ 

1700/.  is  whit  A*6  ad  Oflfef  viVT 
amount  to  io  the  Came  time  J 


The  Amount  of  i  /.  in  7  Yean,  ) 
at  5/.  />«r         multiply'd  byS  914  1%  03^ 
If 50  /.  is  S 

The  Amount  ofiLfir  Jnn  \nJ 
7  Tcans  >t  5  /.  /«rCMr.»dtiply'd  >ztfs8  08  oof 

1^  AOO/.  it  .  b 


The  Amount  of  i  /.  in  7  Years,  !> 
9k  %  I.  ftr  Cm,  nralirply'd  |>y  >  a8i  08  05 

seof.  U  .  < 

The  Amount  of  i  /.  fer^nn.  \np 

by405M|i  •  ^ 


The  Annoanttof  the  &idO£Eers,  at  the  End 
of  the  faid  Tertn,  being  thiM  known,  look  ( in 
Tab.  \\A  for  thj;  prefeor  Value  of  i  /.  payable  at 
the  End  of  7  Xtm,  at  5  /vr  Ont.  which  wifl 
be  {bond  to  be  .710^82.  Whidi  faid  Value  be- 
ii^  Dwki^rjd  by  the  jiid  fevenil  AvQWtf**^ 
AroAifii      be  tils  jficftiiK  IRtfn^  ^  4^ 

t,       S.  d. 

iUjn&tttWb^tfji%tti^nhci9fij  18  03 

^'»2d  1700  00  00 

«  •'•54)  08 

Thocfbte  tbejpfefcnt  Value  of  what  pdSen 
'  11  oB^ie ^1ii9 '<^«  ifl.  tf)7  11  05 
/  id.  84)  09  08 

ffn  -  •  7if  04  di 
Which  infiifn  the  QyeOioa  . 


Jr»  ift  CHftr  ia  ;oo  f.  ter       >  .  IL    f.  ^ 

the  prefent  Value  of  whicn,  for  7>i7l|l  O)  cS 

'XOM,  at  J  /.  fer  Ctmt.  if  J 

Aid»FlM«f  —  —  1500000 

•  '  ..  ,      i88j  18  03 


^4  ad  .Offer  h  a  Fioe  of  1700  00  90 


▼okU. 


B '«  Otfer  i«  »oo  /.  /vr  ^jwr,  the  ) 
prefepc  Value  of  which*  for  jS^nfl  0$  oif 
Tem,9lt  il.  ftrOm.  it  ^ 

And  «  Fine  of  «»•  — .  tfo  oe  00 

1*07  05  ot 


C«  Offer  ia  405  /.  Ptr  Out.  tbe^ 
prefent  Value  of  which,  fog  }Saf4|  O^-OO 
lears,  at  j  /.^  Ont.  is  S 

Mftlteof-r  '-•iOOOOOO 

aj43  09  08 


Thaefa*  C*«  h  mom  ^  d*%  ift  < 57  A  o''* 

2d  845  09 
B'a—  73tf  o» 

Quefi.  9.  A  flvM  f  jyol.  ftr  m  ^^Mwir*  ^ 
xool.  per  Afln.  fir  99  Ytmrt.    fi  /uti  1 550 1  oif 
M  UttftH.  It  is  re^mr'J  f  iJ^twL  wbUb  ptiU  amouHf 
*•  tbi  ffmtfaSmft,  4it  tht  Emd  tf  tbt  fMd  99 
f  V  ^1.  lPrCbit.jpe»  Aim.  C^N^ypnuI 

■'••nKF? 

The  Avonot  o£  il.ptr  Jm$.^  V.  ,  i.  <t 
in  99  Yeara,  at  61.  per  Cent.  (inS.<»iSat  oa  otf 
T*A.niO  multiply'd  by  100/.  i«S  % 

The  Amount  of  i  /.  in  99  p  J 
Yean,  at  ^ /.  C«rt.  (in  Tab.  l.)>^t^  9}  '  M 
multiply'd  by  ijjo^*  is 

Theie^^*iiQO/. 
..m  atnouitf  ibn.nmo 
1 550 /.In  that 


i}6^^  18  o^ 


VUcftraafimi  the  Qaeflloii. 

If  the  prefent  Value  of  that  DilRrence  i«  re* 
quired,  find  the  prefent  Value  of  i  /.  payable  af 
the  End  of  99  Years,  at  5  /.  ^  Out.  (in  Table  II.) 
which  awhiply'd  bythe  Difference,  the  ProduA 
win  be  Ae  fnlie^:  Tdne  ihn^      411 A  9  A 


of  i/.-*  ' 

comey' 


The  prefent  Vake  «f  the  07tf^l«ncelt  fiW- 
wife  thuB  found  •*  '  '  * 

Find  the  pcd'enrTalne  of  1 

f>er  Jmt.  for  99  Ye»T8  to  comej 

at  61.  fer  Ont.  fin  T«*.  rV.J>  XMx.  09  01 
which  multiply'd '8^  100/. '•Sf     •        '  ^ 

FkodnA  win  be 

Which  i<  the  Drefent  Vajoe  of  ' 
top/,  ftr       ibr  ppTc^ift^  ik  ■  ■ 
d/.  ^  Ont. 

And  from  which  fobtrf^        1550  00  00 

it, 

There  wi|l  remain   —  —  -   i^i  09  0^ 


The  lotereft  of  B'a  i  J50/.  tt  /.  fn>  Crw.  it 
^-^i.  ftr  Ann.  Thmi0^  ^  msd^^kf^jim 
more  thnnlL  •  '  •  ■ 

t.  i.  Jt 

The  prefent  VsIm  of  7  fir' 

Am,(oi99j§wmmmit,mHJ^  ittot^ 


1 1 
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INT. 

t.  f. 

■  The  prefent  Value  of  15J0/.  tol  ,u 
be  ptid  at  tte  End  of  99  YiHf,  bj-  ^  " 

'ncrefiwe  the  {teAat  Valw  of  ^  ^ 


the 


Alter 

IB 


•teoftoAtrarefvlQue- 
f,uteifly:«ofwefd. 


INTERTIES  19  a  Building,  are  thofe  fmtll 
Piece*  of  Timber  that  lie  horiEontally  between 
the  Sommcrs ;  or  between  them  and  the  Stll  or 
Rtaftn. 

INl  ERVAL  of  the  Fit*  of  eafy  Reflexion, 
an^  of  eafy  Tranfmiflioo  of  the  Rays  of  Light, 
is  the  Spaces  between  every  Heiwi  of  the  Fie, 
and  the  next  Rerun. 

Tbefe  Inurvutt  Sir  tf.  NhMw  Jhewt  fiow  to  eol- 
IkA:  and  t^ience  to  deteimine  whether  the  Ray^ 
Him  be  rtfleded  or  tranfiniticd  at  their  fuble- 
'i^tKut  IneideiM^  on  any  pelhwid  MbMm,  (See 
Li^ht,  f^r.  and  Ncu-ion's  Of>tick>,  Book  2.  Hart  3.) 

INTESTINES,  are  a  lone  and  large  Pipe, 
vfiich  by  feveral  Turnings  ana  Windings  reacnec 
from  the  Pylorus  to  the  yfnm :  Thej  are  knit  all 
along  the  Edge  of  a  Membrane  call'd  the  Mefen- 
hiyi  and  are  ufually  fix  timef  aa  long  as  the  Bo- 
dy to  which  they  belong  ^  that  fo  the  Chyle, 
which  efcapes  the  Ladeals  of  one  of  the  Guts, 
may  be  taken  up  by  thofe  in  the  next.  They 
have  three  Goat^  of  which  the  inimofl  ia  made 
Hjrof  fhort  Fibcet  bound  (omther  bv  fine  Blood-^ 
'Vtflels,  and  difpofed  aa  thofe  of  the  Stomach  : 
^or  the Leimhof  a  Fibre  is  the Tbicknela  of  the 
Ci>an  Thb  Om»  being  nknch  latter  than  the 
other,  liei  in  Wrinkles  or  Plaits,  which  arc  callM 
yaixMltt  Cmmivnitts.  It  hsrh  alfo  a  great  Number 
of  little  Glondi,.  which  in  the  (null  Guts  lie  in 
'Clufters  every  where,  but  where  they  are  knit  to 

ei^Mtftnttry^  ,  GUnds  feem  to  feparate  a 

i<|uor  for  the  diluting  of  the  thick  Chyle,  that 
it  may  the  more  eafily  enter  the  fmall  Orifices 
of  the  La^ealt.  The  fecond  Coat  is  made  up 
of  two  Orders  of  Mufcubr  Fibres,  one  running 
ft»igbt,  accotdipg  to  the  Lc^gt^  of  the  G  utt }  the 
c^hergoes  rouiid,  defcribing  rather  a  fpiral  than 
a  circular  LiitCj  ^y  the  (ttcceiSve  Motion  of 
chefe  two  Onkri|,of.th^.^^e«»  ilieGuttace  in 
a  cqntiiiiMlXIndaiatMn  j  whi<h  it  called  the^cr-' 
wimlir  or  Ptrijialtuk^  Motion  of  the  Uitfiints.  The 
diird  and  extefnal  Coat  if  cooxDoit,  fpd.comea 
from  the  Ptritm/nif{^ 

The  /»if(/?i»o,  tho' properly  but  one  continued 
Pipe,  yet  are  divided  into  fix  Parts  j  three  thin 
^nd  {null,  and  th^e  thick  and  great.  The  thin 
jindApall  are  the  t)i»atnitm,  the  Jrjuniun,  and 
Binm.  Thick  and  great  Gtui  are  the  Cecum,  Co- 
isaa,       KtBtun    See  thofe  Words. 

INTESTINE  Mum  of  the  Parts  of  Fluids. 
Where  the  attrafting  Corpufctes  of  any  Fluid 
are  claflick,  they  mufl.  aUxflarily  produce  an 
Inttfiin*  Mutttm  j  and  this  greater  or  lefler,  accord- 
ing, to  the  OegrefJ  ofidwir  Elailiciiy  and  at- 
ll)3^ive  Forces,^. 

Fqr  two  elafiick  Partielet«  after  jsccttng,wiU 
fly  firomr  one  another  (abftraffing  from  theRe«- 
fiibncL-  of  the  \JtJium)  with  the  fame  Degree  of 
Velocity  that  they  «aet  tpgether  wifh.  (See  £U- 
iiirinr.)  But  4#hcn  in  leaping  back  mm  one 
another  they  approach  other  firiidca,  Acir  fi' 
hfity  will  be  encreafcd. 
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INTRENC^ENTS,  are  all  Sorts  of  WorM 
made  to  fortify  any  Poft  againf^  an  Enemy  t 
There  is  ufually  a  Ditch  with  a  Parapet,  or  Row* 
of  Fafcines  loaded  with  £acth.  GabionS|  Sand- 
Bigs,  or  Hogfheadi  filed  wira  Bardi  -to  coirer 
the  Men  from  the  Fire. 

U>iVADIATION£S.  was  a  Term  fonnerlt 
ufed  in  the  Lair  for  Morti^gef  ^nd  PUJ^tt :  And 

fb  In^MJiare,  was  to  fvlortga^e  LattJ. 

INVENTION,  in  Painting,  Sculpniie,  d»i\ 
is  the  Art  of  finding  out  proper  Obje£>s  for  a 
Fiaure)  by  the  Help  cff  HUlitHrjf  or  ancient  Pap 
bles  Bfc.  ,  '  • 

INVBNTIQNES,  waa  the  Term  formerly 
for  what  is  now  ca/l'd  T^eetfitre-Trive,  viu  Money 
or  Goods  found  by  any  PeHon,  and  not  chal- 
leng'd  by  any  Owner ;  Which  therefore  by  Conf- 
mon  Law  waa  due  to  the  Ktqg  (whence  that  old 
Rhyme  iiied  to  ^a.t>ay  in  many  Covntriea  by 
theCbildm,      WUbmh/i*  lLveft»mJ, 

bt  the  K!r>i^' s  My  Gr^muL.)  ' 
And  King  Sdm.  h  we  find,  granted  to  theltaww' 
0/  tht  Pm$t  hnrntkmn  fiuu  fir  hkn  Sp  IkfrM, 

INVERSE  MetM  tfUmuMt,  is  the  Method 

of  f  nHin^  the  Flovntiv  Quantity  from  the  Fluxiott 
givt'Oj  and  is  the  (ame  with  whit  the  foreign 
Mathematicians  call  the  (.'alculut  Intriralis :  Oii 
which  Suhjeft  there  is  a  Treatife  publifh'd  in 
Frtneb  by  Mr.  Carre,  A.  t).  i  700,  Printed  at  Parit,^ 

Some  call  it  Skumunry  ylrithmetick,  j  and  the 
Reafon  md  Fonndatioo  of  it  Mr.  Utfn  Ihewa  is 
his  Book  of  fliixims. 

He  had,  in  Prtf.  i.  of  his  fourth  Seflton,  been 
(hewing  how  to  MtuAfaM  tbt  Jrf'i  of  Ipptrboli' 
ftrm  Hgmt :  And  in  Cbr.  of  that  Prtfojuhm^  he 
fhews  that  'tis  manifefV,  that  any  ParmMa^  Of 
the  Complement  of  any  Parabola^  to  the  circum- 
fcrtbcdf^rallelogra  m  J  or  an  HyfnUU  heiiiggi- 
vcn  :  And  fuppofing  the  Ordinate  (Sri  Fti.  1.  an- 
*e.U)  PM^yi  the  Abfcifli  AP^ix^  PK  =» 
OD=s>,  the  Axis  O^ssr;  That  aU  the  PK, 

or  />'s  are :  to  aU  th#  PH  orjr'at  taaaa^  iti« 

to  m. 

And  if  it  be  required  to  find  what  Proportion 
all  the  ys,  advanced  to  any  Power  «,  hat  to  all 
them's  advanced  to  the  fame  Power  ■»  it  may  be 
thus  inveftigated. 

Soppofe  .tlw  new  Curve  NG  to  be  defcribed^ 
10  that  PN.be  always  equal  or  propcirdiml  to 

PjWH'or/'y  dtaritiaSMmifeft  dat  the  Sam  of 


xJ 


all  the  f  is  equal  to  the  Sum  of  all  die  P  N,  or 
to  the  ^yltiie^  Space  (MBN:  beeaaft 
> "  IS  alwufB-Mnal  or  proportional  to  P  N,  and 
PN  becomia  eqnal  to  OG,  at  the  iilne  time 

dut 


cd  by  Googl 


T  N  I  N  V 

 .  —  _   i  •  I 

that  y  becomes  equal  to  h"  =0D|  5  'tis  like-  that  to  invcftigate  the  Proportirtn  of  all  the^"  tO 

wife  manifei^,  that  the  Sum  of  all  the  b"  is  equal  all  the  h"  is  the  iante  thtag  as  to  inTcftigate  the 
or  proportioDal  to  the  Sum  of  all  the  OG,  or  Proportion  of  ^ Ourvifineal  SMce  AOGN  to 
tbcfaiaUclognm  jiOGK,  Whence  it  vpgem,  (the  PwalJelogran^ j^OGIC  WlSch  nuy  be dai£  ' 


ihui:  In  Farabobidi  aiut  Hmerbotoids,  the  Ge- 
neral £qiutioo  expiel&iig  the  Natoie  of  fuch 

Coma  iajr*  s  jt,  and  confeqiieiiilyy  assx*. 

Now  fupi'ore>"  ^  i,  then  i.  =  x",  and  t*  = 

jt",  which  is  an  Equation,  exprefling  the  Nature 
©f  a  Pinboliform,  or  Hyperoolifbin  Cwve. 

Let  the  fa  ill  Cur,  e  bt  ^NG,  sni  yi  P  ^  x, 
^  0  =     PN  =  t.,  and  O  G  =:  <V.   Then  (Hayei, 


Se&.  t.  Art.  90.)  —  rt  1  :  "  :  :  (w: 


Oall 


the  d:  to  all  the  t.  And  becaufe  t^was  put 
equal  to^"  J  thertfure  when  x.  or  PaV  becomes 
OGord,  thenj"  becomes  t"j  and  conftqucntly 
<i  1$  =  b"  j  thtrcforc  w  —  S  :  fc'  ;  S  . 

F&wff  tpf  way  ,-iifVy  ciiauct  the  g^th  Prop.  Arith. 
Ingnil.  Jirjf  dtjioxirid  Ly  the  Uarntd  Dr.  Waliis. 

CONS  ECr  AKY  L 

if 

I.  For  «f  finmd  befine  i  »      and  it  ia  alfo 
if 

iti;aa4'«*-<     +  m  «• 

&i;Vs,  and  i  :  i  —  —  :  :  all  the  y"  :  all  the  b  . 

*w  ft*  Nigativt  Series.  Whence  it  is  evident,  that 
if  the  Exponent  of  thePoti«r  of  the  intercepted 
Diameter  X,  betaken  for  the  Irdcx  of  the  &- 
ries,  it  will  be  as  i  is  to  the  PowCr  of  the  inter- 
cepted Diameter  or  Index  of  the  Stria  (becaafe 


1  as/  =x-  i  and  eoafeqneMly,  »«MpMlcntt 
y*  in  the  Dimenfiott  leqiirM)  iMiwiVlky  ma^ | 
fo  areall  die/  loatl  the 

CONSECtAHYtl. 

1.  Hitherto  wc  have  found  the  Proporrion  of 

all  the  >"  ,  or  ( multiplying  both  by  the  Fluxion 

*}  ^r  "  X  to  all  the  b"  X,  their  abfolute  Value 
may  be  found  thna:  It  waa  by  die  pccccding 

Corollary,  m  :  m      ff  :  s  «U  the :  aU  the 

that  ia,  lb  is  the  Space  AOC     to  the  Refianr 

m  A  c 
m  — >t 


aUtbe 

IX  =  J  :  /  X,  C becaufe  t  But  b" 


Theiffore  Szyi^£^ 


I  t 


• 


I  —  — 


CONSECTARX  lii. 


3.  And  it  we  luppofe  the  Index  =iZi. 

ich' 
I  -i-  M 


then  the  Value  of  all  the/  x  t«s=  1  and 

again.  If  in  the  Place  of  h"  we  fabftituter^ 


cufe/  SB         thati%  wfaCRjrbecoiBeaaBi» 
Z  a  a  aad 
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coNSECTJKY  nr. 

4«  Hence  M«T-»«r».  tim.  fV^.  J*. 
iiMr«r&«.  may  be  deduced,  upon  which  the  Lear- 
ned Dr.  Grig*ry*s  Gftmetricdl  Extrcift  chiefly  dc- 

fcodt.  For  becaiife  all  the/  i  are  =  all  ttc 
jp^"  »,  it  i«  evident,  that  (rejcSing  the  invaria- 
ble Quantidc*,  if  there  lie  any)  »&  «be     **  « 


0 


=^         =Cby  putting  the  gieateft  ««f 

♦ 

f  Whence  we  bkve  the  Deaionilrati«a*t 

the  fundamental  Rule  in  Stamuawy  jtabnutick* 
t$  fad  tit  JbwiiUjsMityff  fff^ 

COKSBCTAILX  V. 
For  inflance,  if  the  Right  Line  AO^c 

•  * 

be  divided  into  an  infinite  Number  of  x,  the 
Sum  of  all  the  Reftangles  contaln'd  under  any 

fewer  of  the  Abfcifla  x,  and  all  the  x  refpec- 
tiv^,  dial  it.  Ae  Sum  of  all  the  x"'  x,  or  the 
IfcuA^  whereof  x      jt  i«  the  FlaKioii, 

is  eqtial  to  =  zr-j—.  =  «•  «<» ^o^«' 


of  «  increafed  by  Unity,  and  divided  by  the 
new  Exponent.  And  Iccing  the  Thread  of  my 
Dircourfe  has  led  me  nn  ro  this  Head,  I  fliall 
iofifi  more  at  large  on  the  iaaic  in  the  next. 


PROP.  I. 

fad  tin  (is^ftity  •/  oMy  FliBthm, 

The  fummln^  up  of  Infinites,  or  finf^  nt^  the 
Sura  of  all  the  Fluxions  ot'an  unknown  Quan- 
tity, or  the  finding  the  Flowing  Quantity  from 
its  Fluxion  given,  is  nnr  'rf;  rifffirult  in  many 
Cafea,  than  the*Rcvirle  is  tuiy.  1  ihall  begin 
with  the  eafieft  Examples,  and  proceed  gra- 
dually to  thoie  that  aielnoce  ivtricate  and  dif' 
ficolt. 


Let  it  be  leqnired  to  find  the 


Qa»n- 


tlty  of  this  Fluxion  «x,  or  <(tfx°  xjto  the  In- 
dex of  the  flowing  Quantity  add  i,  and  then  we 

have  '  x  j  divide  ihit  by  the  fluxionary 

Letter  X,  and  by  the  new  Index  o-|-r,  or  i, 
the  Quotient  4  « x  is  the  flowing  Quantity  of 
the  given  FIwom. 


I  N  V  

Exitmfle  II, 

Let  it  be  required  to  find  the  Aowiof  Qji^n* 

fity  of  the  flo#iDg  Qganttty  of 

thefirfi  Member «jrx  Ussaxy^  and  that  of 

'tbeleeaodMeaihcr««^its«xy:  Whence  it  i« 

plain,  diat  die  flowing Qnantity  of  «>x4>«x^ 
ia  a  Mty, 

JBxmfk  in.  . 

Let  it  be  requited  to  find  the  flowing  Quan- 
tity of  ;  *  X  X  j  increafe  the  index  of  the  flowing 

Quantity  x  by  1,  and  then  we  have  3x>  x,  wbicla 
di^deb^  the  new  Index  ^andbythefliaionuy 

5  X*  X 

Letter  X,  then  the  Quotient  =  — ;  =s  x'  is 

3  XX 

dte  flowing  Qfiandty  of  die  given  Hoxioo. 

And  Uoiverfally  j 

If  it  be  requir'd  to  find  the  flowing  Quantitj 
of  w  X       X,  increafe  the  Index  of  the  flowiiig 

Quantity  x  by  i,  and  then  we  have  «»x"x*  which 
divide  by  the  new  Ihmx  m,  and  by  the  fluxio- 
nary Letter  x,  and  there  will  atiie  x*  £or  d« 
flowing  Quantity  required. 

Let  it  be  reqnir'd  to  find  jhc  flowing  Qoan. 
tity  of  ^  J  the  Fknon  (tUyi$,  ^^16.}  e»- 


preft'd  by  the  othtr  w^y  of  Notation,  ia  «x   *  x, 

and  the  flowing  l^antity  thereof  is  —  ^x*"* 
—  a 

=  Thu«  the  Flowing  Quantity  of 


«  X  X 

I 


4X 


XMs:  a«x*. 


Example  V. 

I^t  it  be  re^ttiied  to  flod  the  flowing  Qj^aa- 


t,tyof.--|-i 


—4  * 

X.  To  die of 


the  Power  of  the  flowing  Qiiar.nty  add  i,  and 
divide  by  the  new  Exponent,  and  by  x,  the  Quo- 
tient is  =  X  ~  *  =  —  s=5  the  flowing  Qaaa> 
tity  ^required. 

EumfU  VL 
Let  it  be  required  to  find  dte  flowing  Quan< 


X  X 


tity  of — zij  this  Fluxion  may  be  Lxpr<.rji''d 
Vrx 

thus. 


/ 
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4m,r    '  X  X  X,  and  theo  the  flowing  Quan- 


-tity 


1  v^*' 


The  flowing  Quantity  of  x  y/rrx^  or  *  X 

ar  '  is  J  X  ir)   x'^  =  !  y/irxxx,  and  the 

flowing  Quantity  <>f  x  y^i  r  x  —  x  x  is  found  by 

reducing  arx  —  xxl^  to  an  inflnite  Series,  and 

multiplying  the  fame  by  x,  and  then  finding  the 
flowing  Quantity  of  every  Tern. 

IjManflt  VIIL 


To  And  the  Fluent  of  <»  x  v^*  x  —  *  a.  In 
fuch  On  ft  -;  where  the  Fluxion  is  affcflcd  with  a 
yiuruium,  we  muft  confider  whether  the  fluxio- 
«ul  Quantity,  Itandmg  before  the  Ridical  Sigft, 
be  the  Fluxion  of  the  fimple  or  compoitod  Quan- 
Ttitf  under  the  »«<  <  l^vuiium^  fiw  in  faeh  Ca* 
fes  the  Fluent  niiy  be  finind  by  die  General 
•  Kule. 

Thuiin  this  Example  I  obfervcl  that  «  x  is  the 

Fluxion  of  4IX  —  <itf,  and  therefore  the  Fluent  of 

 » 

tfXy^AX  —  aa\  or  ax  X  ax  —  a<«|'  iSyX^X— -««| 


a«x  —  a«  * 


1   i->i  —  '  * 

In  like  manner  the  Fluent  of .  .—  ■•  '^»or 


^— — — i— r    ^^^^^^^^  1 

•jr— X  arjr  — #jt|     oear*  — »»*Xt 


—  »  wiD  be  fotad  (if  to  tbe  Exponent 
te'l  we  add  i,  «nd  divide  by  the  new  Exponent 


I,  and  by  die  flnxieniiy  Qnmtity  ar  «  —  & xi) 

tobey'irif  —  jrjr. 

Tfc*/»  Etiit!  may  b*  dtmonjirattd  hy  InJuHion  alj«  j 
ami  htrsnfr  »f-«f  MttM,  byftrtieidarlnJiMcti,  may 
Jcrvr  to  !i\e  f' •  P.t,!cltr  a  clearer  Notion  of  Sum- 
floatory  AritbrncticJc,  I  Jbtdl  txflain  tbe  /m^  in 
tbt  fifhmiig  Examfits. 

1.  In  the  ReiSangular  Triangle  ABCt  8ap- 

pofe  -rfB  =  B C  =  i,  ylP—x,  P/'  =  x, 
>  M  as  J  5  then  the  Equadoo  of  the  Triang^  ia 


frx 

jr  Y>  ^'^^  infinitely  little  Parallelog^ 
11^  as  to  the  FludoB  of  the Tramgle,  ta  ^yv 


«(b,S.bfli.ntion)*-if|  And  the  flown, 

Qfiamily  ia^^-^potdig  >=:^) 

it  renuini  to  he  proved  that  the  Sutai  of  A  the 

Cotnpleat  the  Parallelogram  A  BCD,  then  it 
is  evident  that  the  Triangle  ABC  is  equal  to  the 

Sum  of  all  thc  rx,  and  the  Triangle  y^DC  is 

equal  to  the  Sum  of  all  the  xy.  But  both  thefe 
Triangles  are  equal  to  the  Parallelogram »  and 
each  is  equal  to  ^  the  Parallelogram,  and  the 
f  oraUelogram  i<  equal  toxjn  dmfefele  M  the 

yx^~  ssTrian^w^BC. 

2.  Let  A  MB  be  a  Parabola,  AP^x,  PM 
the  Karametcr  s  t,  dUm  die  EqutiomoK' 

t 

the  Curveiax'^j',  and  the  Fluxion  of  the 

I 

1 

Parabolick  Space,  xit.  M/»  zsz  y  x       x"  x 
Now  jt  is  cTident,  that  tbe  Sniu  of  all  thofe 
ParaUdognnw  ii  equal  w  the  Panbolick  Space 

I 

^  M  B  D.    And  the  flowing  Qgutity  of  k 

:=:^x="'=(p.tti.V<brx-);^ 

xft  which  we  nmft  prove  to  becqnaLiothe 

Sum  of  all  the  y%. 

GMUpieat  the  Parallelogram  ,ADBC,  then  it 
iamaniteft  that  the  Space  AMBD  is  eqnal  to 

all  the  jrx,  and  tbe  Space  ^lAMJI  C  ia  eqnal  to  aD 
the  xy.  Bnt  by  die  Mfthod  of  Tangent*  it  ja 

y  txi  -.y.  t; madty—ys^  and  in  dw  ftn- 
h«ih»» 


la 


■i  trgayx  ^s  mxy. 


^Whence  x 


And^ 


mty 

yi 


Addine  t  to  each  Side  ?  J_  •  -  *9 
of  die  Equation     5  m  ylt 


+«1 


That  i« 


y* 

Wfcence 
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Whence 
And  confequently. 


mim-^-tsiS-yx  tS:  xy-^S:yxi 
But 

Sixy^S-.yx  =:xy. 
Therefore 
w  :  HP <  :  s X  : xjr^ 

And  eonfeqiieotly 

yfjk/  tf/7i//;  the  Examfhs  I  hare  pt-o^uaA,  then 
*rt  Mherf  which  occur,  to  vbich  thefe  RtiUi  canHot  be 
immJSately  affUtd ;  W  that  the  Reader  may  not  be 
at  too  rrr.it  fj  Lofs  -n  'ki  (\tfru  ^  fi-'^^  enJfavedr 
to  «M  bim  in  that  Particular.    But  Jirji,  it  isill  bt 

mu^pay  to  fm^t  tAtf. 

LEMMA. 

If  a  Binomul  be  to  be  laic'd  to  any  Power, 
jf. «.  «^  (which  fepreftntB  any  N«aiber,  wholeor 

broken,  pofitive  or  negative)  tlien  the  Unci* 
Of  Numbers  piifix'd  to  the  fe»er.il  Term*  are, 


fore  «+*!  Ml*"""*  «  4* 

  X  x*+  M  X    X 

I.  I  • 


Jt  +  «»  X   X  — 


1       X  t  efc. 


By  the  fame  Method  any  Trtttomia/,  Quadrino- 
mial,  8(C.  or  btfimko-momal  may  be  raifed  to  any 
given  Power,  -u.  j^.  To  raife  the  Infnito-nomial 
«-|-fci,  +  fi.*4-i5i*4.,  to  the  Power, 
whole  Exponent  um:  In  th«  pffcedinn 
Mud  Theoico^  • 


m  —  •  m  —  0 
X  •  1  X',' 

I  I 


x_-..,x  — 


X,  &c.  refpe^ivcly. 


And  ifP-\-P  fi_reprefent  the  Quantity  to  be 
nifed  to  the  given  Power  j  P  the  firft  Term, 
and  i>^the  reft,  divided  by  that  feft  Term,  and 


—  the  Exponent  of  that  Root  or  Dimentioo, 

•  Then 

A  B 

n  M 

For  lorftaocet  if  it  be  retired  to  extra^  the 
fquare  Roor  of  r  r  —  » that  ia*  to  mife  ( the 
Word  ^  I  Inn  a  l  l  i  i  liEferently  for  involving 
or  evolving  any  Binomai )  the  BinotniaA  rr  —  xx 
to  tbe  Power  or  Dimenfion,  whoTe  Exponent  is 

^,  then  P  =  rr,  Qj=i  — — .  w  =;  i,  and  «  =s  4  j 


j-  XX 

aiidconfiqaently,rr-«xx|  =  r  — —  — 

Let  It  be  required  to  raife  the  Binomial  a  -f-  x 
to  the  Power  whofe  Exponent  is  m,  or  let  m  be 
the  Index  of  the  Root  of  the  Binomial,  which 

x 

is  to  be  cxtca^d.  Then,  P  =  a,  U^—  — • 
nnd^«(nmtli»GifebeiflgsBi)i«$  then- 


Inftead  of  x  putfci-j-r r'-|-</i«,  &>c.\  ,and  in- 
fteadof  *•  fttbftitutc  4  i-fr  I'-j-.ViStff.l'  Then 


itifaianifcftfb«t«+it  +  '^'^'4-'''^'.  » 


I— I  m— 2 


x»— ^xi*.+cf+^f,ev4 


Iff  —  I       >n  —  -  w- 
+  «•  X    X   X  - 


X  a 


X    +c + epr.| 

Example  I. 

Let  it  be  required  to  find  tlic  flowing  Qaanti> 

ty  of  thi<:  Fluxion  x  v/rr—  v*.  Reduce  /rr — XX 
to  an  {^Haycs\  Art.  55.)  Infinite  Series,  and  then 
 a:  .V  X*  X* 


6^.   And  cottfeqaientl^/  ir 


IZ 


8r7 


    *•» 

y^rr  — io  sar*  — —  "       "  ST? 

 fipf.  And  finding  the  flowinj;  Quan- 

1 1 S  )■  ^ 

tity  of  every  Term  of  thia  Series,  then  the  Sum 

of  all  the  *^tT^»»  U=        77  40r!* 

 ^5.![L- efr.  Q,E.I. 

iiir'        ir52r»  ' 

E'AiWiple  II. 
It  it  icqaiied  to  find  the  floViog-QsiABtity  of 
1^.  It  it  eiriacnt  (lom  t)ie  (fbyri'c  Aii,  itf.) 

Noution  of  Fo«en,.  that  ;rqp^  i»=srrx 

r^TT] But  f  +  »|  ~ '  19  = 

«-)'*'-rr+:T?-— ?• 

condiB* 
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And     we  divide  the  Scries  (  E*Mf.  f .)  by 


Mi 


I  N  V 

atUthat  I  may  mm  {>«  mifmJnfiiltd^  I  JktU 

wiib  /flMw  r0j^  £xamples. 

I^t  it  be  legund  to  find  tlie  Finest  of 

V^«x-^««^llk*I1n3on«icdjMeiltoittiiil(lell 

T<iia»it^nx«»— 4i4i|^  Hnrfivpafette 

FhwBt'of  tbtf  Fluxion  to  be  ^  X  x  d  —  ««|^,theh 
ituo«ident»thKtbefln»ooof  thisFluencinnfl 


«x— itas3n«x«n— «•!  • 

(dividing  by  «x  —         r-' * nji,nnd 
tbui  found  the  true  Vahe  of  die 


—i  •    .     .  •  .     „  .        ,  \A—^.  Having  thai  found  the  true  Vatae  Of  the 

^''.7:*Sl'^i^  S.  'SL'^J^''^^   indetimiiute  Coefficient  A  (  «t.f)  in  tH«f. 


Ddttiply'ilie  Divifiir  ^  die  Qnotient^  «e  fluU 
bnve  r*  -  4r  -  ^17  "  lijirf 

•.  .  JpudSo  cencral,  If  the  given  Fluxion  confifts 
O^Udmrul  fxponentt  and  CoeiHcients,  reduce 
theVriit  under  the  Fmatlim  to  an  infinite  Series, 
which  multiplv  by  the  Part  before  the  Vtmulum, 
and  find  the  flowing  Quantity  of  every  Term  j 
I^ly,  divide  this. laft  Series  or  th£  Fluent  by 
the  Part  under  the  radical  Sign  afieded,  with 
any  the  moft  c(»ivenient  £xpoaent,  and  multiply 
the  faid  Part  under  the  faid  Exponent  by  the 
laid  Quotient  j  lb  fliaU  you  luve  aSarincspref- 
fing  the  Fkent  of  the  given  FlozioD,  aadfcmlily 
ihewing  when  and  whether  the  Secift  toofiftsof 
«  finite  Nnmber  of  Teims  or  not. 

tin  Tliutit  of  a  FlmttoH  itf\xhi»r,  f"f^  Qtuintl- 
tWf,  mty  y*  invtfi^attd  after  anttbtr  mamurt  vhitb 
tt  fmAmu  fr^irM*  by  nmAuiIbi  fimtfi  Tht 

t.  ,Redace  tlie  gtmi  naiSii  ti^  iu  fiBfled 


fum'd  Equation,  fubflitate  the  fame  m  place  ol^ 
— — — i  2«x-^ao« 
and  then  we  have  >  x«x 


%,  ACTume  a  new  Equition  adrefle(3  with  in- 
d^imined  Coefficients )  lb  that  reducing  the 
lame  to  Flnxioaa,  the  Tmnk  oiT ihn  may  be  com- 
pared with  thofe  of  the  given  Fluxion,  in  Offdfe^ 
to  determine  the  unknown  Coefficients. 

^«  Having  determined  the  alTutned  Coef- 
ficientt,  fubftirute  their  refpe^ve  Values  in  the 
alTumcd  Equation^  end  ^na  biv$  tbeFlifdit  of 
dw  givcQ  FliudoD. 

Am  th'n  MethoJ  Jeftrves  the  lLeaJer*t  CntfUera- 


■/ax  —  ai  eqoal.to  %  Slu^  df  the  gf?«i 

Fluxion.. 


To  find  die 


if  ibiitlii 


xioo  is  exprefled  thus,  rx  —  x  x  x  a  r  x— *x| 


•r. 


Suppofe  the  Fluent  thereof  to  be  ^  x  a  r  x  —  xx|^ 
Then  the  Fluxion  of  this  Quantity  is  X 


sf«.— 4r«t>^«  Thtfffatt      x.  *ttc  —  %x» 

ss  r«  —  XJCf  and  ji  =  * L.**^  coolequeotly, 
tbr  FliCBK  of  dw  fgnta  Fliutioii  in  -egnal  to 


To  find  the  Fluent  of  ix  i  x  « -j-/x"|  .  Af- 
fume  an  Equatioo  with  indetennuute  Coeffi- 
cients, fo  that  redncfaig  the  Cime  to  Fluxions,  the 
Terms  thcreoCiii^  Ite.  cnanpared  orith  tbofe  of 
the«tven  Ftnxion.  Let  dM  lai41VHlUi<i'be 


thei^en 

:i^.:t.  Lni.   

&'c.%f\-ffy  .  .  «ifti*'ixs+/»1 


Tbfn» 


r  — o+i  X 


l»r.'x  T^fx]     '  +        x  r+TTl'"  X  »/x-~ '  *  X 
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Whence,  faffoAv      =  if -f  i,  wd  putwg  »  «i 


Atk!  multiplving  Pach  Slie  of  the  Kquition  hy  p  x  e  '  hnyt  f  X  ?*^^p^ 

X  ^i»r^- +^  X  r  -  i« + i  J^-^^^"*  -f  f  X  ?=T;r|r,  k  ciji'- x  Tljlyvj 

rf  f  X  X     ^1,  X  P4f/«'—  +  .  X  C^/»'-»;  ftp.  «  X  #  X 

Which  being  otjn'^  we  kaw 
»  X  -rfrf/ W  4./  X  r 1  if  B  i/S. —  4.^ xr~|»4.t  X  Ci^iT^^ 

— — me   tzu 

x^#4-/«"i  *  x/?e  #4-/4  '  •t«^xi«'. 
From  whack  £9»MH»  the  unlcnomi  CodB«itam^    c;  dkc  nay  |t  dMn^M<  k  ihii 

#xr  — •  +  iXi#i/+»^X-*i/«:^J  I 

.    rr=JF5triX^/+ J-  X  »X  j 

    f  j  ■      •  .  ! 

*      r  —  >t+l-AAf-^m-\.lXm)<.4f=si.'.  '      '  ,    ,  ,  \  ..j-* 


I 

Secondly,  | 


.  .         Add  by  TMOtpomioo,  Diymon  aadRlfilltiMb 


.  1 


r-  41,4.1  xY+«»-f»  xi4  .  •f.n  +  rir^.'iLii-nx/'  '       '     '  .  * 

iii»4"'  — " »" '  X / 

Whence  iri*  Aat^ix'"**"^':  4.  BW/-^"*'  4-  CV»'-*'"* », 


Digitized  by  Coogli^ 
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X  X 


X  X 


mm 


J!  —  r  — ^  I  K  nf 


x*""    \8«F.  x«-f/«1      «*ii**»#  +  /x1,Q^K.I, 


In  which  it  may  he  obfcrvei!,  That  the  Expo- 
BCDttof  the  T<nna  of  the  Indeterminate  Series 
before  the  Radical  Si^n  may  be  taken  dtilerent 

from  tho^e  above,  provided  that  the  Expoorat  cif 
the  firft  Term  be  not  kfs  than  r  — n-f.  I,  and 
tliarthelbfloK  ing  Exponenr^^  proceed  regularlv: 


That  the  Exwnenrs  of  the  Terms  before  the*  . 


Radical  Sign  may  be  continually  increafcd  or  de 
creafed  by  s  )  for  lo  either  Cafe  the  Tenxia  of 
the  Flnxion  of  this  aflUmed  £^tion  will  be-^ 
c^e  hooiologoua  to  ihoieof  the  giten  Fluxion  * 
That  when  the  Exponent*  inoeafc  regulirly  by 
the  Finest  will  conlift  of  a  finite  Number  of 

Tennt,  when  ■  —  »*  equal  to  a  pofi- 
the  whole  Nunibcr  :  And  that  whea ^  ^xpo- 


;"()n(jLl   0^  g 
r-f-i  ^ 

IS  equal  i»  *  pafiiive  wWe  Mhbcr. 

Thi.^  Gi-neral  T&eorm  may  eafily  be  appliftf 
to  find  the. fluent  of  ajr^iten  Fluxioa  inHi  *~  * 


in  the  Geimd  oae  4^  «'x  ,  4.  /,f .  r.  9. 

To  find  the  Fluent  of  «  x  x  j  *«|^.  1  not 
the  ube  equal    riic  GefifenlFlapoab  wc^ 


Wx'  X  X  ^-|-/*"|    SS  «  X  x  «  X  —  «  •J'^. 

Then  A  =  <-/ ss  f  a  «,  ms w  sa  •« 
«  =  —  and  if  we  fuoftitute  the  laid  parti- 
cular Values  ol  i.  r»/*  «»  «H  «  in  the  GotCil 
Flucntt  Mfliallbaw 


I  -r-  r  —  I  X 


O—  !-«.•  '  1-1  ,4       „  •   


'  + 


1  x« 


I  btfvf  2»tl)(rta  tV^Mul  tb  CtntrJ  Mtth9Jt  tf 
fitSig  the  Fluent  tf  amj  Flux'fm  hy  bdf  Sma\ 
mJ  tbrrefore  Jhall  tm  farther  tnj^i  m  theje  *r  thtr 

'Mt(}:oiii  invnt:.!  for  the  fame  pKrftft^  htu  rtftr  tbi 
Bjuidn  (  wb»  deftrei  ta  bavt  4  fulltr  Mntmt  ^thm  ) 
f»  «  tor  Lrmmtd  Trt4tif*t  vrit  ly  that  ntnUtHt  jtt*' 
fyJiG  .Chex  ne,  M,  P.  mnI  mkUd  FloioMMii  He- 
ibodus  Invtrfa. 

Since  tbt  Bmftntfs  if  Injmitt  Strut  is  ftmetimet  tt- 
J'laus  ami  ft  ferflfx'd^  Jevertl  other  fartictJar  M?- 
tbods  hmw  been  invented  t»  Jmi  tht  flrwhtg  Qiumtity 
«f  a  Emxim.  It  Ji>*!l  (nfitt^  '«  this  PUte^  f  giv* 
M»  Kinrfir  s»  Utm  of  thm,  wfcirfr  mU  hnmm  tmrt 

fimmttmfnfirmus. 

Let  it  be  required  to  find  the  Flowing  Quan- 
titj     s  y^ar«-~xx.   Oo  the  Center  with 


tlK  Radhn  CBsr,  defoihe  ttie  tod-dRle 
^ItfB,  and  fuppofe  ^itfPaajM  then  it 
Vol.  11. 


i  f     X,  and  MA  =s  y'ar  X  — XX,  and  =3 

x;  therefore  the  Flnxion  of  the        wa.  the 

Parallelogram       is  ss  x  ^^arx— and 

eoiireqnently  the  flan  oF  an  the  «  ^arx  ^*a^ 
that  is,  the  Flowing  Quantity  of  the  giTCsfhia 
xioo  is  equal  to  the  Scmi-regncat  A  M?, 


Let  tc  he  icqaM  to  iaJ  dM  9lo»iflS  QjMii- 


tity  0^- 


r  XX 


 Draw  the  Line*  Ald^ 

a rx  — -XX 

Am^  infinitely  near  each  vther,  MP,  pet* 
pcodiettlar  to  the  Diameter  ABj.  and  M£  per- 
pcadictdwCD^ai}  tfacoby  dwFfopaiyof  tlit 

Chck  JMM/Iriiti  aa4  Set  the 


thereof  is  — Now  becaufe  the  Triangles 

AFM,  MKus,  afc  (die  Angilea  AUP  and 
MnK  AudiflgottcfMl  Aidmpof  theCifck) 

fiiiitlar»  itii^M(/af»  — *x):^i»(x)»i  Rim 

(     V"--  , 


j^R  X  MK  It! 


I  to  the 


XX 


giTen  Flttsion:  Wheo(«  it  it  Cfidcot  that  the 
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Segment  AO  MA  is  thefloiraigQi^intitjf  of  the 


Let  it  be  required  to  find  the  flowing  Quan- 
tity of  thw  Fluxion  *x  X  a /a  r* —  XX.  On 


ctfud  DUmtttr.  And  tiicrefbic  he  flitei  hititfch 
Pnf^um  ihM:- 

A»  EfmaSmntr^  tbe  Vdanf  AtStitawsfnt 
^  Citroe,  in  tb«  ni»rtfi  Ttrmt  Itting  yxtu: 
*Tts  rt^mr'Ji  f  fnd  tbt  Equatfu  ofrt^ng  tfai 

li  What  1  nicui  by  the  neareft  Tenn  wiBlw 

beft>ejfplain*d  by  an  Exam^. 


^at  Gnicr  C;  whli  die  Radios  CA=trt  defiribe 

• 

the  Circle  AFEM;  and  fuppofe  =  x,  Pf  =*i 
/)£=:  ar  —  x,  the  Circumference  //FEMssf  j 

1  fay,  that  the  Sum  of  all  the  xx 


err 


X  i-Zarx  — *»i«=5  — • 

'  Z)iiiNii^i4fiie« 

..  Let  the  Circle  £  M  be  the  Bafe  of  an  up- 
rieht  Cylinder,  and  the  Parallelogram  ABDE 
the  Seaion  of  the  Cylinder  thro'  its  Axi»,  AB 
the  Height  of  the  Cylinder  is  equal  toAE  the 
IKjOTetCT  of  the  Bafe.  Draw  the  Diagonal  A  D, 
Vhena  Plane  paffin^  thro'  AD,  and  peroendicu- 
br  to  the  Plane  BE,  will  difije  tbe Cylioder 
in  two  equal  Parts,  and  cut  off  the  Semi-qua- 
irantal  AV>£,    Now  the  Fluxion  of 

thia  i»  equal  to  Ae  ftnllelopam  Cji^ 

flglltiplied  into  its  Height  PR  or  AP  (be- 
the  Angle  KJP  i«  equal  to  45"  )  =  * 


X  — confequently  the  Sum  of 

aQ  ^  XX  X  a  y'arx— xx  is  (when  -/^P  be- 
eomr« eqiul tD^A,Qex«Mir) equal  to llie  8e- 

tl)»«  innpomrahU  InJIaHus  m^t  It  »• 

fr?  /M  >M  ifc*  fi>vii%,giMtitj  tf  any 

xioH,  vitbua  having  immtM«t9  ^umtfif  «*  Iw- 

INVBR8R  Mi»W  ^  T«g«itf.  it  the  BSedwA 

of  finding  an  fequation  to  exprels  the  Nature  of 
a  Carre  m  ai^  J^uatioo,  expcefsUin  the  »tareji 
i^rm.  Thia  dependa  on  tbe  Problem  of  fiad 
jng  tht^Hfut  or  f  o-^ing  Qitantity,  by  haying  the 
Eluxion  given  (  of  which  fee  the  l»vtrj't  MethtJ 
tf  Ftaxiont  above  given.)  And  the  Art,  of  doing 
it  Mr.  ^£910  ( to  Stmmt,  f.  48.)  Ihewa^after  this 
manner. 

At  Page       he  had  ihewa  how  tq  deduce 
Univerfii  Rul«|  for  JnmiK  Xti^ewri  f  all  Jtu 
Qimmmui  CtoMtH  «dM  tb$  i«wi|.£fMliae  e» 


the  CMTTe  l)e /  +  x' 4- *xxi  Then 

thfSalkengeDt  Ti>  wiU  be  r     Ag^  MLio^ 

Att,gj\ll!+JJ12.  NowIodltkefelSnw, 

^  X  X      X  e  X  ^ 

exprefling  the  Value  of  the  Sub-tangent,  the 
ntar^,  bccaufe  they  immediately  flow  from  the 
Equation  of  the  Curve  :  But  if  thi«  Value  of  the 
Sub-  tangent  bechaneedtby  applying  tbe  Equatioo 
bfcfaeGiine$«.s.  IiFwep»t3^»««sx»+|*«* 

-  3«J'>J«»^  conftqeeBdyt-a^iii^J^ 

fuch  I  call  KfMote  Term!. 

Now  if  the  Value  of  the  Sub-tai^ent  be  es* 
prefs'd  in  the  oeareft  Terms,  die  Eqtiation  of  the 
Curve  may  be  inveftigated  in  this  mannec. 

Let  the  Curve  (Hayes^  Fig.  Art.  77.)  AMm 
be  delcribed,  and  draw  MT  to  touch  the  Curve 
in  M  J  then  fuppofe  the  AbfdJJm       =  x  j  the 

Ordinate  PM^y,  P/a*ti,  Km^i}  them 
becaufe  the  Triangle*  «RM,  MPTaieWffletJ. 

therefore  a»R(i)  :RM(x)  ::PM(jf):Pi: 
FattbiaVabieeftfaeftdi-ttngeiiteqnl 

y 

to  ita  Value  given  in  the  neareft  Terras  j  clear 
the  Equation  of  the  Fraftions,  and  find  the 
flowing  CMntity  of  each  Teiaij  b  hurt  ymL 
!tfae  Eovatioa  of  the  Curee. 


Bumfk  I. 

Let  it  be  required  to  find  the  £quatioa#f  tbe 
Curve  AMm,  the  Velee  of  theSnb-taagaiK  ft 

being  ss-^.    The  Sub -tangent  i»T  ia  ^ 


and  jrr^^  a/it  Ami  fubftituting  x  foi^. 
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andjr  forjr  :  jrrx  Qlj'',  and  (dividing  jrrx 
by  t  rhe  £xpooenr  of  s,  md  Avidii^  %  yt  by 
3  rh^  ¥!xpoi>ent  cfy)  ;  r>-  r  —  '  yJ,  and  9  rrx 

i  jfS  which  divided  by  i,  we  bive  '  r  r x  — j 
the  ^uiiiioii  cxpid&t^  fhe  Matwe  «f  the  Giirve 


L«t  It  lie  re^indl  t»  fiad  the  Property  of  the 
Cur*e  jtMm^  die  Sub-a^m  PT  bang  as 


The  Sub  taogrnt  P  T  ii  ss^  s  (by  Sup 

•  •  •  .  • 

end  r  Jtve  *  jrjr,  and  (f«M(Uitt>*lt  «» 

fur^)  r  X  □  z  r  V,  and  confcqut  ntly  (dividingr  x 
by  the  Exponent  of «,  and  z  y>  by  2  tbie  £spo- 
nent  of  j^)    x  bs>/,  whick  Ae«i  dMtt  die 

Lei  it  be  required  to  Hnd  the  Property  of  the 
Oine  j^Mm,  the  Value  of  ike  9iib4aiigiM 

The  Sab-taiMtent  jPl'itea^aB^'^''^^ 
ilMieliMe  }  «  «  «  4*  a  '* «  »    ^  W  "f"  ^ 

and  (putting  x  for  x,  and  jr  fm y)  5  x»  4-  1  «  xi 
O  3  Jf'  +  *  fc^S  «»d  (dividing  erery  Term  by 
the  Exponent  of  the  Flowing  Quantity  tbereia) 

*!  -f-  «  A  xtstyi         yj     whi^h  EquatioQ  Ol- 

^ffn  the  Nauue  of  the  Curve  AMm» 

Bijr  btcaufe  thia  Method  depends  on  that/'ro- 
hltmt  to  find  the  Flowing  Quantity  of  any  Fluzi- 
om»  with  which  the  Reader  is  yet  fuppswd  tt»be 
Tinacqaainted,  I  fhill  riefift  from  prufecuting  the 
fame  any  further  at  prefent,  aiid  content  my  felf 
to  deduce  the  dduttoo  of  the  prefent  Pttptjiim 
from  the^W»y«,  Art.  tfi.)  fixrh  rrwredingj  thit 
being  nothing  elfe  but  the  Kevnj'r  dt  that. 

Tbst  we  may  be  abk  to  proceed  with  the 
gieater  GeMmtty  in  iliis  fiMairr,  it  will  be  ne- 
«vft»y  to  eUW V*  Attn  ih*  Mecited  PImc  : 


The  M'fMgmt »  »  siwave  «f  < 
I,  nuA  it  e«p«ta*a  hf  n  f  leBion. 


i^.  When  the  Valoe  of  the  *8ob>taMeat  is 
expretfed  in  the  neareft  Terms,  thenme  Nu- 
merator of  the  FnAion  con§&»  only  of  thofe 

Tenmwhetti»thieCMiMeie^,(«rtheTae§efitO 
it  foood. 

5^  And  if  all  the  TerMs  of  the  Equation  of 
the  Curve  be  itagk  Tcnae,  then  the  istetoepted 
Diimtfterx  sever  otcur^io  the  NMWRtori  tior 

the  Ord  mnc  y,  l^geol  »,  OT  QkVC  ft»  !■  <he 

DeOotninator. 

.     Vol.  II. 


>?:  Equation  of  the  Carve  contain 

niixd  Terms,  then  boih  x,  t  and  y  may  hr 
imod  in  both  pitta  of  the  Fra^ion  }  but  with 
thi«  Condition,  That  the  Fn<aion  being  reduced 
ip  an  Equation,  and  all  the  Terms  of  the  Equa- 
tion being  brought  over  to  one  fi«ie,  and  every  r 
changed  into  x,  and  every  *  ioro  t,  cvfeiy  mix'd 
Tcrtn  wiM  be  found  U  often  a«  there  arc  variable 
Quarftitiee  in  the  fame.  And  the  Coefficiems, 
or  prefixed  Numhcrs,  will  be  equal  or  propor- 
tional to  the  ref»aive  Expooenia  of  chePowcM 
of  the  eariebleQinntiiiet. 

j^.  Whence  it  £bUowa»  that  the  Signs  of  tfte 
Tenas,  wherein  tfie  fane  varfaKle  Quantities 

r,ccur,  are  the  Gmc,  aTtcr  i  due  D;^  :^lon  by  the 
prefx'd  Nunberf  (or  rather  by  the  i':«pffnrmt 
ofdieeuwbleQiwMitiet.)  ' 

Hence  to  rcfolve  the  i-'r»Uem  coocerning  the 

I*.  Chattge  ev^y  t  toto  st,  and  every  s  into 
t  (denoting  the  Curve)  and  tranfpofe  all  the 
Tetins  to  oite  fide  of  the  Equation,  and  diligeak- 
Jy  obferve  whether  all  the  Tentot  m  Simple.  6r 
end  elfae»s  Mist. 

2°.  If  all  the  Terms  be  Simple,  divide  every 
Tertii  by  the  Exponent  of  the  Intermediate  or 
Flowing  Quantity  in  the  fame  i  fo  have  yon  the 
£qitttiea  ezjwcffiiig  dbe  Natweof  the  Cm. 

f*.  AmI  if  theie  tie  any  tnixt  Terms,  then  oH- 

ferre  Sc5>,  4,  ^  Arr  ^S.)  and  let  every 

l>rtn  containine  the  lame  variable  Qgantitiet  be 
ditided  bv  the  Exponent  of  the  Potver  to  whicK 
the  refpcftive  Flowing  (Jnantitios  arc  id  .hcl  J, 
fo  that  the  fame  Term  refult  fixwn  every  fuch 
Divifion,  and  be  as  often  found  in  the  Bnwtiwi 
as  it  ha*  Flowin||  Q^anttciee. 

4*.  Retain  only  one  of  thofe  mixt  Tetros  wfaiA 
occur  note  than  «kc  m  the  Equation,  and  mj- 
nai*  the  other  InipieTemM  accordiiM  to  hayts, 
Seit.  L  and  there  will  arife  an  jEMMMB CSMCf- 
fiog  the  Natnrc  of  tlw  Curve. 

&umfk  I. 

k«&  1.)  changirE;  f  info  1,  ,ind  tranrpofing  a!! 
the  Terms  to  one  fide  of  the  Equation,  wfi  have 
s>«4-«x  x-j-hhx  —  yi  -^4iyy^  and 
hecaufe  all  the  Tertns  are  fimpic  1  truis,  there- 
fore (3..)    K-^  I  a  X  X      k  b  X  —  j  yi  —  |  myy 

i hly=:  o  which  is  an  Equation  exprcfling 
e  Itfatuie  <rt  the  Com.  as  was  tcqifiied. 

^xatKfU  n. 

Let  the  Value  of  the  Sub  tangent  be  r  =a 
-f  2  »yy~2Xfy-xxi.  .  . 
ixx^2xy4-yy   4eoweh»*p 

(by  I.)  3  4ri  +  a jf  AT X H-jrjf  *— ? jfi  —  J  «jfjr 
+  a*/^4-*arjr,  and  becauie  we  have  the 
A  a  a  mist 
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mixt  IVniM  ijf  xx  and yx :«,  alfo jfjrx, and 
each  lepetted  twicft  sccordiitg  lo  the  Niiml^  ot 
the  flowing  Quantiticc  $  therefore  if  otlk  oF  th^ 
bedtvided  by  the  Exponent  of  x,  and  rhedther 
by  the  Exponent  of  jr,  (3.)  there  will  arifc  >  x  x 
^-^'v.vfby  4.)  and  dividing  the  fimple  Term? 
by  the  Expi  nenu  of  the  flowing  Quantities  m 
each  refpedively,  the  Equation  exprefltng  the 
Katurc  of  the  Qtnre  «piU  be  **-^yxx  -^  yyx 
— jfi  —  4 jf sss  o. 

£x0it^  111. 

And  the  Method  Is  the  fame  if  the  Curve  t  en- 
ter into  the  Value  of  the  Sub-tangent,  u^.  fuppofc 
g v'x. t-f- 4 ay'i i-f- w ay*  -  yxxV- —  \  >  x  -  ' 
'  tyxi.' 
chanee  every  t  into  x,  and  every  1  into  t }  and 
tvan^fe  all  the  Tcfina  over  to  the  faine  of 
the  Equation,  and  tlicn  \vc  hxve  1  yn^  x  x -^y x xt,* 
3,yxxi.'  —  6ay'  ii,  —  —  a  ^^y*. 

■Wherein  the  Term  ^xx  i',  containing  three 
flowingQuantitifs,  is  found  tbri  ^  ,  wnl  the  Term 
4t^i  1  i^'containing  two,  is  fouiiil  twite:  And 
becaufe  thofe  tnixt  Terms  bting  divided  by  the 
refpe^ive  £xponeots  of  the  Powers  of  the  flow- 
ing Quanti  ties,  the  fame  Quotient  always  refults ; 
,it  is  plain,  that  the  Value  of  the  Sub  tangent  is 

fiven  io  the  neareft  Terms  j  aad  therefore  the 
Equation  exprefling  the  Kanneof  the  Curve  will 

be^t'x' —  iay*ii. —  iaay*  =sot  Ot  adding 
any  determinate  Quantity  j  jf  —  a^y'tx. 
--7i«C>*  +  *i  — o« 

Hence  it  appears  that  a  dt  terminate  Quantity 
may  be  added  to  the  Equation  of  the  Carve  j 
which  is  plain  from  the  direil  Method  of  Tan 

f[cnts;  becaufe  then  when  we  invefligate  the  Va- 
ue  of  the  Sub-tangent,  all  the  Terms  confifting 
of  invariable  Quantities  are  reje&d  and  vanifh : 
And  diit  it  fometiiiiet  abibfiitely  neceflary,  -u.g. 
—  X  y 

Suppofe  *  =  ^  x  A-y '  we  haveaxx-f-^* 
•4"  *y ;  and  confequently  x  x  -j-  x^  =  o :  And 
becaufe  this  Equation  has  no  true  Root,  therc- 
fbce  we  muft  add  a  determinate  Quantity,  and 
jhen  the  Equiiien  nf  die  Curve  my  be  »x  4-  xy 

COROLLARY.  . 

Heoce,  if  the  Value  ot  the  Subnormal  (Fig. 
MgNV,  Art.  81.)  P  j^be  given,  the  Property  of  the 
Curve  tnay  be  found.    For  the  Triangles  j^Pt 

MTP  are  fimilar  5  thei^fore  QPi  PM:  :PM:  PT; 

y  y 

and  if        be  =  ^,  then  t=s~.    Wkncc  tLt 

^,  1 
Equation  ot  the  Curve  may  eafiiy  be  {^Haycs, 

Art.  78,  79.)  found. 

The  Property  of  the  Curve  maybe  inveftigited 
otherwife,  thus:  The  Triangles  mRM,  UiPM, 

arc  fimilar  j  therefore  Arf  R  (x)  ;  R  a»       ; :  P  M 

yy 

O^'^f^'^*  andpatnag  thii  equal  to  the 

Value  (.f  the  Subnormal  glvt  n,  the  Property  of 
the  Curve  may  be  (HtyeSf  Arc.  7  7.)  fguna* 


'Pft=  —  }  then  vk-'-^—  — .  ana 
^  X  ^yy 

tf4xx=        J  and  ( fubftituting  x  for  x,  and 

^for^)««xxD  iy*i  therefore  ('dividing  the 
Terms  by  the  Exponents  of  »  and  jr  rerpe6>i  vely) 
I  ,1  ci  y.  X  =  ly*.  Whence  ax=y',  which  JhCW* 
that  the  Curve  A  Mm  15  a  I'aralfold. 

INVEST.  To  in  the  Law,  fignificsto 

give  Pofleflion  :  And  the  Adion  of  doing  this, 
which  is  attended  in  difinent  Phcw  «ld»  difie- 
rent  Ceremonies,  Forms  nttd  CllflionSi  it  called 

UlfVESTiTURE. 

INVOICE,  fa  Our.  1,  c.  34  i«  *  Particular  of 
the  Value,  Cuflom  and  Charges  of  any  Goods 
fent  by  a  Merchant  in  another  iVlan's  Ship»  and 
confign'd  toa  Fk^orCorvefpoadent  inaaotlieff 

Country. 

JOBENT  NmIs,  area  imailer  lort,  commonly 
ufcd  to  n  til  tbin  PlatCi  of  Ifion  to  Wood. 

JO  [NT  Tftta'  fs  are  fuch  as  come  to,  and 
huld  Linds  or  Tenements  by  one  Title  fr*  fcJi- 
vift,  or  without  Partition. 

Thefe  are  diliiagailh'd  from  ^Wf,  ot  Several 
Ttnantt ;  from*  P4nr«i«f »,  and  from  T«r«frr  in  Cws- 
mon  :  And  anciently  thty  were  cilled  Pattia^tt^ 
and  not  Utredts  :  Aud  tbci'c  mult  p  ntly  Imjy'.ead^ 
ind  jointly  ke  in^etdid}  which  Proptrty  is  com- 
mon to  them  and  to  Cofarcttien.  Bat  Jamt-'Tttiamt 
have  a  Jolt  Pro^rty  of  Survivotfliip,  which  O- 
f»tmm  have  not :  For  if  there  be  two  or  throe 
'^om-Ttnants,  and  one  hath  Ifliie  and  dies,  then 
he,  or  thofe  JoiMt  1V»j«»  tlutfurvivc,  fliatt  bate 
the  whole  by  Survivorfhip. 

JOISTS,  in  Architeaure,  are  fuch  Pieces  of 
Timber  as  are  framed  into  theGitdcfiand  Sim- 
mers, and  on  which  the  Bmidi  of  the  Floor  are 

^  JOYNDER,  in  Uw,  U  the  couplinjRee  jowh 
ing  of  two  Fceloot  in  bae  Afiiw  or  Suit  agamu 

another. 

TOY8T8.  SeejOISl  S.  , 

IRON.  In  the  fonft  of  DfM  \nGloiK^tr-' 
finrit  the  belt  iron  Ore  1*  ot  a  Lluifii  Colour,  and 
it  catted  Btujb  Ore :  But  this  being  melted  alone 
produces  a  Metal  very  /Hon  and  brittle  :  To  re- 
medy which  Inconvenience  they  make  ufe  of 
CynJer,  which  is  found  in  great  Quantity  where 
any  old  Works  have  been  in  that  County  :  For 
in  former  Times,  their  Bellows  being  moved  onp 
ly  by  Hand,  their  Furnaces  produced  a  Fire  much 
left  intenfc,  than  thol'e  they  now  employ  :  So 
that  fcnnerly  they  melted  down  only  the  princi- 
pal Part  of  the  Ore,  reiefting  the  reft  as  ufclers. 
This  Reflifeisthet>^ri  which  ban^,  mingled 
with  the  Ore  in  a  due  Quantity,  gives  it  that  ex- 
cellent Temper  of  Toughnefs,  for  which  tb«  Iron 
i(  preferred  before  any  brought  from  abroad. 

The  Ore  is  firft  calcined  in  Kilm,  l  ie  ordi- 
nary Lime-Kilns  which  they  fill  up  to  the  lop 
with  Coal  and  Ore,  S.S.S.  Then  putting  Fire 
to  the  Bottom,  they  let  it  bu^n  t  "  'he  (-oal  be 
wafted.  This  is  done  without  J-Wjiw  of  the  Me- 
taU  and  fcrves  to  coofnme  the  more  drofly  iart 
of  the  Ore,  and  to  make  it  friable.  From  hence 
they  carry  it  to  the  Furnaces,  which  are  built 
of  Brick  v  Stent,  »bo«t  a4  Foot  h^  '^^  '^'^^f 
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Outfide,  and  near  50  Foot  in  Height.  Within 
they  arc  not  above  8  or  10  Foot  over  in  the  mid- 
dle, and  the  Top  and  Bottom  have  a  yet  narrower 
Coiupaf'  5  fo  they  arealmoft  of  the  Shape  of  an 
Egg.  Behind  the  Furnace  are  phced  two  very 
large  Pair  of  Bellows,  wliofc  Nofcs  meet  at  a 
little  Hole  near  the  Bottoai.  Tbe&  are  compref- 
M  together  by  certain  AmMrr  placed  on  theTbeU 
of  a  very  l^tge  Ovtrjhot  Whet!. 

The  Furnaces  are  at  firll  filled  with  Ore  and 
Cynder,  intennixM  with  Fuel,  which  in  thefe 
Works  is  da  ays  of  CharCooI*  laying  them  hollow 
at  the  Bottom,  that  they  may  the  more  eafily 
take  Fire.  Bat  after  thty  arc  otkc  kindled,  the 
Materials  run  tcgerherinto  a  hard  Cake  or  Lump, 
which  is  fuftaio'd  by  the  Fafhion  of  the  Furnace  j 
*  and  through  this  tbe  Metal,  as  it  melts,  trickles 
down  into  the  Reciivtrs,  where  there  is  a  Paflage 
open,  by  which  they  clear  away  the  Scum  and 
Dtofs.  Before  this  lies  a  gxcit  Bed  of  Sand,  where- 
in they  make  Furrows  of  what  Fa/hionthey  pleafe, 
itito  which  they  let  their  Metal  %  which  is  imde 
fo  very  fl  ji  ntby  the  VioJence  of  the  Fire,  that  it 
continues  boilinr",  fur  a  ^aod  while.  The  Furna- 
ces ate  kept  at  work  Day  and  lS'i;^ht  for  many 
Month.s  flill  fuppN.  "  r  ;',  th  •  W  i(»e  of  the  Fuel  and 
othe^ Materials  wiilifrcili,  pour  d  in  at  theTop. 

From  thefe  Furnaces  they  bring  their  i»iPJ  and 
p;-r  of  kmt  (as  they  call  them)  to  their  rnryis. 
Tilde  Ftrgtf  are  of  two  forts,  Ibtt'ftanding  toge- 
ther under  the  fwnc  Roof:  And  one  they  CiU 
Btun^  the  other  their  Cbuftry.   Both  of  them  are 
on  Hearths,  on  which  they  place  great  Heaps  of' 
*&«-Cs4/,  and  bch-nd  them  Bellowj,  like  the  for- 
iner,  but  not  near  fo  large.  Into  their  Fitury  they 
firfl  put  the  Pigs  of  Iro»,  placing  three  or  tour  of 
them  together  behind  the  Fire,  with  a  little  of 
one  End  thruft  into  it  j  where  foftning  by  De- 
grees, they  iHr  and  work  them  with  longmrs  of 
Iron,  till  the  Metal  runs  together  into  a  round 
Mafs  or  Lump,  which  they  call  an  HdtfRlnm: 
This  they  take  out,  and  giving  it  a  few  Strokes 
with  their         they  carry  it  to  a  ^reat  weighty 
HmmtTy  raifed  by  the  Morkin  of  a  Warer-Wfaeel  j 
where  app  yi'^^  it  ucxtroufly  to  the  RlowSi  thcy 

Kfently  beat  it  out  into  a  thick  Ihort  Square  : 
is  they  put  into  the  JRinrry  again  ^  and  heating 
itiedhot,  thry  work  itout  under  the  Time  Ham 
mcr,  tin  It  couies  to  be  in  the  Shape  of  a  Bar  in 
the  middle,  hut  with  two  fquare  Knobs  on  the 
Ends.  Laft  of  an,  t!  l  v  r  vc  it  other  Heats  m 
the  Cfc«/«y,  and  more  Vv  urxings  under  the  Ham- 
ncTi  tiJI  they  have  brought  their  Irtm  into  Bars 
of  feveral  Shapes  and  Sizes.  If  they  omit  any 
one  Procefs»  it  will  be  fure  to  want  fomethittg  of 
its T«iigfc»r/r,  which  they  efteem  its  Perfe£tion. 

For  the  Backs  of  Chitniieys»  Hearths  of  Ovens, 
or  tite  fike,  they  take  the  welted  Metal  out  of 
the  Receivers  in  ^rent  Ladles,  and  ]iour  it  into 
.  Moulds  of  fine  Sand.  W//o/'.  M"  1 57. 

At  ISlthvtft  in  Lancafi^trt  they  have  feveral 
Sorts  of  /re«  .Tfowc,  (omQ  of  it  making  Cotdfiiirt- 
Jr*»  j  that  i&,  fuch  as  is  brittle  when  it  is  cold. 
Another  fort  makes  ReJJliirej  which  is  fuch  n<,  is 
apt  to  break  if  it  be  hammer 'd  when  'tis  of  a  dark 
red  Heat  j  and  therefore  they  arc  never  melted 
down  but  in  Mixture,  nnd  fo  they  yield  an  indif- 
ferent good  lortof  Irm.  They  have  of  late  made 
it  ranch  better  than  hffbre,  by  melting  the  Snr- 
"KletaJ  over  agiin,  a'  1  I  f  >  i^c  by  ufin^  Turf  and 
Cbaicoal  i  whereas  formerly  the  Fuel  was  only 
ChUwd.  . 


They  firit  burn  the  Iron-Stonr,  anrl  then  fjr 
e\  ery  feventccn  Biskets  of  this  bufnt  iitone  they 
put  in  one  of  Lime-Stone,  wtWitr,  to  make  it 
melt  ^eely  and  cad  the  Cynder,  which  they  air 
ways  take  off  from  the  melted  Itom,  before  they 
let  it  run. 

The  Bottom  of  the  Furnace  is  about  two 
Tarda  fquare,  and  fo  rifes  perpendicularly  for  a 

Yard  or  more,  which  is  ally  fined  within  with  a 
Wall  of  the  bett  Fire-lione,  to  keep  o£F  the  Force, 
of  the  Fire  from  the  Watts  of  the  Funuce.  The 
Bellows,  which  r^re  very  large,  and  moved  by 
Water,  enter  ^bout  the  middle  of  the  Fetm :  The 
reft  of  the  Furnace  is  raifed  above  this  fix  or  fe- 
vcn  Yards  fquart'Kife,  but  taj'nhr^  j  fo  that  the 
top  Hole,  where  thty  throw  in  the  Mine  and  • 
Fuel,  is  but  half  a  Yard  fquare.  When  they  find 
it  to  have  fubfided  about  a  Yard  and  Quarter, 
they  611  die  Furnace  again. 

Their  For^e  is  much  like  thSt  of  a  commoa 
BlackfmithV,  about  one  Yard  and  half  over,  and 
of  the  fame  Height.  The  Beartb  is  all  of  Sav- 
/row,  much  oftlieSh.ipe  of;i  Hroul  hrini'd  Hat, 
with  the  Crown  downwards.  1  he  hollow  Plaa^ 
they  fil!  and  heap  up  with  Charcoal,  and  lay  the 
Ore  (firft  bmlc  r.  inr  >  Pieces  as  hip,  as  a  Pigeon's 
Egg)  all  rouikl  about  the  Charcoal  on  the  flit 
Hearth,  to  bake  it  as  it  were,  or  ueal  it  j  thrurt- 
ing  it  by  little  and  little  into  the  Hollow,  and 
keep  blowing  for  twelve  Hours.  Then  thc)  pull 
out  a  Si  } ;  1  st  the  Bottom  of  the  Wall,  and  out 
comes  all  the  Glafjy  Cyniir^  being  very  liqilidi 
leaving  the  fr0w,  whrch  is  nevtr  tit  a  per6a  Fki- 
n  n,  in  a  Lump  at  the  Bottom  :  This  they  take 
out  with  great  Tongs,  and  tiirn  it  under  heavy. 
Hammers  moved  by  Water,  which  at  the  Cime 
time  beat  off,  or  rather  fquecze  out  the  fluid  3^8- 
rue  or  Drois,  and  after  feveral  Heats  form  it  into 
Bars.  They  ufe  no  Lime-Stone,  or  any  thing 
elfe,  to  Promote  the  Flux.  They  gcr  2lir  ur  ic  > 
Found  Weight  of  Metal  at  one  hUtting^  out  ot 
about  three  times  as  much  Ore. 

The  Iron  Mine  in  Snffex  lies  from  fovix  Foot 
deep  to  forty  and  upwards.  There  are  feveral 
forts  of  Mine,  fome  hard,  fome  gentle,  fonu  ricb, 
fome  poor,  fome  .fine,  Tome  coarfer.  The 
Matters  mix  di«rent  forts  of  M  ine  togeuicrf . 
otherwifeit  will  not  melt  to  fogood  an  Advantage. 

When  thc  Mine  is  brought  in,  they  take  Small- 
coal,  and  lay  a  Row  of  that  and  a  Kow  of  Mine 
alternately,  S.S.S.  one  abo'/e  another  ;  and  fet- 
ting  the  Coals  on  Fire,  therewith  bum  the  Ore. 
This  is  done  tt>  mollify  it,  that  lb  it  nuy  be 
broken  in  fmall  riec^,  otber^ie  it  would  not 
melt  in  the  Furnace,  but  come  away  whole :  Nor 
muft  it  be  over-burnt  3  for  tlien  it  will  /m^,  as 
they  call  it,  that  is,  run  t<Mg;ether  in  a  Mafs.  % 

After  'tis  hiinit,  'tis  beat  nto  fdnll  Pieces  with 
an  hon  Sledge,  and  then  put  into  the  Furnace, 
which  is  before  charged  with  Coals,  on  the  Top 
of  which  it  is  caft,  wtiere  it  tneln  and  61b  down 
into  the  Htarih  in  about  twelve  Hoanmoife  «t 
lefs,  and  then  'tis  run  into  a  Soic. 

This  Hearth  is  made  of  Sind-Stone,  as  alio  its 
Sides  round  to  the  Height  of  about  a  Yard  j  and 
then  the  reft  of  the  Furnace  h  lined  up  to  the 
Top  with  Brick. 

Wlien  they  begin  apoo  n  new  Fumace,  they 
fat  Fire  (or  a  Day  or  two  before  they  begin  to 
blow:  Then  they  blow  genrly,  ind  increafe  by 
Degrees,  till  they  come  to  the  Height  in  ten 
Weeks  or  moie.  Every 
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Emy  fix  Day*  Aey  Cill  a  f  ounday,  in  wKich 
xitht  Aty  make  8  Ton  «f  Aw  *  that  i»,  if  you 
*yi<t  Ac  whote  «uin  «(f      ttejr  flttkH>y  Ar 

The^wrth.by  AePorceof  the  Fire contintul- 

ly  Wo*'Ti,  grows  widrr  inc!  uit^er  j  To  thit  If  at 
ftftit  ComaiM  fouiuch  as  will  Duke  iAurof 
tfoo  or  700  Piwnd  Weight,  «  Uft  it  will  tern- 
tain  fo  tnuA  a*  will  ttake  a  Sov  of  aoco  PdftOd. 
The  lefier  Piceea  of  luoo  Poutid,  tod  under,  Aey 

Of  twL-nty  foof  Loa^  of  Coalfc  «fcey,5fP*;^ 
eit;ht  Ton  of  Stm.  To  every  IM  WOftili, 
wtikh  confift*  eleten  Ou.ir;crs,  they  put  a 
Lewd  of  Mine,  containing  eighteen  BufheU. 

A  Hf«^tb,  «  o»<'e  ^  go«*  Stdttt,  will  ordi- 
narily laft  fnrtv  r  r<j  ./uv  or  Week*  5  dutmg 
which  time  the  Fire  is  never  let  go  out.  They 
ttoW  twice  on  one  Hcanh,  tho*  they  go 
upon  it  but  five  or  fix  TtunAdyu  The  Cyndcr, 
like  Scutn,  fwims  upon  Ac  melted  Mctil  in  the 
»«r»&,  lid  iilet  vtt  once  or  tvicebdaie»^ 

thi  Uaimr  tf  WkHi%  bm  m  At  Itoft  «r 


fo,  that  It  cannot  wrought  into  a  Tilid  Piece* 
Jirfv's  OiUtt,  «f  £«£^/r»r<^,  at  the  End. 

I&REGlJiLARrnr,  in  the  Canon-Law,  fig- 
Inifies  an  Impediment,  which  will  hinder  a  Per' 
lbn*«  going  into  Holy  Orders,  la  being  a  litftarilg 
'MaiyttfJ,  to  a  Mweltr,  Sec. 

lRREPLEVIAI-r,K,  in  the  Common  Tt.v 


Inevprv  Forge  there  arc  two  Firet  atleaft, 
which,  as  before  i»  obferved,  are  called,  one  the 
Finery,  and  tbe  «Aer  the  Chsfity.  _ 

A  t  the  Finny,  \rf  the  Workii^  of  Ae  Hammer, 
they  bring  It  into  Bitmn  and  Annmes,  thn*  : 
They  roll  the  Setn  at  firft  into  the  Fire,  a'n^  thin 
inclt  off  a  Piece  of  about  J;  of  a  hundred  Poutvi 
Weight  J  which,  as  loon  as  'tis  broken  off,  they 
call  a  Lv^.  This  L*of  ihey  take  out  with  their 
^bijw/iw  T«gf,  and  beat  it  wiA  In»  Sledges  on 
an  Ir9»  PUte  near  Ae  Fire,  that  lb  hvmj  not 
lidi  in  Pieces,  but  be  In  a  Capacity  to  be  carried 
under  the  Hammer  ;  where  it  is  beat  very  gently 
at  firft,  only  to  ditw  Cynders  and  Dtols  oot  of 
the  M 1  rtc  r :  But  afterwards  they  let  oat  or  draw 
more  Water,  and  fo  by  degrees  beat  it  Alcker 
tnd  ftmnicr,  HQ  they  bring  it  to  a  Blmm  j  which 
is  a  four  Iqaare  Mafs,  about  two  Foot  long.  This 
•Operation  they  call  Shinglii^  tht  Lttf.  This 
Aine,  they  immediately  return  it  to  the  Fmtry 
again  t  and  after  two  or  three  Heata,  and  Work- 
ing, they  bring  it  to  an  Autny,  wlittfe Figure  is 
in  the  middle  a  Bar  of  about  tlrteFoor  kng,ind 
of  the  Shape  they  intend  the  whole  Bar  lhall  1^ 
madi  of}  bat  atWliEiMtl*  a&iiaw Fleet  letic 
tough,  to  be  wrought  jt  the  Chtfery. 

N«M,  At  the  Fmery  three  Load  of  the  Vii^eft 
Cm1«     to  Ae  ttiakliig  of  one  Tun  of  hm». 
At  the  C^*J^ry  they  only  draw  out  the  tan 
Ends  fuitable  to  what  was  drawn  out  xt.  the  bi- 
mry  in  the  middle,  and  fo  finifh  the  Bir. 
Naf  ^,  One  Load  of  ftn:iner  Coals  dctM  out  a 

Tun  of  Irw  at  Ae  Cbafay. 
At  the  Finery,  Aey  expea  that  one  Man  and  a 
Boy  fhould  make  two  Tun  of  lr«i  in  n  Week } 
and  at  the  Ctr^i^,  that  two  Men  fiunld  t»k* 
Alt  \  tfuke  or  work  A«e  «e  i2ic  Tkft  in  a 
Week. 

One  thing  is  remarkaUe  fefW :  They  fay. 
That  if  into  tilt.  fJc.^rth  where  they  work  the  hon 
jiiwff  whether  rhe  Ftvery  or  the  Oseefery)  yon  caft 
*  on  nie4M«pi<«e«f8ttfs,  it  will  hinder  rhe 
Metal  flom  WofUngt  cwiof  it  n>  fpAticr  tbont 


fignifies  what  may  nut  be  Re^Itwd,  or  Ic:  tc 

Urge,  upon  Sivetitt. 

ISOCHRONAL  LINE,  is  thai  in  which  a 
heavy  Body  is  fuppofed  to  defcend  without  any 
Acceleration.    And  rhe  Excellent  G.G.  Ltihrn'tt^' 
in  Ae  jO.  Emd.  Lipf.  for  Ftir.         haA  a  Dif- 
cdotft  Ob  Ai»  Subje^ ;  in  which  heiflw^t,Thafc 
an  heavy  Body,  with  a  Degree  of  Velocity  ac- 
outred  by  Ae  Deicent  ftom  any  Height,  iTuy  ■ 
defcend  from  the  fame  Point,  by  an  infinite  Num- 
ber of  Ifochronat  Curves,  and  h  h  ch  are  all  of  the 
fame  Settles,  differing  tVotn  one  another  only  in  . 
the  Magnitude  of  their  Parameters  j  fuch  as  are 
all  the  QuaJ^aip^^ie^  pMrmMtUb,  and  C(N)le* 
quently  fimilar  to  one  anoAer. 

He  (hews  alfo  there  how  to  find  a  Like,  in 
wbidi  a  heavy  Body  defending  fluH  tecede 
unilibrinly  from  a  given  Pohit,  or  a{^)rtAch  uni- 
formly to  it. 

ISTHMUS,  in  Anatomy,  is  a  Paflage  in  that 
part  of  Ae  MuMb  OMagwr*  Of  the  Brain,  which 
lies  between  the  'Vf?n-«7«  nnd  Ceniellum,  and 
which  reaches  from  the  place  called  the  yints  td 
the  fourth  Ventricle.  The  Upper  Part  or  Co- 
ver of  this  Conduit  or  Paflage,  which  is  betwixt 
the  and  the  foremoil  Vcrmieular  Procels  of  . 
I  he  OrrW/nM,  and  to  which  two  it  is  tied  at  its 
two  Eod^  aod  to  the  Ptocefiet  that  come  from 
the  Qrehnm  to  Ae  Tejhs,  at  tti  Sides,  It  caOeA 

-.u-rtr. I  M.Hor :  It  is  of  .n  MeJalLiiy  SubilatKe}. 
and  its  Ule  is  to  keep  the  LytMb*  from  falling 
ottK  d)0««  ilie  Nerfci  in  the  Bajit  of  Ae  ftkoA. 

ITALIAN  Hmrtt  are  the  44  Hours  of  the 
Natunl-Day,  accounted  on  from  tbe  Sun-fetting 
of  one  Day,  to  the  fame  time  again  the  next 
Di\\  as  'tis  the  CuOom  in  Italy  todoatthi*  day« 
Ami  as  the  3r«»x  did  of  old. 

ITINERANT  JuJktt  or  7i^im,  are  fuch  as 
were  farmerly  ftfit  with  Commiflion  into  divers 
Countries,  to  hear  €hiefl|,fueh  C^ufes  as  were 
called  Pleas  of  the  OwMl,  the  lame  WiA  jHttiett  iff 
Eyre  ;  which  ice. 

JUBILEE,  it  a  fol«liM  Tine  of  FeOtvlty  at 
Rome,  in  which  the  Pope  pretends  to  give  Par- 
dons, Indulgencies,  and  Bleifiogs,  to  hicb  rich 
ciediitiAii  Petfons  as  have  as  much  Money  as 
fii/tfc,  and  who  have  lelfure  enough  to  go  thither 
to  finch  fhem.  Tbe  BrR  Jubilee  is  faid  to  have 
ben  lofliniied  by  Pope  Swtiface  VIII.  A.  D.i  530. 
to  retort*  every  Htmdred  Years.  But  Pope  CjV- 
ment  VI.  thought  fuch  a  Fair  of  Itidulgencics 
fhould  be  ,kept  oftner  ^  and  fo  he  order'd  that 
the  JMee  ihootd  retom  agpiiti  every  Fifity  Yean  { 
which  was  deeteed  J.  D.t^fo. 

In  Imitation  of  this  profitable  P.ir<!on-Market 
at  Rome,  the  Monks  of  Ct>r/^r5-Church  in  Canter- 
hury  fet  up  a  JiAiltt  of  Aeir4)wn  every  Fiftietfi 
Year  alfo,  to  get  a  Concourfe  of  Fools  ro  Ae 
Shiine  of  that  infolent  Prelate  ThomM  Heclfet. 

Our  King  EtktarA  II.  kept  a  kind  of  Gvi/ jfb> 
hi'ee  at  hi.N  Curt  in  the  Fiftieth  Tear  of  his  own 
Age,  which  was  in  1362,  granting  Pardons, 

Privilege  and  other  Citil  fodulgowifi^ 

JCfDl- 
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JUDICIUM  Dii  Our  AnceHors  ufed  to  cill 
thofe  now  prohibited  Trials  of  guilty  Ftrrfons 
by  OrMt  ^M&riiM-IXi,  Jadgment  of  CM : 
See  Ordeal  in  this  Volonic. 

JUGUM  T#w,  IS  half  an  Arpcnt  or  fifty 
Perches,  noentioii'd  ih  VomtJlby  Rook.,  and  inter- 
preted there  to  c6araih  half  a  Flou^h-land. 
•  JUPITER.  The  ^Calculation  df  the  EAi^Xes 
of  Jufk^t  Satellites,  being  a  thing  of  grea't  Ufe 
for  deterininine  the  L6itJ;inide  of  Pi»ces  da  the 
Earth,  Ijude'd  itnecefiiryto  hfm^Alelliia- 
nersnd  Method  of  ithtrL,  fromMr.  VI^m'* 
fn^tttkmis  jIthotmuciCt  p.        .  ^         C  ■ 

He  taltcs  for  an  Example  an  Eclipfe  of  thb  firft 
Satellite  j  bfcaufc,  both  thofe  Excellent  Aft^o- 
noincrs,  Cajjim  .inii  Halley,  have  /liewn  how  to 
calculate  th.u  by  proper  Tables  5  and  that  the 
fatne  Methnd  wi  !1  ft  rve  to  fiikl  th^Edi^fM  of 
the  Other  Satellites  of  this  Planet. 

And  he  obfitrvCi  chat  there  Cd/Jfrnan  tdUes  are 
formed 'dtft  A'neiratid  accurate  ](ltptbod,  and 
win  gii^e  the  Motnent  of  the  EdipM  ili  ai  hew 
ind  accurate  a  W  v. 

It  iaforoofed  there,  That  the  Peri odick  Time 
flf  ^bfiiHK  SatelHre  i«  preciftly  one  2448th  Fart 
of  the  Pcriodick  Time  of  'Jufiiter  from  one  A- 

Sbelion  to  atiftthcr.  Whence  the  Equations  of 
it  Jo»'itlO»bit  bdflR  tutn'd  in  Minutes  of  Time, 
and  adapted  to  thole  particulir  Revolutions  of 
the  Satellites,  will  make  good  the  principal  Parts 
of  the  Equatiotl  of  thcfe  Eclipl^s.  *Tis  to  be  ob- 
ferved  alio,  that  thefe  Tabica  fuppofe  the  Aphe- 
lion of  3iifir/r  to  be  in  the  Begintjlng  bf  the  9th 
Degree  ot  Libra;  and  that  the  Orbit  of  the  Sa- 
tellite is  fo  little  diftant  from  the  Plane  of  the 
Orbit  of  :}u^iter,  ot  aKH  of  the  Edij^ick,  ilbat 
the  DilTcrences  thence  arifing  may  uuiifly OOt be 
taken  notice  of.  Mote  alfo,  That  in  the  «ccu. 
rate  Calctrfatfon  of  thefe  Ec1Ipf««»  there  it  need 
of  another  Equation,  according  to  the  rarious 
f  ofition  of  the  Earth  to  ^upittr.  Which  Relli- 
tutioo  of  the  Pt^Mi,  futtptfie  Hhe  Otipofition  of 
the  Sim  and  Ji^i^t  itOMiu  »a Pefidda  of  thit 
Satellite. 

The  firft  Obferver  of  this  Equation,  Mr.  Ko- 
mw,  aflerts,  That  'tis  in  its  greateft  Quantity  11 
Minutes  of  Tiffte ;  but  .t^ni  faith 'it  AmHcx^ 
ieed  14  Minutes  and  10  Second*.  The  Caufc  of 
thia  Equation  is  the  fucceffive  Propagation  or 
Motion  or  Ligh't  $  which  t«  by  no  meana  inflah- 
taneous.  And  frnm  this  Fountain  the  Equations 
of  the  aijf  Revolutions  of  the  fecond  Satellite, 
Being  refpeftivelv  ad\pted,  do  conlpleat  the  fe- 
cond P3rrts  of  thcfe  Eclipfes.  But  a  little  Table 
may  alfo  be  added,  Jlicwmg  the  Half-Stay  of  the 
Satellite  in  the  Shadow  of  3i^iter,  accommodated 
to  the  former  Periods  of  »448.  For  as  Jnfitef 
accedes  to  the  Sun,  th^  Shado#' inctetfet  j  knd 
as  he  recedes  from  the  Sun,  it  decreafcs.  But  this 
£q«Mtioo  if  fo  inconttderablci  that  it  xAay  moft 
fafely  be  omitted.  There  if  added  alfi»,  at  thue 
♦u^ht,  a  Tah'ct,  Hiewin^  thC  fJaf  Diit'dtion  of 
the"  Satellite  in  the  Shadow  ofjufiter,  according 
to  the  different  Pofitionof  the  Satellite  with  re- 
fpeft  to  the  NWf  J  and  L'm'm :  For  tho',  as  was 
laid  above,  the  Angle  of  the  Inclination  of  the 
Flaneof  the  Satellite's  Orbit  be  not  great,  'tis 
yet  fomtthing :  And  therefore  about  tht  Afl^rr  of 
the  Orbit,  the  Imitierfion  will  I*  ttlbr*  dlr(*6( 
aod  deep  in  the  Shadow,  than  about  the  Limits: 
And  theft  Tablet,  together  with  the  common 


one  of  the  Equation  of  Time,  and  no  othCTg 
according  to  Mr,  Hallty'%  Judgment,  are  to  be  • 
ufed  in  the  Calciihtioo  ot  the  £c)ipfee  of  thie 
'Satellite. 

In  order  to  Calculation  then, 

I.  From  the  Table  of  the  Efnth^  o£  the  Re»o- 
lutiona  of  the  £r^, Satellite  to  tjie  Shadow  of  Jit- 
f  itrr  (wh^ch  you  wSfl  find  amongft  the  Agronomi- 
cal Tablet,  under  thofe  Words  in  this  Vol.  £.)fioil 
firft'thelWir  in  the  kft  Hand  poluma^  and  thea 
Write  daMO  the  Nombe^  that  flaod  againd  it, 
expreirinc;  the  Days,  Hours  M;rmtcs,  and  Se- 
conds of  the  Revolution,;  and  alfo  thule  in  the 
other  two  Columns,  N*  i,  N*  i;  Under  thell 
Nuibberi  place  alfo  in  their  proper  Order  (from 
the  next  Tabic)  thofe  which  belong  to  the  Montli 
and  Day  affign'd,  with  thofe  alfo  in  the  little  Co- 
luron«,  N*  I,  N*  2.  And  then  add  them  all  fe- 
vcrally,  as  they  ftafld  ih  order,  into  one  Sum. 
Then  »iil  the  hrft  of  thofe  Sums  (hew  the  mid- 
dle Mtiiiiehk  Of  the  Miaaie  of  the  Ecli^fi; :  The^ 
1\?6oHa  ftfvet«A-  IhelM  Stftiamit  :  Thb  Vhir4 
finds  the  fecond  Equation;  that  i^,  if  yoti  write  . 
down  alfo  in  every  Leaf-Year,  and  in  the  Mootha 
of  .7«i>iMi;y  and  Ftbrudry,  the  Day  next  after  the 
given  one,  inftead  of  the  given  Day,  with  fta 
Equations :  For  the  Table  accommodated,  as  it 
fhould  be,  to  the  grealer  Part  of  the  Lea^-Yttri' 
can't  fcrve  withotit  Correftioh  for  the  former 
Part  of  the  i^ar,  before  the  interpofed  Ltaf  Year 
Day.  ... 

a.  If  the  Number  placed  in  the  former  Co* 
lumn,  and  appbint^jf  ror  the  former  Equation,  bei 
lefs  than  11:4  (the  half  of  the  greatcfl  2448) 
that  greateilNumber  iifelf  alfo,  if  it  be  needful^ 
being,  as  the  ^tm  Circle,  firfi  omitted,  go  to 
the  next  following  Table  agreeing  to  that  Equa» 
tion,  and  add  the  Equation  there  pLaced  to  tho 
middle  l*iiiie  of  the  Eclipfe  before  found.  If 
the  Sum  exceed  the  hjlt"  of  the  greateft  Num- 
ber, lubtracl  the  Equation  correfponding  to  it 
from  the  middle  Time  of  the  Eclipfe  :  Then  will 
the  Sum  in  the  former  Cafe,  aod  the  Difference  in 
the  latter,  give  you  th*  Time  of  the  middle  of 
the  Eclipfe  equated  the  firft  Time. 

J.  If  the  N  umber  placed  in  the  Utter  Colmn^y 
either  faicreafed  by  the  eleventh  Ftrr  of  the 
former  Equation,  where  the  firft  Equation  was 
found  bySubtndion  j  or  leffeo'd  bV  it,  where  it 
was  gain'd  by  Addition;  be  left  than  the 
hilf  of  the  greatcrt  Number  21 5.4  fthat  greateft 
alfo  itfelf,  where  'tis  neceflary,  being  quite  re- 
jeded)  J  Then  take  that  very  Number,  or  if  it  h^ 
greater  than  the  fame  half,  its  Compliment  to 
the.ereateft  NuAiber,  and  apply  it  to  hnd  the  fc 
cond  Equation;  and  add  the  proper  correfpond- 
ing Niitnben,  taJkeO  oat  of  the  Table,  to  the 
frfl  EqtMtti  Time  of  the  middle  of  the  Eclipfe. 
So  fhall  the  Sum  of  both  be  the  true  Moment 
of  the  middle  of  the  Eclipfe.  From  which 
Moment  of  Time,  if  you  fnmraS  the  Mi//  Dc- 
fiif/ow  of  the  fame  Eclipfe  (taken  eallly  out  of 
the  next  following  Tabled  you  will  have  the 
Monoent  of  the  bmnjiut  ;  if  you  add  i  t  to  that 
Time,  you  will  have  the  Moment  of  the  Emer- 
fion,  and  both  duly  accommodated  to  the  mean 
Time  of  the  Eclipfe. 

And  thefe  few  Rule#  and  Operatiotu  ate  fully 
fufficient  for  the  Calculation  of  thele  Dcliplesj 
onlv  I  fhall  add[  «i  Example  to  ualte  all  piaia. 
^d  cleats 
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Bat  fince  this  Eclipfe  happeot  In  the  Day- 
time, xiu  N»v.  ij.'it  1  Houn,  af  lfimites,uul 
1 5  Seconds  paft  Noon }  a  PeriM  o»  two  muft  be 
added,  to  mA  wbcii  OM  will  Inppcii  in  the 
Mii^t'time. 

V.  H.    .  ' 


The  lUfx  is 


»5  o»  at  IS  p.  qi. 
t  18  s8  %S 


Tht  Sum  will  be  z6  20  49  p.  m;  for  the 
,   Tiac  of  the  uBxtBmifim, 

'Whkh  Eclipfe  being  alfii  invifibler  to 
de  laft  Sub  inodMr  Rcfolition. 

!>.»... 

atf  20  49  51 

I  18  28  ^6 


a8  1 5  18  27  p.  ro.  which 
#iU  be  the  Time  of  the  next  vifible  Emerjm  of 
tbo  Qudliie  in  the  Meridian  of  Uadm. 

And  tint  my  the  Times  of  the  EdioTet  of 

the  Satellites  of  Jupittrhe  calculated  witn  great 
Exadoefs  for  the  Meridiw  of  any  particular 
nace*  and  Tables  made  of  them  Ar  any  Time 
to  come.  And  wherever,  under  any  other  Me- 
.  fidian,  the  exa£l  Moment  of  the  Eclipfe  of  a 
'Satellite  caiij  by  a  good  Telefcope,  be  oDferv'd  j 
the  Time  of  its  happening  fooner  or  later  than 
the  Tables  /hew  it  will  do,  at  LtmJtm  (fuppofe, 
or  for  any  other  Meridian)  will  /hew  how  much 
the  Meridian  of  thcObferver  iadifiaat  either  £aft 
or  Weft  from  the  Meridian  of  LsnfarrTInt  la, 
the  Difference  of  the  Longitude  between  dtefe 
two  Places  will  be  known. 

lURIDlCAL  Dsji,  the  fime  with  Cbrnt- 
Days. 

JURISDICTION,  is  a  Dignity  which  a  Man 
has  conferr'd  on  him  to  do  ^ftice  in  Cafes  of 
CompUint'made  before  him.  Of  this  there  arc 
two  Kinds}  one,  which  a  Man  hath  by  reafon  of 
his  Ftt,  of  doing  Right  in  all  Plainto  fclating  to 
hit  bf.Ytftue  thereof.  The  oilter  is colla. 
ted  by  a  rmee  to  a  Jf«tfi^$  which  in  a  large 
Scnfc  tpay  lignify  all  fuch  as  have  CommiiTioa 
from  the  Prince  to  give  Judgment  in  any  Caie. 

JUS  Uumrarimn^  or  tl^e  EJUSt  «f  tbf  fr«»frf, 
was  a  Part  of  the  written  Roman  Laws,  and  was 
what  the  Prtnm,  and  fuch  kind  of  Magtftrates, 
did  pnpoTe  hy  the  GooJent  of  the  PcoplA 


JUS  RttraBm  frue  Rnravtndtndi^  in  the  Ci?il 
Law,  is  an  Agreement  between  Bayer  and  SelleiL 
that  the  latter  and  his  Heirs  may  buy  back  the 
Goods  or  Wares  again  before  any  other. 

JUSTICE.  The  Virtue  of  \t  either 

Univtrfti  or  FurtifulMT.  Gtutrai  or  Umvnfal  Jh- 
fiitt  la  a  conftant  giving  to  every  one  his  Due  j 
and  this  hath  for  its  Objcfl  all  I^ws,  both  Di- 
vine and  Humane.  Particular  Ji^Ut,  is  a  con- 
ftant Will  and  Dfl&e  of  giving  every  one  hia 

Due,  according  to  (/articular  Agreement,  or  the 
Laws  of  Qvil  Sviety.  ParttruUr  Jujlitt,  as  'tis  ex- 
CfCiled  mOaWMir/.  is  ufually  called  Camnrntative^ 
and  fometiines  ExfUtory  ^uftUe^  being  direded 
withont  any  Regard  to  the  different  Conditions 
of  Men,  but  obferves  the  llmple  Proportion,  an! 
tc  wholly  bent  on  the  Value  or  Price  of  Things, 
or  what  la  really  and  juftfy  due.  But  if  you 
confidcr  Particular  jujlicr^  as  it  is  cxercifed 


G«^nM»2,  or  in  BtntjutHtt^  it  is  called  DUhfbm' 
five  or  jtttributivtjmlfut ;  and  la  coneem'dfw  the 
appointing  of  Rewards  and  Punifhments,  ac- 
cording to  the  feveral  Conditions,  Sutions  and 
Qualities  of  Men,  according  as  they  are  tnoie 
or  lefs  good  or  bad,  ufeful  or  prejudicial,  wor- 
thy or  unwonhy.  And  when  there  are  many 
Claimers  for  Rcwwda,  it  obfarce  a  Cmfrnmht 

JUSTICE  tf  th,  HmJrtd^  was  formerly  the 

fame  with  the  Domimn  Hmulredi  j  t^\Vn  ajUb 
CtHturio^  CtnttnaritUf  and  MJigniiummmu 

JUSTICES  •f£4i£*iirvrr,weie:M^r  hereto- 
fore appointed  to  redrefs  the  Frouardmfi  of  La- 
bourers, that  would  cither  bejUr,  or  have  »»• 

Ttaftnahit  It  ages. 

JUSTICES  of  the  Pavill.M,  zre  certain  Ju^H 
of  a  Pit'pQwUr  Cwwt,  of  a  moft  tranfcendent  Ja- 
rilHiAion ;  anciently  authorized  by  the  Bifhop 
of  Wmthffitr,  at  a  Fair  held  00  St.  GUa^tHiB, 
near  that  City,  by  Virtue  of  Letters-Patenta 
granted  from  King  FJw.  IV.  See  the  Patents  at 
large  in  Prysm's  Animadv,  on  4  btfiit.  ibl.  ij^l. 

JUSTICES  ofthtPtaet^  are  they  that  are  ap> 
pointed  by  the  King's  Commiffion  to  preferve 
the  Feace  of  the  Country  where  they  dwell.  Of 
thefe  fome  are  made  of  the  Qjummi  becaufe 
fome  Bufinefs  of  Importance  cannot  be  difpatch'd 
(fee  Qgmm)  without  the  Prefenceor  Affcni  of 
them,  or  one  of  them. 

The  Office  and  Power  of  the  Juftices  of 
the  Peace  it  very  large  and  various,  being 
founded  on  feveral  Statutes  j  of  which,  lee 
Fini>erb*rt,  L«mbtn,  Crm^M  and  in  it 
Mkr,  lib.  a.  ap.  ^   They  wcte  odled 
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JUS 


.  GHsrd  4Mt  uf  tbt  P*Mt       (be  ^6  Edv.  %.  cap.  it. 
where  they  arc  tiWcA  ^»ji'cts.    Thofc  that  live 
jo,  f«d  4rc  Membert  of  Toviia,  Corporations, 
ivr  raited  tntUm  L^tm, 

JUSTICE  SEAT,  is  fhc  higheft  Cdurt  tliat  is 
Iield  in  a  Fureii,  and  before  the  Lord  Chief  Ju- 
ttice  in  Eyre  (»f  ibe  Foreft,  upon  Warning  given 
forty  Djy«  before  j  and  then  the  Jjdgmait.i  are 
ftlvays  given,  and  the  Finet  fet  for  Offence*, 
that  were  prrffnte J  at  rhc  Courts  of  AttachmtHii, 
ud  iheU0«Bders  mdi^d  zi  i\xe  Svain-Mattt : 

JUSTICES  if  iWtf  Bti/im,  m  «  kina  of 


Juftices  appointed  by  EJuarJ  the  firft,  on  great 
Diforders  arifing  in  the  Kingdom,  ivhilc  he  wa* 
abTent  in  the  Snirb  utd  ^rntb  W«i«.  Their  Of- 
fice WM  td  make  lAquifition  tbrte'ghout  tite 

Realm,  by  the  Vcr.lifl  <  f  fubflinrial  Jurir  j,  upi.n 
all  Officers,  ac  Mavors,  Sheriffs,  biiljffs,  Sff. 
for  their  Breach  or  Negjed  of  Duty,  in  not  pa* 
nifhing  Bribery',  Extortion,  Qfc.  'Tij  moft  likelV 
they  received  their  Name  from  «  Dajiom^  or  Staff,' 
that  was  the  Badge  of  their  0£Bce,  u  il!,nof  » 
Marefchal  of  frd»n  :  And  whofrver  wal  hfOtt^i 
before  them  tfiii  TtgA  i  JfajiM,  trtudndMBv^ 


K  A  t 


ic  A  t 


KALENDJE,  •mtrt  formerl?  Ratal  Chap- 
ters, or  Con\  rntioni  of  tne  Rural  Dean 
uid  fjuochial  Qeriy  j  called,  bccaufe 
they  were  held  on  the  KuemU,  or  Jrft  Daya  of 
cfery  Month)  aa  at  firft  every  three  WVek* :  At 
\A  thefe  Conventions  came  to  be  held  only  once 
t  Quarter  }  and  by  Degrees  have  been  wholly 
intermitted,  to  the  great  Decay  of  good  Oi&i- 
pline.    PsraebMl  Anttfiut'uU  p.  ^40. 

KALENDAR  J^lonth,  is  mentioned  in  16  Ckr. 
a.  cap.  7.  and  coofifta  of  ;o,  oc  n  Dayt  (except 
Mnmrf,  which  nefer  hath  moie  than  w  Daya, 
excepting  Leap-Yt<ir^  and  then  has  19)  twelve  of 
whicn  being  thofe  mentioned  to  the  bia!mdar, 
make  »  Yr»r  ;  which  herice  ia  vulgarly  ezprefs'd 
in  the  Singular  Number,  and  called  a  Tve/w 
ISnttbi  Bat  when  in  the  Plural  Number  we  (ay 
iWw  A^Mffci,  then  It  rtLi\]  he  accooOltedftMNtfo 
tfVidtf,  which  is  but  28  Div. 
KALENDAR.  Thete  U  m  \J(c  (HltinSkajM- 

Jiire,  among  t^ic  commnn  People,  a  very  peculiar 
Kind  of  perpetual  KAltndar  or  Almanack,  which 
Dr  P/orr,  io  his  MtfW  Iffi^  of  diat  County, 
defcribes  very  accurately,  ana  proves  to  be  of 
Daniji  Invention,  and  no  doubt  brought  in  when 
the  DdJtff  had  the  Govrmm'jnt  oF  thi?  Kin^ilom. 

h  ia  called  there  the  CVo'^r ,  I  fuppofc  from  its 
Form  and  Matter,  being  ufually  tnade  of  a  Piece 
of  Wood,  fauared  Into  four  plane  Si  Ics  m  l  with 
a  Rine  on  tne  upper  End  nf  it,  to  hang  u  on  a 
Nail  fomewhere  in  the  Hoafe. 

There  is  fooie  Diverfity  iit  the  Form  of  them, 
feme  bein^  mofc  ^^e^  than  othen.  The  ibl- 

lowing  FiPUTL',  wnitn  I  borruw  from  D  .  P'Wf, 
vqprelents  the  Commoa  or  Family  (<logg,  where 
fadi  Angle  of  the  Sftutrt  Stirk^  with  one  half  of 
each  of  the  flat  Side?  bflonr^inp  to  it,  isevpref^'c!; 
ftnd  this  it  the  moft  clear  and  intelligibic  Form 
it  can  well  appear  in,  upon  a  Flat. 

On  each  of  the  feor  Sides  are  three  Months, 
the  Number  of  the  Days  being  reprefrnted  by  the 
Kotch-s  ;  Tlut  which  li;-E!'n<i  r'-'-ry  Month  ha- 
iring a  patulous  Stroke  turn'd  up  from  it :  Every 
firteatb  Nioich,  bein^  alfo  of  a  larger  Siae,  ftnnds 
larAndy,  which  &e(ns  to  (hew  that  the  Cvcle 
of  the  Sun  or  Dominical  Letftrs,  are  here  cnm- 
mitted  to  Memory  |  ^tfo  Sk»d(^  and  other  Day* 
here  being  fix'd. 

Over  a^rainft  many  of  the  Notches,  whether 
treat  or  fmall,  dbov  tie  viaeed  M  the  kft  Bead 
VoLU.  . 


(erctrat  Mart:s  or  Svmbols,  denoting  the  Go!dt» 
Nrnmhtr,  or  Cy  .lcr  oi  the  Moon  j  which  Number,' 
if  under  5,  is  rcprefentcd  by  So  many  J^ointa  |  but 
if  it  be  J,  thetf  a  Lihe-ia  Aawn  firom'  the  N«rr^» . 
or  Day  tu  which  it  belongs,  with  a  W>#^.  return- 
ed  hxi):  oR^joft  Couric  of  the  Line)  which 
feem^  rol«  dcflgaM  td  ieptdeat  V  the  Smm» 
Letter  for  f. 

If  the  G«lilf»  ifimAer  he  above  5  and  under  lo, 
then  'tis  mark'd  our  bv  the  former  hooked  Line 
for  5 }  and  with  the  Addition  of  aa  nuny  Pottitaaa 
nuke  up  the  Number  defign'd «'  At  if  it  be  ^  thetB  • 
arc  three  Points  addj^l  rn  ihe  hooked  Line,  (S^, 

When  the  Goidtm  NmmUr  is  10,  there  ita  Croia 
on  the  Notch  to  repreCmt  X  }  And  if  it  be  above^ ' 
and  under  15,  'tis  exprefs'd  by  Points  is  b-'fore  ; 
And  if  above  15,  by  <he  crofs  Stroke,  Fo  nts, 
and  a  liook  Line  for  V :  When  'tis  tp,  the  Linc 
ifluing  from  the  Notch  for  the  Day,  hath  two 
patttlooa  Oeaneti  or  Stiokea,  aa  ia  plam  finrai  the 
following  Figure. 

And  tnefe  Numbers  are  not  fet  fo  wildly  and 
confufedly  i^inft  the  Days  of  the  Month,  as  at 
fird  Sieht  may  appear,  but  in  a  Method  and  Or- 
der 5  wnether  you  confider  them  as  they  imtive- 
liiatcly  frfcr:\!  Mn\  f'j''c-j:  one  another,  or  the  D»- 
JUntt  mtm*M»i  each  Figure,  or  the  f^Jiit,  or 
Denonumtion }  for  every  following  Nwiibfr  id 
made  by  adding  8  to  the  preceding  ;  end  every 
preceding;  one,  by  adding  it  to  tne  following 
onej  Ml  cafting  away  19,  the  whole  Cycte« 
when  the  Addition  (hall  exceed  ir.  Thus  to  $, 
which  ftinds  againft  yann^y  i,  add  8,  it  makea 
tl|  whicii  iljnils  agiinft  tlir  U)]r.]  Ihy  of  the 
Month  J  to  u  hkh  add  8  again,  and  it  mikes 
1 9  5  whence  8  itfelf  cornea  to  be  the  fiHtvin^ 
Figure,  and  16  the  next:  On  the  ronrnry,  if  to 
16  ynu  add  ir,  it  makes  17 }  abeiKe  drdu^iing 
19,  there  remaiatS,  the Nnmhet ahovt  ics  mm 
fi>  on,  Sff' 

And  for  the  DtflaMcfs  of  the  Numben  of  the 
fame  Denomimtion,  'tu  to  be  noted  that  'lirv 
(land  afunder  either  90  or  Days,  inter* 
chan^eahly.  Thus  after  wKkK  (lands  over* 
againft  th"  tft  of  ?*»a4i»y,  at  30  DiVs  Diftance 

{oy  will  €nd  %  >gain  at  the  30th  of  the  fame 
[onth  ;  and  from  thence,  at  19  Days  Diftance, 
you  will  have  ^  9p!»in  fet  to  the  ift  of  Vdrtk  ^ 
and  at  the  lift  of  March^  at  50  X>7  ji  Diftance,  9 

Bbfc        ■  m^. 
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ainft  the  I  ft  of  ^munry,  be- 
eaole  3  WM  the  G«Wfi»  Nmnhtr,  when  the 
Fathers  of  the  Nmnr  Council  fettleti  the  Time 
for  the  Obfervation  of  t<Jier.  Sec  »» 
Lw.  cit. 

On  the  Right  Hand,  and  iffuioaffom  the 
Notches,  are  feveral  lnfcnj?tioHS  and  Figures, 
HieroglyphiciUy  reprcfcntin^  the  Ffjlhal  Days, 
by  fomc  Aaiona,  Offices,  or  Endowroenti  of  the 
Saints ;  or  rffe  tbe  H^ork  or  Sfart  in  bfluon  tt  the 
Time  of  the  Ycir.  . 

Thus  from  the  Notch  of  3^»«4ry  13.  being 
St.  aikift  DaT,  tfliKB  »        *he  Btdge  of  a 


Bifliop.  From  the  ifi  of  W-t^'J  an  H«r^  for  §ll 
David.  Againft  jH»e  zj.  St.  VfJVr's  Dxy,  yon 
have  his  ICeys:  And  againll  St.  0///>;m's  Day  » 
Pair  of  Shots.  Againft  jf.w.  25.  St,  P.iul'$  Day 
there  is  an  Ax :  And  againft  24.  a  S-^njl 
ht  St.  Bi^iji.  On  loth  a  Gridirat 
for  Sr.  Ltmrenee.  So  a  iTtoT  for  Sr.  Karfcrrfm, 
a  Sur  for  Eiij^hany,  a  Tr«#.  Low's- f.'KOf  for  St. 
J''a!entint*s  Day,  C/^r.  And  againil  CT)r///>Hjj-Dav 
is  the  old  U'-tifjattUnt^^  at  Ciiw^g- /Arw,  that 
the  Danes  ulied  'co  piajbs  menj  withal  at  ^la^ 
Time. 


.The  Ufc  of  thisClogg  is  chiefly  to  find  by  |  'Moons,  and  the  'hhveal'U  FmJIs    an  J  the  I>»y 
ihc  PnmiQs  GMtifNuidn  the  &€U^Jiuul  Nn^  1  iJtU  fntp  by.  the  SymboU  oa  the  Right  Hand,' 
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KANT.Rr</,  WM  ufed  rademly  in  HTJm  for  . 

the  Government  oF  an  Huinlrcd  Towns ;  under 
which  were  fo  many  Co/wwou,  which  the  iVtkh 
call  Cvimnv^d^  and  fignifits  Piownaa  or  R/gw* 
and  confided  of  twelve  Manpn  or  CUaiit*»  iad 
two  Townfhipc. 

KAHITE,  or  Cariu,  was  the  Word  ufcd  for- 
aMfll  by  the  RtUynn  for  cheir  bcii  Ontvtittiufi 
2MJ[,  or  Strong  Beer$  beeiaie  in  this  they 

drank  their  Pocufum  Curitjtit,  or  GliCc  Cup: 
'Which  Gr^ce-Cup  iti'eif  wu (ometifnet  called  by 
the  Nitnc  of  Koi/i*  or  CMIrr. 

KEELS  or  were  a  kind  of  LoiU^Botts, 
of  great  Antiquity,  and  meaiiMMd  ft)ft&i8- 
^^MH  r.iith  they  wCfC tkoic  in whkh  cb« iSiXMi 
inTtded  Ej^Im^. 

KELP,  wbat  it  ic.  and  how  flwde,  fie  wider 

v<//wH  W>rks  in  this  Vol. 

KERF,  is  (he  Notch  or  Slit  that  it  made  by 
the  Saw  between  twoKccetof  Wood,  whcadwy 
are  fawins  afunder. 

KERNELLATUS,  anciently  Cani&d  Bnha- 
ttllti  or  CrtnelUA,  i.  e.  Fort  if  (d  And 

KERNELLARE  DomKWy  wa«  to  build  aHoufc 
with  fttch  Walla  and  Towen}  whkh  to  be  al- 
lowed to  do,  was  a  Favour  comtnooly  granted 
by  oar  Kings  after  the  Dcniulifhmenu  of  the 
Caftlcs. 

KEYSTONE  in  «a  Aicb*  u  placed^t  the  Top 
or  Vertex -of  Ellipdeal  or  fuch-bke  flat  Arches,  to 
bind  the  Sweeps  of  the  Arch  together. 

KIDNEYS.  The  Kidneys  in  Man  arc  al- 
Wayk  two  in  Number,  one  6n  each  Side,  being 
nearly  of  the  Figure  of  the  French  or  Kidnty- 
Bcatis^  which  latter  Name  ihey  take  from  being 
like  the  Kidneys. 

The  Length  of  the  human  Kidney  t<  between 
ibor  and  fi*e  ringift  ficciddi;  They  ate  ah6ut 
two  Fingera  Breadth  in  Thickncfs,  and  three 
•ver.  'fne  Ri^bt  Kidney  is  fitoated  under  the 
Uver}  tke  left  under  the  Spleen. 

In  a  Foetus  their  external  Subftance  is  divided 
into  fevcral  Lobes  join'd  together,  which  in 
adult  Ferlbos  become  mor^clofej  wherefore  in 
fnch  their  Sor^  is  cqnal  and  (mooth.  They 
hsve  two  Membrane!}  one  Cmmm  froatt>o/V> 
ntmunm^  the  other  Profir.  Ufuallv  they  arc  co- 
ver'd  with  a  good  deal  of  Fat }  their  Colour  is 
of  s  durkRra. 

There  are  (everal  Lymphatic  VMi  dMeSfcd  in 
the  Kidneys,  which  difcbarge  thcnMim  Hko 
Ptcfitt's  Rcpofitbry ;  The  ^ams  go  into  the  K«a 
Ctm  ;  The  Arteriea  come  from  the  Juta. 

Thofe  Vehw'aad  Arteriea  are  called  £mal- 
^entJ :  They  come  out  from  the  Kidneys  in  their 
hollow  Sides  (  which  lie  neareft  to  the  Cava  and 
v*rt4)  included  in  one  common  Cafftd*,  and  are 
divided  into  feveral  Branches,  which  fofiomid 
the  Pilw.  Thefe  Branches  are  again  fnb^ifided 
into  an  Infinity  of  other  leflcr  ones,  which  go 
to  the  esiemal  Parts  of  the  Kidneys,  where 
diet  inoiGnlate,  and  form  a  kind  of  Nft ;  from 
which  their  Extremities  coming,  terminitc  al- 
io in  Infinity  of  Glands,  which  arc  all  very 
fmall- 

Thefe  Glands  are  in  Figare  nmndiih,  and 
they  compofe  the  oBtcr  Subflance  of  the  Kid- 
neys, which  is  half  a  Finger  thick.  From  ^ch 
•f  them  there  goes  a  long  rmall  Tttbc  i  and  the 
GoMioa  of  thefe  Tubes  cotnpdethe  lOMMMft 
Mbflnecdf  thcKidaeyat 


 K  N  A  

A»  thefe  TMtt  approach  the  Mvn,  they  ga- 
ther together  in  little  Runt^!  -s;  whofc  Exirc- 
mitjcs  piercii^  the  Membrane  of  the  Ptlxls,  form 
thofe  little  Frotuberances  on  the  Infide  of  the  » 

or  Cavity  in  the  middle  of  the  Kidney, 
which  are  Called  the  Paf  ilU. 

This  Cavity,  or  Pelw,  is  form'd  by  the  Dila- 
tation of  the  Urtttrs :  It  fends  ont  leverai  Rami- 
flcariont,  which  divide  the  Uriiury  Tobea  intw 
Bundles,  and  which  MetL  fbic  q(  Ofiiils  to 
the  Blood  Veffds. 

The  Life  of  the  Kidneys  ii  to  fepiraie  the 
Urine  ftom  the  Blood  i  which  by  the  Motion  of 
the  Heart  and  Arteries  is  thruft  into  the  Emul- 
pcnt  Branches,  which  carfy  it  to  the  little 
Glands  i  by  whofe  Means  the  Serofitv  being  fe- 
prated,  is  received  by  the  Orifice  of  the  Uttte 
Tubes,  which  go  from  thofe  Gland*  to  the  PeL 
vis  i  from  whence  it  runs  by  the  Ureters  into  the 
Bladder. 

The  Blood  which  waa  carried  into  the  Glands, 
its  Partidca  bekw  too  groG  to  enter  into  the 
fntuU  excretory  Thibet,  is  brought  back  from  the 
Kidneys  by  the  Emuleent  Veins,  to  be  mingled 
with  the  other  VetufBlood  in  the  CtvA, 

The  Dcfcription  of  the  Vrctns,  Vtfu  a  {JrintttU^ , 
GldiiMic  tuntdti^  t^c.  you  will  find  in  the»r  pro- 
per Places. 

Dr.  iM,  in  .hit  Mmuit  Skntm^  pag.  ))• 
judge*  that  the  KiJmiys  are  sUoed  To  near  the 

Heart  as  they  are,  bccaule  Salts  ate  Corpufcles, 
which  are  ilroi^y  attraArd,  and  have  a  moft 
clofe  Union  wSh  the  Fluid  of  Water:  For 
tho'  the  Lungs  may  divide  the  Particles  of  Salt 
one  from  another,  yet  ftill  they  firmly  adhere  to 
the  aqueous  Humour  in  which  they  Iwim ;  and 
therehire  they  inay  likewife  at  fiift  be  drawn 
otf }  iltid  lib  tlnnka  iliit  the  Khiteyi  could  net- 
well  have  been  placed  at  a  greater  Diftance,  to 
have  fcparated  fuch  a  Quantity  of  Urine  as 
they  now  doj  and  that  not  only  bntheaccoant 
of  the  great  Quantities  of  Blood  they  receive 
where  they  are  ;  but  Itkewife,  if  they  had  a  more 
diftant  Situatiboi  other  Particles  muft  have  uni- 
ted with  the  Salia  tod  aqoeooa  Paitidea  even 
in  Hieir  pccftnt  Station  fi^it  terreftrul  nrtieles 
do)  and  eonfequently  the  Urine  couUl  not  have 
been  diftilled  iuch  as  it  is  now,  or  at  leaft  but  in 
a  fmall  Quantity. 

KINGTlECE  in  any  Building,  is  a  Piece  of 
Timber  (landing  upright  in  the  middle  between 
two  principal  Rafters,  and  having  Strutts  or  Bra- 
ces floing  n^m  it  to  the  middle  of  CKh  Rafter. 

Kn^  « .te:  See  ffiroAb  m  thit  Vol. 

KING-SILVER,  is  properly  that  Money  due 
to  the  King  or  Queen  in  the  Court  of  Common- 
Pleas  f>rf  Ltctnti*  ttmnrJamJi,  in  refped  of  a  Li- 
cence then  granted  to  any  Man  for  pafling  a  Fine. 

KINTAL,  is  a  Weight  in  Merchandife.  oftul- 
ly  of  about  an  hundred  PoumK  hut  fomethlng 
more  or  le&i  aococdii^  to  the  different  Cuftom* 
of  dii^rent  Nations. 

KNAVE,  is  an  old  ftxm  Word  for  a  Mail- 
Servant,  and  is  fo  ufcd  in  14  £.  j.  Stat.  i.  c. 
and  VtrfitfOH  thinks  it  comes  from  the  thtttk 
Cn^,  which  figniflea  the  fame  Thing.  Ouf^k  m 
5mm  alfo  is  «  Male-Child  or  Boy  y  and  in  dllil 
Senfc  a  Knave-Ckild  bath  been  frequently  ufcd 
fonneriy  in  Gontradi^indion  to  a  Cm la  nd  in  thia 
Senfe  Widttifv&»  theWocd  in  his  TraoOaiion 
of  AmIL  t.t6.  and  other  RaMi  cf  the  Bible. 

fi  B  b  a  KN£V£LS, 
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KNEVE[<S,  the  fame  with  KcVfh. 

KNiGHT,  Mtles,  iium  tbc  Omt,  fip_ni- 

fies  with  us  aPerfon  that  bearcth  Aims,  antl  who 
fur  Valour  and  Mirrial  Conduit  is  by  the  Sove- 
reign, or  his  Authority,  Cn^lcd  from  the  ordi- 
nary fort  of  Gentlemen,  and  raifed  to  a  higher 
Step  or  Diewty-  This  among  ftlmoft  all  Nations 
takes  his  Natnefrom  the  Herjf,  hecnutt  they  ufed 
to  fcrvc  in  War  on  Horfeb.ick.  Thus  the  Kottianf 
caiicd  ihcm  j  the  Itainn*  Word  is  CuW- 

lieri  ;  the  French^  Chtvalicrs  j  the  GermatU,  Keytnrs  j 
the  SpMiLrJ!^  Ga-c.^Haif!,  '&e.  It  appears  by  the 
&dt.  I  £.  i.  c.  I.  That  formerly  a  Gentlctnan  ha- 
ving a  full  Knights-Fee,  and  holding  his  Land 
by  Knigbt-SerTicck  tM^t  be  urged  by  Di£bre(«  to 
procure  himfetf  ttTbe  mtde  wnen  he  cune 
til  Tu''  A<;r:  But  by  1 7  Cir.  t.  lo.  no  Man  can 
be  compelled  to  take  that  Order  on  him.  The 
Manner  of  niA)Ltog  Ku^btt,  C^mhAoi,  in  his  Bri- 
tanniay  fhortly  exprefles  in  ihefe  Words :  Nofiw 
-[yro  Ttmfwribm  qui  EqHeJhem  Digmtatem  f»fcifit, 
4U*ii  f,e»ihm  tJuH*  GlaJio  ltvi$*r  in  bitmero  ftrcm- 
tim  i  Pt'metft  tm  Kirhr  Galiici,  t^ittmr  :  Shi  dieValur 

RNlGHTS  BMmrait  Set  Bmmntt  in 

y*«i. 

KNIGHTS  of  the  Baib^  are  an  Order  of 
K-'!"^!'  made  within  the  Lills  of  the  Bad},  and 
girded  with  a  Sword  in  the  Ceremony  of  their 
Creation.  They  are  fpokcn  of  in  8  EdtB.  4.  c.  2. 
For  their  Aotiauity  and  Manner  of  Creation,  fee 
Jh^e*»  DeftoptioB  d(mr<fjitrjbiri.  They  take 
Place  of  HdU^i  fifthdm,  wa  cone  after  Ba- 
ronets. 

KNIGHTS-FEE,  is  fo  awch  Inheritance  as  is 
fuificient  yearly  tP'  maintaiii  a  Knif>ht  with  con- 
venient Revenue  ^  which  in  H.  Illd't  Time  was 
I)  Pounds,  Qmih,l.  Brit.  p.m.  But  Sir  Tfco. 
Amth,  in  his  Ile^iib.  An^m,  lib.  i.e.  18.  rateth  it 
■t  40  Poandt.  And  in  f  £.  s:  c.  i.  it  appears 
that  fuch  it  had  20  Pound  in  Pec,  or  for  Term 
of  Life,  might  be  compelled  to  be  Knights  5  hut 
this  is  now  repealed  1^  ty  CSir.  t.  &ew  in  his 
Jlnnah  faith,  "  "There  were  in  Efi^laniit  the 
^  Time  of  theComqueft  tfojri  (others  fay<oa  15) 
*.*  Knight t- Fte$  i  whereof  the  RcUgioui  Houfcs, 
**  befete  their  Sapprefibn,  wore  pofle&'d  of 
*.*^4fcT5.**  Smne&ya  K«y»V.fSfcoiltaiaed 
other"  T  -  Ph;i  h-!iUiAs,  or  600  Acre.'- 
.  KMGHTS  of  the  Garter,  arc  an  Oder  firft 


of  tmany  great  and  glorious  Vidlories.  He  fotighc 
out  of  bis  own  Kingdom,  and  all  over  Chrillch- 
dom,  ftr  s  Mtunber  of  moft  excellent  and  noble 
Pcrlbns,  to  each  of  which  he  j»iv  e  i  blue  Gir- 
ter  deck'd  with  Gold ,   Pearls ,  and  prcciou* 
Stones,  with  a  Buckle  ot  Gold,  to  be  worn  only 
on  the  left  Leg  i  a  Ktrtle,  Ctown»  Cloak,  Chape-, 
rgo,  »  Colltf,  and  other  ftately  and-ihignffieeot/  • 
Apparel.   The  Number  was  I'f,  of  which  the 
King  and  his  SucceiTora  were  ordain'd  <S<>-u«rtipir,' 
and  the  others  Cempanious,  or  Bwtbcen  of  tbtf 
moft  Noble  Order  of  the  Garter. 

This  moft  Honourable  Society  is  now  a  Col- 
lege or  Corporation  ;  havinsT  a  Cornmon  Seal  be- 
longing to  it  )  havinjg,  befides  the  StvereigM, 
•  which  is  Guardian  ofthe  Order,  ind  who  go- 
verns it  by  himfelf,  or  Deputy  j  and  befides  the 
2  J  CoiUfMiQHs,  ot  Knt^his  the  (Jtutfr,  14  Secular 
Canons,  that  are  Pncfts,  or  uraft  be  withni  a 
Year  after  their  Admiffion  ;  Vicars,  which 
muft  alfo  be  PrieQs  ;  and  z6  poor  Knighta,  that 
have  no  other  Subfiftence  or  Means  of  Living 
but  the  Allowance  of  this  Ordec.  The  Bifliop 
;  of  Whmm,  far  the  Time  being,  is  called  PiMtr  ' 

of  ?K'^'ir(<rj  the  Bi/hop  of  S^ritnt,  Ch<wcu!arof 
h't  daring  the  Dcan  ot  Uiudfor,  Rtvjhr  tf  the 
Garter,  The  Friacipd'Kiag  at  Arms  is  call«l 
Garter,  who  is  to  manage  and  marfhal  their  So- 
lemnities at  all  ln(tallations  and  annual  Feafis. 
The  L  'm  if  tbt  Garter  is  alfo  L'fLer  <>f  the  Bleukr 
Kod.  By  Older  of  King  Oarkf  I  «1£  the  Cooa- 
paniMit  of  tlie  Omur  are  tt»  «ear  on  tlie  left  Side 
of  their  upper  Garment  the  Crofs  of  En-UnA, 
encircled  with  the  Garter  and  JWa»i»,  and  with 
Rays  of  Silver  ilTaing  from  thence  every  way  like 
a  Star ;  whence  'ti«  ufaally  called  tlie  Star  W 
Garter. 

KNIGHT-AA>r/&«/,  is  an  Officer  in  the  King's 
Hoofe,  harina  Jurifdifiion  and  ^tignisance  of 
any  TiraidgmioH  widitn  tlw  Kaft*i  Ifoufe  mmI 

Verge;  as  alfo  of  Contra^  mgde  ttCfe,  wlMTe* 

of  one  of  the  Houie  is  Party. 

KNIGHTEN  fryW,  waa  anciently  a  Guild  in 
London,  confifting  o\  nineteen  Knights,  founded 
by  King'Ei/jrtr;  who  gave  then  a  Portion  of 
wafie  (>ound,  lying  without  the  Walls  of  the 
City,  which  is  now  called  Ftrt-'StkphWetfd.  S-vm't 
jtHttaft,  9.  t^ti  •  ' 

KNOCKING- ^f^V,  is  the  fame  with  a  Stamp- 
ing-Mill, which  fee,  and  alfo  the  Word  Tin. 
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.T  i&B£L,  in  tbe  Law,  is  a  narrow  Slip  of  Fa- 
per  or  Parchment  affixed  to  a  Deed  or  Wri-. 
ting,  in  order  to  hol.^  the  appending  Seal :  So 
alfo  aoy  Paper,  aooex'd  by  .way  of  Ad4ition  or 
Jj&xpVjcation  to  aayi^ill  dr^TeAantiir,  i$  cabled 
a  JLuitl  or  CtUdi  .  .  .*.  . 

tACERTA.  if  a  Word  ukA  'm,J?imfif£iy-B>ok, 
and  fic^nifics  a  Fathom. 

LACHES,  in  the  Law-fenfc,  feems  to  fignify 
ffg^gufsitt  Ntgiii^tnce,  as  appears  from  Littleton, 
iW^  40;  and  7a(S,  where  Lachti  of  Entry  is  no- 
thins,  elfc  but  a  Neglc£l  of  the  Heir  to  enter  ■■, 
Mpi  w  perLaps  cotiies  from  our  J^lifi  Wurd  to 
Lack,  5  unlefs  from  the  French  Lafcktr  or  Lafcht. 

LACHRYMATORIES,  were  fmall  Earthen 
VeCfelSjWhercin  the  Tears  nfthc  weeping  Friends 

jf^t  Cftnjwtd.  JMUfH  Kgtf&t^^  anU  juiftcil  with 
die  Afli«t  and  Urns  of  the  Dead. 

LADA,  is  a  LaJt  or  Laibt  from  the  Saxon  L  a- 
thioKt  Hgoi^ea  an  AiTembly  Court  of  Jullice  j 
jMMllfoili  hcD^e  the  annual  Court  at  Djm  (3nircbf 
.by  Romnty-Mtrjo  in  Kemt,  for  the  Elctlion  of  a 
iailiff  and  other  Uificers,  is  call'd  Dym-Cburch- 
Latb  to  this  Day. 

,  LADA,  from  the  Saxon  aUb  ^nifies 

a  Purgation  by  Trial  ;  and  in  tlte.i^iftot  Ring 
^htlrtd  there  is  freqaent  Mentigip  t$  dw  Laia 

in  tlir  oM  Sixon,  i»  the 

fcetnying  of,  or  Infidelity  to  a  Lord  and  xMafter. 
Ti<  mentioned  in  the  Liiwi  of  Cantnui,  c.  6x. 
and  thofe  of  Umry  I.e.  \%. 

LAGA,  is  a  Word  ufed  for  Law  in  Ma^na 
Chart  a  :  And  hence  comes  Dane  Lage^  Saxon  La^t, 
J^rcen  La^e,  iic.  as  alfo 

LAGEDAYUM  or  L^Jm,  that  u,  a  Law- 
day,  or  Day  of  open  Court  t  Hence  alfo  a  Is^m- 
is  Momo  Ltgalii  i  and  this  Word  Lait-\'M  is 
■Cv^aenUy  uTed  i«.  pMnM^-t*^,  and  in  the 
Law*  of  ZAtwnf  klie  ConfeSor. 

.LAG£N|  La^endy  in  ancient  Times  vr\n  a 
^Iftfiiyf  eoOCainiBg  iix  Sextarii.  V  id.  Beta,  1.  1.  c. 
S»  f.  and  Chdot*  E4,  j.m.  25.  ».  9z. 

LAGO.V  or  Lagan,  is  a  parcel  of  Goods  thrown 
out  of  a  Ship  in  a  Storm,  and  bccaufe  they 
«Oldd  elfefink,  they  arc  faftencd  to  a  Buoy  or 
Cork,  in  order  to  be  found  again.  If  the  Ship  be 
•rieck'd,  the  Goods.are  catted  L<^a»  or  Liga>t, 
qu4^  i  LkjtmJa :  and  fo  lonj;  as  they  continue  in 
the  Sea  tncjbe]opg  fo-the  Admiral ;  but  when  caft 
^lhof»  iStej  becMiie  %.  Whtk.^  and  belong  to  him 
that  hath  the  Wrtc\,  as  appears  in  Co.  I.  $.f}.i  f;. 

lAtfSLlTE,  Laifjlitt,  LasJbJitf,  is  ufed  in  the 
hKWt^Um.l.  c.  I  J.  for  a  Tranfgreffion  of  the 
Law  ;  and  fonietiniM  6c  thc  JPodOhflMnt  there- 
•4into  belonging. 

LAMMAS-DAY,  quafi  iMtA-tfias,  is  our  firft 
afjtugflfi  i  and  on  this  Day  the  Tenants  whichftr- 
tnerly  held  Lands  of  the  Cathedral  Church  in 
jfsri,  were  binHid-by  their  Tenure  to  bnagiLamlj 
aGve  into  the  Church  at  High-maft. 
'  LAND-BOC,  was  anciently  a  Charieror  Deed, 
ivhereby  Lands  or  Tenements  were-  given  or  held. 

XAND-CHKAP,  jwac.an  old  cuUomary  Fine 
fiddtkhRkiOMil^QrllMf  atitcfy^tlueiufipn 


of  Land,  lying  m  romepeculiar  ^J^nor,  or  li- 
berty of  fome  Burgh,  Thic'CollQf^  yet  renawt 
in  MalcUn  in  EJpx. . 

LAND  GABLE  or  Gavel,  was  anciently  a  5]»x 
or  Rent  ifljing  out  of  Lind  :  *1  i,s  called  iflpfmiA 
fL:y  Cenjm  Pr^dtalis  i  and  J^ebtum  (i\th,  it  was  a 
Penny  for  every  Houfe,  being,  as  we  now  fpeak; 
a  kind  of  Q^iit  Rent  or  Ground  Rtnr. 

LAN Dl RECTA,  in  the  Saxam  Time,  were 
fuch  Services  and  Duties  as  were  J;|id  on  thofe 
that  held  Land.  Thcfc  were  three  Ob]igation$i 
which  from  their  Number  were  called  Tnntja 
i^tctftM,  ini^wett  fiction,  Burgh-hote,  and  Br'^- 
hte.  Theft  Vftftt  not  called  Strxma,  becaufe  not 
Feodal  Service*  afifipg  from  the  Condition  of  tbe 
Owners  i  but  by 'this  Name  Laajirt-la,  Rights 
th^t  charged  tlw  -oery  LttU,  «|hether  poi^ea  by 
Churchman  or  Myman.  ' 

LAXD-TEN^WT,  in  the  Law,  he  ilui 
adually  pofleiTcs  the  Land,  and  who  hath  it  in 
his  imiiaat  Occupation.  The  fiune  irith  Ttrrf- 
Ttnant, 

LANO-NIGER,  was  a  kind  of  bafe  Coid  in 
Ufe  about  the  Time  of  Ed's.  I, 

tAPSE.  i#  thr  Omiffion  of  a  Patron  to  pre- 
(ent  to  a  Church'  within  fix  Months  after  void- 
able j  oil  which  NcgU<fi,  Title  is  given  td  the 
Orditury  to  CtlUu  to  the  faid  ChuKh. .      .,  , 

LA'SHITE,  was  a  common  Forfipimr^  in  ttie 
time  of  the  Dams it  was  i  a  Or/,-,  f^ch  O-.  c  wjs 
about  6 A.  Sterling.  Vti.  St.'Jen  Ihft.  Tytlifi.  Thp* 
fome  fay,  the  Ore  was  in  Value  about  i<J  Penc^, 
and  that  i  5  of  them  made  the  Lihra  or  Pound! 

L  AST,  in  general  ligniiics  a  Burden,  and  par? 
ticularly  a  certaib  Weight  or  Meafure :  As  a  Laft 
of  Pitch,  Tar;  of  A/hes,  is  14  Barrels  j  a  Lart  of 
Hides  or  Sltiins  is  it  Dozen}  a  La{l  of  CodfiHi  is 
1 1  Barrels ,  a  Laft  of  HerHngs  U  20  Cddes,  or  teii 
Theuiand  j  a  La^l  of  Corn  ia  10  Quarters}  a 
Laft  of  Wool  is  19  Satics  j  a  I^ft  ofLrathcr  U 
10  Dickers,  and  every  Diirker  is  10  SklDsj  iLafI 
of  unpack'd  Herrings  is  18  Barrels. 

LAST,  in  the  MirHiesof  tbe  Eajl  o(  Kmt; 
alfo  is  a  Court  held  by  24  Jurats,  and  fummoncd 
by  the  two  iiiiliffs  thereof,  wherein  they  .make 
Orders,  lay  and  levy  Tajwt,  fiBr.  fer'the  Picler- 
vatioaof  ihe.Marfnes. 

LASTAGE  or  Lefiage,  is  a  Cudom  ^xaAed  m 
fome  Fairs  and  Mirkets,  to  carry  Things  where 
one  will,  faith  Rafiall  j  but  fometimes  'tis  taken 
alfoibrtte  Ba|aft^  a  Ship ;  and,  as.  fome  lliy,'  ■ 
'tis  properly  a  Cvflom  mid  lor  W«et  fold  br  - 

t\itLaJi.  •.       .  / 

LAST-HEYRE.ishe  fo  whom  the  Land  coinei 
by  Efcheat,  for  want  of  lawful  Heirs;  which  is 
fometimes  the  Lord  of  whom  tbe  Land  is  held  ; 
and  fometimes  the  King. 

LATCHES,  in  a  Ship,  ate  {anc  jvitU 
Laskfti. 

LATHE  (iJ^ium')  is  a  great  part  of  a  County 
or  Sbirej  cootfiniag  three  or  (bur  Hundreds,  as 
iti  Kmr  iimI  Affi».  Whence  the^ 

LATHE  REEVE,  or  LeU-rrJf,  or  Tythiitg. 
Rtevt.  was  an  OSicer  .in  the  Saxon  Governmenr^ 
Hfhv  had  Aathanriiy  over  die       I^tft  m  th^ 
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Country,  or  over  three  or  more  Hundreds  or  Wa- 
pentakes }  whofe  Ttrritory  was  called  a  Titbimg, 
or' a  Ltid  or  Uithm.  Perhaps  the  RiJln^s  in 
i'^HJInr*  sue  fo  called  corruptly  from  Tahin^f  or 
TfiMngU  u  ^is  fiNnecmict  wriitvn.  Matters  that 
could  not  be  determined  in  the  Hundred  Court, 
were  brought  to  the  Tqtl»'«s,  vhere  the  princi- 
pal Men  of  three  or  more  Hundreds,  being  affem- 
ble^  by  the  Authority  of  rhe  Lath  R«vror  Trifbi«g 
Kttvf,  did  decide  and  determiue  it  ^  but  if  they 
did  not,  it  went  further  to  the  County  Court. 

LATITUDE  of  a  Flaee,  it  fonod  *t  Sea  by 
having  the  Sun's  or  any  Star's  Dedmatton  (by  the 
Tables)  and  his  Meridian  Aliitu  V  5  nd  thar  is 
Cimnd  by  a  Qudraot  or  Aftrolabe.  Now  from 
ttie  Horizon  10  the  Zenith  being  90* ;  if  from 
90°  you  'rJ.ff  the  Sun's  Mrrit-^ian  Altltutle,  the 
Remainder  will  be  the  ^un't  Vtjianct  from  tbt  Ze- 
m$b.  When  therefore  by  ObferVation  diC  Sun's 
Mtridian  Altiiutlc  is  found,  yoo  are  to  confider 
whether  the  Hao  hath  any  Declination  or  not  ; 
'  If  be  hath  none,  but  moves  in  the  Equinoflial 
that  Day,  then  the  £tevation  ^  the  Equator  will 
be  £qual  to  htt  Meridian  A!ttni<te)  aadcooK' 
qucntly  ^is  McriJiin  Altitii(!(.  is  the  Co-Lati- 
tude i  Subdud  therefore  that  from  5*0,  the  Re- 
nahider  If  the  Latitude  of  the  Place,  which  will 

be  North,  if  the  Sun  he  on  the  South  Pirt  of  the 
Meridian,  and  South  when  the  Sun  comes  to  the 
NocA  of  the  Meridian.  *Tis  the  fame  thing 
with  any  Star  in  the  Equator.  When  the  Sup 
or  Star  hath  any  Dechnation,  the  Zenith  Oi- 
AaiKe  with  that  will  gire  the  Latitude  j  for  If  the 
Meridian  Altitude  and  Declination  be  both  the 
fame  way,  i. «.  both  North  or  both  8o«th,  the 
Difference  between  tht-tn  will  be  the  Latitude  of 
the  Place,  or  the  Pole's  Height :  Only  obferve, 
'  that  if  the  Zenith  Diftaoce  exceed  theDeclination, 
the  contnry  Pole  will  be  elevarfd.  K  %r.  If  the 
Declination  be  aj*.  30'.  N.  and  the  Zenith  Di- 
ftance  8».  30'.  N.  the  Latitude  will  be  15'.  N. 
But  if  the  Zenith  Oiflaace  be  7t*».3o'.^.  and 
the  Declination  tdf,  S.  the  Dinerence  will  be 
51*.  30'--  t!;e  L.-itituc!c,  as  before;  only  it 
will  be  Nortkf  becaufe  the  Zenith  Di&ta<^e  ex- 
ceeds tbc  DectinatitHi.  (f  the  Declination  be 
ifiu-th,  and  the  Meridian  Altitude  StKtb,  or  wt 
vrrfa,  *.  r.  one  contrary  to  the  other,  then  the 
Sum  of  the  Deelinatioo  and  the  Zenith  Diflance 
is  the  F-ititude  of  the  Place.  Indeed  fometimes 
the  Sun  or  Star  may  have  two  Meridian  Alti> 
tudes ;  as  when  the  Altitude  and  Declination  be- 
the  fame  way,  the  Utter  exceeds  the  former  ^ 
and  tlien  the  Sum  of  the  Co-deelinMioa  and  Ae 
Meridian  Altitude  Is  the  Height  of  the  Pole  to- 
wards which  the  Declination  is.  And  you  mud 
obfove,  that  whether  the  Meridian  Altitude  be 
North  or  South,  if  that  and  the  Co  declination 
together  be  lefs  than  180*.  the  Sun  or  Star  will 
have  two  Meridian  Altitudes  in  24.  Hours. 

LATROQMIUM,  in  fome  old  Chiriett,  is 
ufed  for  the  Liberty  of  Ufah^  thitf  or  the  Plri- 
vilege  of  adjudging  and  executing  TbiCfML- 

LATTA,  is  a  Uabt  or  Tabim. 

LAUDIMIUM,  b  the  Civil  Law,  it  the  toth 
Part  of  the  Value  of  Land  or  Houfes  paid  by 
the  Proprietor  to  the  new  Temnt^  by  way  of 
fyfbyttHjis,  as  an  Aclcnowledgment  upon  hntfH' 
fttrrf,  or  for  beillg  put  into  Pofltffion. 

LAUDUM,  WW  formerly  ufied  for  ao  Arbi- 
trjition  or  decifivc  Senicncc  i£  vpy  chdai 
«r -Arbitrator. 


 LAW  

LAUNDEEC,  ii  a  Trench  cut  in  the  Floor  8 
Foot  long  and  to  Foot  over,  with  a  Turf  fiir  a 

Stopper  .it  one  Fr;d,  10  let  the  Water  (  wh ich 
comes  along  with  the  bruiled  Orefrom  tfae  Co^r 
of  a  ftamping  Mill  in  the  Tin*worIw)  Ml  away 
while  the  Ore  finks  to  the  bottom.   See  Tin. 

L  AUR£TS,  were  pieces  of  Grold  coined  in  tiie 
Year  i^ip,  widi  the  King's  Head  laweated  oa 
them.  There  was  s  :q;,  riece  marked  with  xx  5 
one  of  10 1,  marked  x,  and  one  of  j  s,  marked  v. 

LAW.  In  En^Javd  our  Laws  have  been  vari- 
able, (i  )Ve  had  the  Lawa  dS hfi^rnKtim^  which 
were  rnnflated  out  of  ISrU^  into  EngJI\fr  by  GU- 
tUi  ^  of  which  there  fome  remain  in  otirfveicttk 
Laws.    l^td.  Mag.  Chart,  c.  I.  iuti  14. 

(2.}  There  was  the  MtrtbtH  La^e,  nientimcjl' 
in  CambeUn's  Brir.  and  PolyJ.  Hift.  Auf^t  lA.  }• . 

(3.)  ft'fJI  Saxoa-LM't.' 

(4O  DaMc  Lt^t^  all  which  were  icdactd  iato 
one  Body  by  EJvard  tbe  Curftffir,  •  ■ 

At  prefent  the  Law  of  &tglmi  is  diTiora  fnto  * 

three  Pans, 

(i.)  The  CsMMM        which  ia  the  moft  aif- 
cienc  and  general 

il.)  ^arMr«,  or         af  'P^trriament. 
3.)  Particular  Cuftoms.  C.  on  L.  fol.  i  j. 
.AW  hath  alfo  a  fpecial  Signification,  fome- 
times implying  that  which  ia  Lsmfml  with  us, 
and  not  elfcwhere,  aaTfiwwr     GMot*^ Eng- 
land, 13  £.  1.  3. 

To  L*v  (VkJUert  Lt^tm)  is  to  put  in  Se- 
etirityt  To  makf  hnt  (Jkem  Ligem  )  tt  »Ihy^S^ 
fii^ne J  ;  And  to  >»akt  Is  to  make Oith  that  he 
owes  not  the  Dibi  challenged  at  his  Hands  j  aa 
alfo  to  bring  with  him  f»  many  Men  as  the  Court 
(halt  affign,  to  avow  upon  their  Oath,  that  they 
believe  in  their  Confciences  he  hath  fwom  truly. 

And  this  Ltm  is  ufed  in  Aftions  of  Debt  with- 
out Specialty  }  as  atfii^  wbetc  a  Man  cotniog  to 
the  Court  after  fu^  a  Titn^  diaihivTcneiwiiti 
have  been  feired  for  Default,  ttul&deuf  Umftlf 
to  have  been  fununooed. 

LAW  sf  Whiw,  ymi  Mliturt,  is  the  allowed 
Rules  and  Precepts  concerning  War  ;  to  mske 
and  obferve  Leagues  and  i  ruces,  to  punj/h  Of- 
fenders in  Camps,  flfr. 

LAW  sf  Mtrebantt^  Ltx  Mrrfatoriu,  ia  a  Pn»i- 
lege  or  fpecial  Law,  difierinc  from  the  OomnKHi 
Law  of  £i«ig/«»</,. proper  to  Merchants,  .ind  futu- 
mary  in  Proceedings.  Kid.  ayf*  3*  8, 9, 19, 
20.  13  E.  I.  Aat  3.  Gwi^ M UftCiMti,  fdl.tSz. 

LAW  7^  rna',  Is  t^c  Eccleflaftical  Law,  al- 
lowed by  the  Laws  of  this  Realm,  fo  far  as  it  ia 
not  contrary  to  the  Common- Law,  nor  the  Sta- 
tutes nnil  C  uftoms  of  the  Realm.  According  to 
this  the  Ordinary  or  other  Ecclefiafiic  Judges  do 
proceed  ia  Caufet  withfal  their  CqgpiiiaMe.  Otk 

tn  Litthnm,  fol.  344.  ,  • 

This  was  called  the  t0V  Cbrj/Han,  and  the 
Court  the  Conn  Chrifiian  ^  and  the  Rur  il  Dean, 
who  was  Judge  or  Preildent  of  the  Court  within 
hit  own  Diftnd,  viras  called  heace  Dtcanm  CW-  ' 
fiiamtttis  j  and  in  CoiJtndiftinftion  ro  tbit,  the 
Common- Law  was  by  lome  called  Lex  MKndama^ 
Trrmr*,  &c, 

LAW  •/  th$  Sk4fb,  ia  the  fiune  with  the  Ltm 

of  Merchants, 

LAW  •/  Misryw,  (  fee  Ri^i/«/f .)  Tliis  W  nd  is 
ufed  ay  £.  9-  SM»  a.  c  am.  and  comes  trom  the 
Gtmm  Wora  Mm-ft,  which  ia  a  Bomd  or  tiiwt « 
and  thofe  who  are  dri'«'f  nto  Reprifali,  are  forced 
to  take  the  Ship  and  Goods  of  the  Injurer,  fince 
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they  onnot  meet  him  at  Home  to  h  ive  ordi- 
nary Ju(lice. 

LAW-i/4j^,  i-sotherwife  called  the  J**;-^  fi  r  : ' 
PU^t  or  Omrt  Lttt  i  iaA  i«  uUd  for  ihf  County 
Court,  I  £.  4.  c.  a.  md  indeed  the  Lage-Jay  01 
La-w  Day,  formerly  wa5  any  Day  of  open  Court  j 
and  was  commonly  uft;d  for  the  more  folcmn 
Courts  of  a  County  or  Hundrc<^. 

Lh^'ltjs  Court.  On  King's  fill  41  Rtchford  io 
^»  on  Ji  f  Jut/day  Morning  next  after  MfdWuM*- 
Juy,  at  Co  A  crowing,  is  held  a  Court  fo  ailed, 
becaufc  'ti^  held  at  a  lawlefs  or  unhwfulHour: 
They  whifper,  and  have  no  Cahdtcj  nor  any  Pen 
and  Ink,  but  only  a  Coal :  And  hr  rh  u  owes  Suit 
or  Scrviceand  aj>pears  nor,  forfeits  double  every 
Hour  be  is  mifling.  This  Court  belongs  to  «hc 
Honor  of  Raitigh^  and  to  the  Eafl  of  Hancicl^. 

LAWES,  are  round  Heaps  of  Stone,  bein|;  a 
kind  of  rudu  Monument  for  the  Dead.  Tlicy 
are  To  called  on  ibp  JBo(4efs  .between  Bii^UtU  and 
SntUmJ. 

LAYMAV,  among  the  I^aintm,  isaStatueof 
Wood,  whofe  Joints  are  To  made,  that  it  may  be 
put  into  any  Pofture  j  andiuchiefeft  Ufe  is  fur 
the  c.jjli>iz  and  adjufSi^  of  Dnftr'm  the  cioaih- 
ing  of  Fi^^ures. 

LEAe/yarw.  ByJ><«f.  ji,  25  G»r. »,«.— a  L«l 
of  Y:!rn  :tt  KidJermitiJier  is  appointed  to  contain  zco 
Threads,  on  a  Reel  which  is  four  Yards  about. 

LEAD.  The  l.fad  Mines  in  SQmerJhjhin  arc 
at  MmJif^  which  i«  a  Place  all  mounuioous,  but 
the  Hint  are  of  iineqml  Heights  3  'tit  barren  and 
cold,  and  in  feme  flacec  rocky  :  »he  Ridge<!  of 
the  Hills  run  confufedly,  but  moft  EaJI  and  ^'tji^ 
and  not  many  parallel  one  with  another.  The 
Surface  is  heathy,  ferny  and  funy  ;  it  feeds 
Sheep  all  the  year,  and  young  ticaib,  Horics 
and  Colts  at  Spring  and  Fall.  The  Soil  i&  red 
and  flony,  but  no  way  Odiiy^  M.irlry  or  Chaiksy- 
The  Sioncs  a.e  cither  of  the  Nature  of  Fire- 
fiooec  or  Limc  fiones.  The  Trees  have  their 
Tops  burnt,  and  their  Leave*  and  their  Oat- 
fides  dticotomred  and  fcoichcd  Willi  tbf  Wmdj 
and  they  grow  to  no  conHderable  Bignefs.  The 
Stones  which  are  walh'd  out  by  the  firooJ(«  and 
Spr  I  ngs  are  icddifli  and  ponderout.  The  Conn- 
try  is  more  troubled  with  Thunder  and  Light- 
ning, Storms,  no^iurnal  Lights  and  fiery  Me- 
teon,  than  other  Farii  of  the  County. 

When  fhcy  hive  potten  the  (Vr,  rhrv  f^eat  it 
Imall,  tlitii  it  clean  in  a  runiimg  8irciin,  and 
then  fjft  it  in  Iroo  RiMrrs,  after  which  they  make 
an  Hrartb  or  Funuet  either  of  Clay  or  Fire-ihme, 
which  they  fet  in  the  Ground,  and  upon  it  build 
thcirPire  which  is  lighccd  withCharcoal, and  con- 
tinued with  younA  oaken  Gadds :  Tis  bidwn  with 
Bellowt  by  Men^  treading  upon  thecn,  and  after 
the  Fire  is  lighted,  and  the  Fire-phce  hot,  they 
throw  theirileadOreupon  the  Wood  which  nveU& 
down  into  tbeFumacej  and  then  with  an  Iron 
Lai^e,  they  take  it  out,  atid  on  S.ind  caft  it  inbi 
what  Form  thev  plcafe.  F^si  Tranf.  ^J**  a8. 

In  Plul.  Tk^iif,  iff  you  have  this  further 
Account. 

The  Veins  of  Lead  have  been  found  to  run  up 
iiKO  the  Roots  of  Trees  without  .ipput-ntly  alter- 
ing them.  White,  yeUow,  and  miji'd  Earth,  are 
ttaJert  to  die  Cnmtry  or  Place  where  the  Ore  lies  j 
and  changeable  Ccl  ur  J  .  il  w  a  c  ncourage  their 
Hopes.  Sometimes  they  dig  u  Fathom  deep  be- 
tcM  thejr  neec  widi  lajrSiowf  5  other  vhik  whm 


a  Jio>ty  Reak.  ij  at  top,  they  meet  Ore  jull  under 
tht  Siin-J  or  Surface  of  the  Graft;  whieb'Ore 
li.rli  ii>  HL  i'oM/n  41  Fathom.  A  hbrk^Stone  is  an 
:11  iiign,  and  leads  to  Jam,  as  they  call  it,  that  is, 
a  thick  Bed  of  Stone  that  hinders  fheir  Work  j  a 
grey,  clear,  and  dry  one  they  account  the  b<.ft, 
They  feldom  meet  with  any  Damj>s,  If  in  fink- 
ing they  come  to  wet  niooriHi  Earth,  they  exf  ed^ 
j»  and  to  be  cloied  up  with  Ro^ks.  Their 
Neamefi  to  the  Ore  they  guefs  hy  ih^rt  brittio 
CLy  ;  for  they  don't  think  or  find  a  tough  Clay 
to  be  ItaJiug^  as  they  (all  it ;  that  is,  dirc^ing 
towards  Ore. 

Sutnetinjcs  the  Ore  lies  X'o/f  or  niallow,  .md 
then  it  IS  14  or  20  Fathom,  more  i.r  lefs,  before 
they  hit  it.  TheyfoUowa  Vein  inJining  tofoa)9    •  * 
Depth,  when  it  run^  away  in  little  fiat  Btnns. 

When  the  Stones  part  it,  then  they  find  a  Vein 
again.  Their  Driughts  are  14  or  1 6  Fathom,  till 
they  come  to  a  Stone,  vvhere  they  caft  a  Side- 
Draught,  called  a  Cfif.  Then  'hey  finV^flumb  again 
4  or  J  (-uti  one  under  .mother  ;  ThLy  find  Ore 
at  50  Fathom.  Their  beft  ^tflki  arc  North  and 
South ;  Eafl  and  Weft  are  good ,  t  ho*  not  To  deep. 
ThefTrootv  is  4  Foot  long  and  jJ-Foot  broad,  till 
they  nieet  with  Stone,  and  then  they  carry  it  as 
they  can.  The  Gnavs  is  fupported  byTitubcrj 
a  Piece  as  big  as  one's  Artn  will  fupport  xo  Tun 
of  Earth.  The  Timber  there  lallslong;  they  have 
known  it  lie  aaoYeara,  and  after  that  it  will  ferve 
in  new  Wtwks  $  it  it  tough  9nd  black,  and  being 
expofed  a  few  Days  to  the  Sun  and  Wind  grows 
fo  nard  that  an  Ax  will  fcarce  cut  it. 

For  the  fupply  of  Air,  they  have  Qo^t  c«  of  tim, 
nn£Hy  clofed,  of  about  €  Inches  in  the  Clear,  by 
which  they  carry  It  down  i"  Fathom  and  more  j 
bat  when  they  coaieatOrc,and  need  an  rf^r-^/f, 
they  fink  it  4  or  5  Fathom  difiant,  of  the  fame 
Fafliion  witii  a  Cvooxt,  to  draw  as  -.veil  Ore  as  Air. 

They  Uiake  ufo  of  Uaihtm  tfafj,  holding  8  or  9 
( J  Tons  a  piece,  to  free  theip  from  Water,  which 
are  drawn  up  with  Ropes.  }f  they  find  a  JiiW/rt, 
they  drive  an  Mlt  upon  a  level  till  it  is  dry.  If 
they  cannot  cut  the  Rock,  they  ufe  Fire  to  tnntal 
it,  laying  on  Wood  and  Coal,  and  contriving  the 
Fire  fo  »at  they  an  leave  the  Mine  he<i>re  Ope- 
rAtion  begins  ^  and  they  find  it  dangerous  to  en- 
ter again  before  it  be  quite  cleared  o^  the  Smoak, 
which  hath  killed  fome. 

Their  Beetles,  Axes,  and  Wedges,  cTc.  unltfs  fo 
hardened  as  tu  make  a  deep  Imprefiion  00  the 
Head  of  an  Anvil,  are  not  fit  for  their  Ufe;  and 
yet  they  fometimes  break  them  in  an  Hour» 
others  laft  three  or  four  Days,  as  it^appcns.Tbef 
work  in  Frocks  and  Waiicoits,  by  Candle-light 
(of  Tallow)  i40r  i  j  to  the  pound,  each  of  which 
laftc  three  Hours,  if  they  have  Air  enou^.  h ' 
Vein  being  loft,  ihey  drive  two  or  three  Fathom 
in  the  Bnaft,  as  thp  Nature  of  the  Earth  direits 
them.  They  band  out  their  Materials  in  Elm 
Bttekfts  drawn  by  Ropes  5  the  Buckets  holdthOV' 
a  Gallon.    Their  Ladders  arc  of  Ropes. 

Hie  Ore  fometimes  runs  in  a  Vein,  and  (one* 
times  is  dirrfr''d1  in  Brt»j(;t;  it  lies  often  between 
Rocks :  Some  ot  it  is  hard,  fome  milder.  Many 
times  they  have  brancbtJ  Ore  in  the  Sfar.  About 
the  Ore  uiere  is  a  Spar  and  Chalk,  and  another  . 
Subflance  which  they  caH  Cnttett  whieh  is  • 
meally  white  Stone  matted  with  Ore,  and  foft. 
The  Spar  is  white,  tranfparent  and  brittle  like 
GhCsf  The  CbBi&.  wliite,  and  heavier  than  an^r 
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StOQC.  Tltf  Vein  lies  between  rhe  Coat*  and  it 
of  d  fferem  Bri.adthii  it  break*  oft' lometimes 
abruptly  in  rheEirtb,  which  they  call  a 
Bt^  :  after  a  Fatbom  or  two  miy  come  ij^am 
to  keep  the  fimePoinr..  It  rerminatei  fodJ«ti«es 
in  a  Rock  called  a  Ftrr4}on\  and  {^-mniaies  in  a 
dc«l  £artb.  Cl^yie  without  either  Croott  otSj>ar. 
Thecleacel{  and  hanleft  Ore  u  the  beft»  of  which 
it  hundred  Weight  makes  about  a  Tun  of  Lead. 

The  Hearth  for  melting  t  he  Ore  i«  about  $  Foot 
high,  fei  on  Timber,  to  be  turned  about  »s  a 
Wiod-mill,»oavoid  the  Smnxic  oni  iKiftineW  ind } 
it  hold*  half  a  BuOiel  of  Ore.  and  Coal :  There  i« 
a  Sink  on  the  fide  of  the  Hearth  into  which  tVie 
Lead  runK,aiid  i(  hold*  about  Handred.  They 
hafe  a  Bar  to  ftte  the  Fat,  a  SWd  to  thro*  it 
op,  and  a  Ladle  heated  red  hot  to  caft  out  the 
melted  MetaU,  Once  meltii^  is  enough,  and  the 
belt,  which  w'the  heatieft,  oielta  firft.  There  i* 
a  Flight  (as  they  call  it )  or  Steam  in  the  Smoak, 
which  falliing  on  the  Grafi,  poifons  thofc  Cattle 
that  eat  of  it.  The  Workmen  find  the  Tafte  of  it 
(u.  he n  the  S.ro^k  flies  in  their  Faces)  to  be  fweet 
upon  their  Lij>s  i  brought  home  and  laid  in  their 
HMlftait  kills  Rats  and  Mice.  Whu  of  this  Flight 
falls  vpoo  the  S^ndf  they  gather  up  to  melt  on  i 
fitr.mmh,  wbA  make  Stmt  wcA  Sbiet  Leadof  it. 

LZ  \ P,  It  Sea,  ficnifies  a  Plummet  of  thu  Mc 
tal  of  about  a  Foot  long,  xnA  fix  or  fcven  pound 
Weight,  which  is  hung  at  the  End  of  a  long  Srnag 
to  found  the  Depth  of  the  S?i  w  tlul :  There- 
fore their  Word  i«,  HcAVt  the  Uad,  that  is  found 
the  Depth  of  the  Wtier,  to  know  whether  it  be 
hfe  for  the  Ship  to  veDtaie  in  any  further  or  not. 

LE  AD-NAILS,  aicfuch  atare  commonly  ufed 
»>  nail  down  Lead,. Leather,  or  Camaa  to  hard 
Wood. 

LEDGERS,  are  long  Pieces  of  Timber  fatten- 
ed horizontally  to  the  Pnlcs  in  rhc  ScifF>lds  be- 
longing to  any  Will  or  Building,  on  which  the 
OUtermoft  Ends  of  the  Putlogs  do  reft. 

LEE- WAY,  of  a  Ship  at  Sea,  is  the  Angle 
made  by  the  Line  oa  which  the  Ship  fliould  run, 
according  to  her  Courfe  or  the  Point  of  the  Co(i  i 
pifs  tkeredupon,  and  theiealLioe  of  the  Ship's 
Way  i  for  all  Ships  are  apt  to  fitt  a  litdeto  Ltt- 
wri  or  to  make  fome  Ltt^vay.  Wherefore  in 
caftiiig  up  the  Log  board,  fomething  tnnii  .\]- 
wayt  be  allowed  ^Ltt  my  -y  and  they  givi  l  u  ^ 
Rules  as  thefe,  i.  If  the  Ship  be  uftn  a  Wiid  yon 
muft  allow  one  Point  for  Ltt-vtty.  i.  If  the  Wind 
blow  bard,  fo  that  you  are  forced  to  take  ioone 
Top  r^.ii,  .1  How  two  Points  for  the  X^»-ir<»jf.  9.  If 
it  blow  io  hard  that  both  Top-fails  muU  be  ta- 
ken in,  and  the  Sea  runs  '^'^jh,  then  allow  three 
Poii\ts  for  the  Ltt  vun.  4.  if  her  Forc-lail  be- 
ing furled,  fhe  Try  under  aMitn-fail  ami  MSszen, 
(he  will  make  her  Wiy  four  Points  before  the 
Ikam.  J.  If  ihe  Try  with  a  Main-f^il  only,  ft^' 
will  iilafceher  Way  near  three  Points  before  the 
Beam.  But,  6.  \\ under  a  Mitten  only.  Hie  v.  '! 
make  her  Way  about  twu  Point*  before  theBcjiu. 

LEGACY,  Ligature,  is  ufually  any  particular 
Thing  given  in  a  latt  Will  and  Teftamcnt  j 
if  the  whole  Eftate  be  fa  gi*en,  'tis  Htrtmta. 
fiut  in  the  Ecckftafticil  Senle  it  wax  formerly  a 
S$Hl-Suit,  or  a  Legicy  given  to  the  Oua-tb^  or  ac- 
oiflomeif  Mortuary. 

LEGION.  In  the  time  of  the  Row4»«;  firft  War 
in  Snlyt  ft^ybiiHt/ib.  t.  fiith,  that  the  R^mam  Le- 
(ita  cottfiOcdfif  4090  Foot  awl  300  Hoife  j  af- 


terward L.  j^ntyliiH  and  C.  Atilim  Cajf.  their  Le* 
gioo  (in  the  great  Preparations  they  made  ngainft 
the  C'.iJi'r)  tonfinctl  of  5 1'-  -  Ft>ot  aoii  ^OoHorfe. 

Atcer  this,  lome  i  tme  betore  the  Battel  at  Ctm- 
N»,  the  Rmitfi  Legion  had  in  it  5000  Foot  aa4 
;oo  Horfe,  to  which  was  added  an  equal  Nun»» 
ber  of  Latin  Auxiliary  Foot,  and  for  the  inoft 
part  thrice  the  Number  of  Horfe.  Myh.  lib.  3. 

LEVANT,  in  Geography,  ti  properly  the 
Eiftern  Side  of  any  Continent  or  Coantry,  or  that 
on  which  ;he  Sun  rife*.  But  now  with  our  Sea- 
men ic  iigni&es  the  Mediterranean  Sea,  and  efpe- 
ctally  the  Eiftem  Part  oF  it;  and  oar  Trade  thU 
ther  is  called  the  Uvunt  TraJe  •  aud  a  Wind  that 
blows  from  thence  out  of  the  Strti^hti  Mouth  it 
called  a  Lrvant  Wind. 

LEVFL  :  In  P'  l'.  Tranf^^.  N»  theie  ia 
an  Account  ot  a  new  Level  by  Mr.  BiitttrJuIJ^ 
which  he  faith  is  done  by  a  Tube  with  Glares, 
and  a  Thread  hanging  between  foot  Foiotr.  with 
a  Weight  in  a  Box  $  10  coatrivcrf,  that  as  foonat 
the  Irn^rument  ih  fet  down,  you  have  the  Psinf 
of  Horizon  with  a  great  deal  of  Exaclnefs}  and 
he  fa  id  he  was  then  naking  another  which  pla«i 
on  the  Point  of  a  Diatnorid.  But  I  have  Kfvcr 
heard  any  thing  of  this  fince,  and  Mr.jSa/rfrj^iW, 
Inftrument-  Maker  to  the fi^f«rb King  is  now  dead. 

In  t'bil.  Tr.inf.  N'  74.^.  lit;,  is  an  Accoaotof 
a  Hook,  then  puhlifhing,  about  rftr  ./At  LeveU 
by  Mr.  Mariute ;  but  whether  it  was  ever 
adaally  publiflied*  I  know  not.  Capt.  HJltjff 
Geometry  Profr floe  a t  Ox/ir^,  from  hit  Obiem- 
tions  of  the  IIei,'>hr  of  the  Mercury  in  the  Ba- 
rometer, ar  the  Top  and  Bottom  cf  Suavdun  HM 
in  iVJts  C  where  at  the  Top  it  funk  three  Inchea 
eight  Tenths  lower  than  rr\  Hei;ihr  ar  the  Foot 
of  the  Hill )  concludes,  thai  tine  ot  uur  new  por- 
table Barometers,  would  be  accurate  enou^^h  to 
take  the  Levels  for  bringing  Water  from  aiibnt 
Places,  and  would  be  much  lefs  fuhjcd  to  Error 
than  the  com tnbn  Levels,  there  being  rofan 
Inch  fitr  every  30  Yards  |  which  may  be  divided 
into  raanv  Flirts  evidently.  See  Mtf.  Trtrnftia.  N* 
119.  And  Mr.  Dtrhjin,  by  Obfervationsof  thisaa> 
ture  made  at  the  Foot  and  Top  of  the  Monument* 
allows  of  an  loch  to  8a  Foot  oH^rpeodicnhr 
Afcent,  when  the  Mercury  ftant?er'i  it  ^cTnche*, 
There  is  a  Hook  written  on  the  Subjed  ot  Le- 
velling by  Mr.  Ut  Ia  Hire,  but  I  have  not  feen  it. 
And  there  is  a  Defcriprion  of  a  new  levelling  In- 
ftrument, by  Mr.  Cei^tt,  in  the  Frttieb  Mctaoirs 
for  1699. 

LEVELLING,  is  the  Art  of  finding  a  true 
horizontal  Line,  or  the  Dtfierence  of  AMcnt  or 

Defcent  bctv.  eenany  two  Places,  in  order  to  drain 
Moors,  Marihes,  and  Monfles,  or  to  convey 
Water  from  Place  to  Place.  The  Inftrumeots 
made  Ufe  of  you  will  find  under  the  Word  Lt' 
vit  in  Vol.  I.  and  Ptnitd^m  LtVfl  in  Vol  II. 

The  Method  of  proceeding  in  the  Art  of  Level- 
1 ;  ng  is,  or  nuy  be  nnch  the  lam^  let  the  Inflian 
uicnt  be  the  CMinnon  Water  Level,  that  of  S^t 

^  H  'me,  or  the  *:tv.-  Pttdiilonf  one.    Tht'  inofl 

comtnodioui  and  expeditiowi  Way  i«  to  provide 
two  Station  Staves  of  fquare  Deaf,  like  Kttlert, 

about  8  or  10  Foot  rn  Length.  Let  evcrv  Foot  be 
divided  into  10  Parrs,  and  each  of  thofe  into  iQ 
more ;  fo  each  fmill  Di  vifion  willbe  theiooth  part 

of  Foor.  On  c  ich  nf  thr^e  Staves  their  muft  b« 
a  Vane  to  il  de  up  and  down,  and  with  a  Screw 

in  the  back  Rurc  to  fiUlea  it  m any  Hdf  bt  oo  the 
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Su&  The  forc-£dc  of  the  Vane  or  Sigh(  ihoulvl 
be  vaiotedl  white,  or  covered  with  white  Taper, 
witn  3  Line  drawn  acrv;f»  it  k'ngthw^ys.  Hi- 
ving then  iwo  Afliiiimi  tu  hold  thclfSu-cs  up- 
right, and  10  Aide  the  Sights  up  agd  dpwD,  fup- 

Gifiog  you  were  to  find  the  Difference  of  the 
eights  of  any  two  Places,  of  A  and  ii :  If  one 
Station  will  fio,  place  the  Lc\el  in  the  middle" 
between  the  fUcvs,  aad  having  bv  jihe  £li»bblc  or 
otherwile  (cth  iraly  Komontsu^  look  back  to 
the  fiift  phce,  till  your  Affiftantflidinetbe  Vane 
up  aiHi  down  for  jaa  there  on  the  Staff*,  you  can 
(ee  thr -black -Line  thereon  cut  or  coveted  by  the 
Crofs  Hair  in  the  TtltLore  ;  and  then  let  him 
mark  the  Height  of  that  black  Line  above  the 
Ground  on  the  Divi lions  on  the  StalF.  .TJb^tum 
the  Telefcope  about  and  look  towards  your  other 
^lliftant  at  B,  till  you  can  fee  the  Black  Line  on 
tbc  Vane  or  Sight  oo  his  Srafi' coinciding  with  the 
croft  Hair  in  the  Telefcope  ^  aod  let  hiin  al  fo  not^ . 
bow  high  his  Black  Line  it  above  the  Ground  : 
If  hisNunihtr  be  the  fame  with  the  f  ir  u  r,  the 
Places  are  on  a  level,  or  of  the  fatoe  Height  j 
otherwife  that  where  the  greateft  Number  ia,  is 
the  highel>  ;  and  the  DiffereuCQ.  betWCC*  ike 
1^ umbers  riiews  how  much. 

But  if  the  Places  are  Co  far  afunder,  or  have 
Obftacles  ioterpofing,  that  you  can't  do  it  at  one 
Station,a«  is  ufually  the  Cale  j  then  you  inull  do  it 
ataa^w  more  than  one  as  you  can  ^  and  you  muft 
Itieep  aaiUcottoc  of  the  Muiubcn  on  theSoveaac 
all  your  Sfitions,  patcing  the  Badi-SutiOD bone 
Cclumn,  and  theF«re  Sution  in  another,  with  a  | 
Column  tor  the  Number  of  their  Sattoos  in  the 
middle  $  in  ifaia^  or  fuck  like  Focm. 


Where  all  the  Back  Sta- 
tions niike  together  6.17  .«r 
fix  Foot  and  .27  of  a  Voor, 
and  all  the  f  ore  Stations 
mike  8.84.  or  8  Feet  and 
.$4  of  a  Foot  j  and  the  Dif- 
ftrence  between  thole  two 
Numbers  being  a. 7'  .or  1 
Feet .  77  of  a  Foot,  is  the  Ex- 
cefs  in  height  of  the  lail  place 
above  the  iirR. 

iV.  B.  In  levelling  of  Ri- 
vers, you  mud  fet  the  Black 
Line  of  the  Sii^ht  inthefirft 
Backward,  and  in  their  laft 
Fore  Station,  juft  to  the  Edge  of  the  Water: 
And  then  you  may  take  the  iotecmediate  Sta- 
ttons,  any  where,  a  Mileoffli»mdi«  lUvcr»  BFr. 
In  the  ^fladow  adjoilUBg,  fOT  tl  Will  aO  CdBt 
xigbt  at  lift. 
LEVITATION.  It  a  Wotd  pTe  met  with  no 

where  but  in  Dr.  //otiti's  Of^era  Pojibiima  j  and  he 
means  by  it  a  Prupi  rry  dire£lly  contrary  to  that  of 
Gravitation  towards  theSun:  And  in  hisDifcourle 
of  Comets,  />.  he  faith  he  hath  by  many  Ob- 
fervations  di  fcuvcr ed,  tlut  tho'  there  be  a  Defceitt 
of  the  Steams  from  the  Nuehut  of  the  Comet  ti>- 
wards  the  Sun,  yet  ibey  alCo  quickly  teturaed  and 
went  contrary  and  nppofite  to  thc  5nn,  and  that 
fotnetimes  to  a  prodigious  Extent.  And  perhaps 
where  the  Power  or  Force  of  Gravitation  ceafes, 
Ibtne  fuch  tmitrsry  Fwtt  may  begin  :  Of  which 
there  ftem  to  be  noany  Inftinces  in  the  Gravita- 
tions or  Attradion*  of  the  Particles  ot  Matter  to- 
ward one  another.  (See  jtfrfr«»iMf.)  This  Force  in 
V0I.IL  ' 
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fuch  dies  Sir  If.  Nevt^on  calls  Hi  fl^Uens  j  jm,d  it 
appears  plainly  to  be  one  of' the Lawiof^ Nature^ 
or  .1.  Br:inch  of  the  W'll  of  mr  Creator  in  theMi- 
tcrul  World  j  and  wubom  it  I  think  there  can 
be  no  pofTible  AfCjv/pfff  Rarefaajon,  and  Ibm^ 
other  /'trf«o»»^>7<»  ot  Nature.  Dr.  f/cjo.^, />.  i-o. 
take*  notice  alfo,  that  ^b^re  i?  as  y^r  an  Atctit- 
r  ittoit  rp  the  Mot'mof  t^4t^B^^:^\Aeie 
is  in  Grd-w^aiN^  pnc«.  '  ' 

LIBERA,  anciently  figniffed  a  livrr^  De- 
livery of  fo  much  Gr  ifs  or  Corn  to  a  CurtomarV 
Tenant,  who  cuts  down^  Pf^por^s  thjJ.raidGraU 
or  Cora,  and  receives  foiQe  F^rt  or  (bait  fortibd 
of  it  as  a  Reward  Of  Gr^^tuity. 

LIBERT  AS  EcrUjfl^ifa,  was  the  ufuai  Phraft 
in  oi»r  old  Writings  to  exprefs  Church  Liberty 
and  Ecclcfiaftical  Immunities.  At  firll  this  was 
only  the  Rijbf  of  luvejUtHre  j  b'-il  afterw.irds  it 
grew  very  great,  extending  fo  far  under  (bmp 
weak  Govcmtn^ots  a«  \q  a  Pretence  of  Exemp- 
tion of  the  Fer&ns  and  FofiefHons  of  the  Clergy 
from  the  Civil  Power  ind  Jurif^diftion. 

LIBERTINE,  in  the  Civil  Law,  is  a  Perfon 
who  is  tuautuiii fcdf  and  made  firee from  pfja^^t 
to  uhicli  he  was  born.  ■'  -     "  y 

LitiKA.    See  Ponnd. 

LIB&A«  a  Mecboick  Power.  See  Bataittt  in 

Vol.  I,  _  • 

LIBRATA  TtrT»t  was  anciently  a  Quantity 

of  Lind  containing  4  Ox'^angi,  and  tr^eif  Cx- 

a?u>g4SAcrea.  ■  * 

LIGEKTIA  Trmfrettm^t  n  a  Wt'or  War- 

riat  dirc£lcd  to  the  Keepers  of  the  Ports,  willing 

tjttcm  to  Ipt  fome  p3£k  quietly  beyond  Sea,  who 

have  formerly  obtained  the  iCing'a  Licence  there- 

unto. 

LlCJtT.  In  the  Frtnch  Memoirs  of  .the  Aca- 
demy of  Sciences,  A.  D.  1 6^^,  there  are  fomcRe- 
fleflions  about  the  Nature  of  Light  and  Colour^} 
and  of  the  Gei)eraiion"ofFire,by  Mr.Mo/tfcrjtjffc^i 
in  which  he  endeavours  to  fuppott  his  Notion  be- 
fore communicated  in  his  Ktehttthts  4*  U  Vtrid^ 
and  in  his  Metapl^Jicks,  vh.  That  Li^t  andCo* 
lours  do  confift  only  in  the  various  Piiifes  ofVi' 
bratioo^of  the  Lthcr^al  or  Subtile  Matter. 

Dr.KM,  inbisO/'.  Pojlhttwut,  p.  54.  ccnfidering 
the  exceedin'^  ILudnefs  of  a  Di-nnond,  ind  its 
wonderful  rroptrry  of  cniittin'^  Light  or  Ihining 
in  the  Dark,  upon  bcine  '-ib'bed  or  yfriKi^,  .^inka 
that  there  is  thi.s  one  Effemial  Property  neccfTiry 
only  to  the  Exiilence  of  Light,  W.  a  xtry  qmck 
vibrative  Motitn  j  for  in  this  Experiment  -there  is 
neither  Gombiifiion  nor  Fiame,  at  in  Fire  j  nor 
Moifinie  and  Fntreifadron,  as  in  Pi^fh,  Flefli  of 
Veal,  rotten  Wood,  Bfc.  nor  a  Motion  of  the  A- 
ninul  Spirits,  (which  foine  think  to  be  the  Caufe 
of  the  Light  in  Glo-worms,  the  Eyes  of  Cats, 
er-c.)  eaentiaUy  ncceflaty  to  the  Frodiiaioa  ,'of 
this  Quility. 

The  fame  Attdwr  thinks  that  AriJictU's  Defini- 
tion of  Light,  pSfifiri  i*t^tm  tk '^»^aiSt, 
1  lut  it  is  the  inwotking  of  the  DuphaiWus  Bo- 
dy, or  of  the  MeJiitm,  or  the  Internal  Action  of 
the  PeUucid  or  Trinlpireot  Body,  is  t^e  Light  of 
which  wc  are  fenfible,  or  which  moves  our  tyet 
So  that  he  malces  Light  in  the  Luminous  Hody 
to  be  a  peculijir  iVlotion  of  it,  which  the  Lucid 
Body  can  communicate  to  the  Tr.iilfpaicnt  Jl/f- 
d'lurM,  or  to  fuch  a  Body  as  is  fit  to  prnpn^ne  ir. 
And  Light  in  the  Eye  is  this  Motion  imprelVwl  on 
its. by  ttibicik  the  Soul  becomes  fmlible  of  it. 

Ccc  P.IJ4. 
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'  p.  114.  I  hc  Doilor  afferts,  That  the  Power  or 
Force  of  Light  decreafes  in  a  quadruplicate  Ratio 
of  thcDift^nces  reciprocally  taken,  6r  a«  the  fqua- 
red Square*  of  the  DilUoces  reciprocally $ahd  coh- 
lequentlythe£&£l  of Light,or  the  Motion  it  Catif^ 
in  other  Bodiet,  will  b«  in  fubdaptlcate  Propor- 
tion of  the  Powersjand  therefore  onlyin  dttplinte 
ftoportion  of  the  Diflin  os  r:cIprocsUy  taken. 

P,  1x8.  The  Length  of  the  Strokesof  thePulfes 
of  aie  in  duplicate  Proportion  of  the  Di- 
flances  reciprocally.  P.  1 2  r .  Soupofe  then  tha  t  th  e 
Length  of  the  Pulfe  from  the  Centre  outwards  at 
the  Body  of  the  Sun  ftiould  be  one  Inch,  the  Length 
of  the  Fulfo  of  Light  here  with  ws  would  not  be 
the  iooooooth  part  of  the  thickneftof  a  Hair: 
lad  yet  ia  that  amazing  Organ,  the  Eye,  fo  wifely 
contrived,  at  that  the  Snencih  of  the  Polfe, 
which  waa  deAroyed  by  fo  vaft  a  Diflanee,  i«  ie> 
flored  again  to  a  [^'m<\  part  of  its  firft  Power  5  for 
aa  in  diverging  Rays,  the  Length  of  the  Pulfe  de- 
craftt  in  a  duplicate  Ratio  of  the  Diftance  j  fo 
in  converging  Kays,  it  increalCB  ID  that  Ratio, 
Mid  in  a  contrary  Order.  '  '  • 

I  had  before,  in  V«l.  L  fliewn  frotD  Sir  i/*.  Nrvtmr, 
thatLigktMpnmgatcdtaTimejand  he  theafuv- 

E»fed  about  10  Minntei  were  taken  up  in  ita  ra> 
gefromtheSun  tC)  us  ■  But  in  hi:. C^ptiLkshc  de- 

tcmtiie*  ibi^  A&atter  more  accurately.  &M««r  firit , 
and  after  bhn  othert,  bad  oWerved  mt  tbe  Edip- 

fcs  of  [^ui'irfr's  satellites  Viappcn  about  7  or  8  Mi- 
nutes looner  than  thty  ought  to  do  by  the.Tables, 
when  the  Earth  is  in  terpoied  between  the  Sun  and 
that  Planer ;  but  35  much  later,  when  the  Eirth  is 
beyond  the  Sun  in  refpeft  of  ^tiPittr :  tiie  Rcafon 
of  which  it,  that  the  Light  of  the  Satellites  hath 
farther  to  go  in  tbe  lattcrCafe,tba]i  in  the  former, 
by  the  Diameter  of  tbe  Kurtb't  CMrir.  Some  h- 
equalitica  of  Time  im^ced  may  arife  from  theEc- 
cenlxicities  of  tbe  Orbit*  of  the  Satellitet}  but 
dkcft  caaH  wofwcr  m  all  tbe8atcnitci,aiid  at  aD 
^aaes,  to  thePofirion  and  Diftance  of  the  Earth 
firmD  the  Sun.  The  mean  Motion  of  Jtif iter's  Si- 
tttltlca  is  alfo  fwifter  in  hisDefcent  from  his  /^bf- 
/i'mm  to  hit  Ptrihttium^  than  in  his  Afcent  in  the 
other  half  of  hit  Orb.  But  this  Inequality  hath 
no  reljped  to  the  Pofirion  of  the  Earth,  and  in  the 
tbice  Interior  £tf(^/it«f  it  iofenfible  ^  at  heibiiodby 
Cbnratatioafinm  the  Theory  of  tbeir  Gravity. 

Amr  this  Sir  Ifaac  advances  this  Propofition, 
«Udk  is  the  lacb  of  Part  3.  of  the  xd  Book  of 
UaOptickt,  w.. 

Every  Ray  of  Lifjtn  in  its  Paffage  thm'  ,iri\  ^efnc- 
tm^SahfiMft  $s  Put  inte  a  ctrtun  Tranjtent  Lenjinu- 
lUm  «r  «0iVb  in  tht  Prtgrtfs  •/  tit  ntmm 
gi  $pj  httrvals,  aad  d^ftt  tbi  kilf  0t  tvery  Rt- 
mm  M  hf  i»JSy  trMtfmhtti  thn*  thi  mnct  ref ratting 
Snrfacf,  a»J iiHwen  the  Returns  to  he  eapy  rtftittti 
hy  This  is  manifeft  trom  his  5,  9,  la  and 
1 5th  Obfeivations.  Wbaioe  itapoears,  that  one 
and  the  fame  fort  of  Rays,  at  equal  Angles  c  f  In- 
cidence on  any  thin  tranfparent  Plate,  ts  alternately 
nfiimimUtnmfmtttA  for  many  SuccefTions,  ac- 
cordil^  aa  the  Thickne6  of  the  Plate  increafes  in 
Arithmetical  Prop.reffionof  the  Numbers  o,  1,1, 
3»4.  5.  7i  8,  e^f.  CSee  Colours.)  And  this  al- 
ternate RefleSioo  aodTiaatmiifion,  he  fbund  by 
lilt  94H1  Oblemtion,  eontinaca  fat  above  too 

VicifTirudcs  I  nsy,  as;  he  proves  afterwarc!s,  to  ma- 
ny thoufands  j  being  propagated  fromoneSurface 
ot  a  Glafa  Plate  to  another,  tho'  tbeTbicknefsof 
liwnttcfae^-afMlachaMiiMrCk  SttdMtthia 


Alrernation  feems  to  be  propa^ted  from  every 
refrafting  Surface  to  all  Dilhncet  wtrbottr  End 
Of  Limit  t:on  He  fhews  alfo,  that  this  alternate 
Refledhon  and  Refradli  on  depends  on  i>9tb  the 
Surfaces  of  every  thin  Plate,  oeoufe  it  dependa 
ta  their  Diftance  j  but  that  it  is  performed  at 
the  ftcond  Surface.  It  is  alfo  influenct;d  by  fome 
Aflion  or  Difpofition  propagated  from  the  firft  to 
the  iecond  i  becaufe  otberwjfe  at  the  i^cond  it 
would  not  depend  OS  the  flril  (  And  diis  AOion 
or  Difpofition,  in  its  Propagation,  intermits  and 
returns  by  equal  Intervals.  What  kind  of  Aftion 
Or  Difpofition  this  isj  t^hetherit  confift  m  a 
vibrating  or  a  circuhtir'n  Motion  of  the  Ray,  or 
of  the  M/itM«,  or  iomcthing  clfe,  the  Author 
does  not  inquire :  But  he  aUows  thofe,  that  ait 
avcrfe  to  all  new  Difcoveries  which  they  can't  ex- 
pbtn  by  Hypotbefes,  at  prefent  to  fuppofc,That 
as  Stones  by  filling  upon  Water  put  it  into  an 
undulating  Motion,  and  all  fiodiet  inr  Fercoiiioo 
excite  Vibrations  in  tbe  Air |  (o  the  Rays  of 
Light,  by  impinging  on  anyrefrafling  or  nfle:!- 
ing  Surface,  excite  Vibrations  in  theretraiimgor 
rcflefling  Medmm ;  and  by  fo  doing  do  agitate  the 
folid  Part*  of  the  ccfiafting  or  reflefiing  Body, 
and  by  that  Agitation  caofe  the  Body  to  grow 
warm  or  hot:  That  the  Vibrations  thus  excited 
are  propa|ated  to  the  lefeiaing  or  refleding  Mt-  . 
irMMsorSabOaoce,  unicb  after  ibe  manner  that 
Vibrations  are  propagated  in  the  Air  for  caufing 
Sound  i  and  that  they  move  fader  than  the  Riys, 
fb  a*  to  ewertake  them  }  and  that  wben  any  Riy 
is  in  that  -  part  of  the  Vibntion  whrV-h  crjiv^'pircj 
with  it* Motion,  iteafily  breaks  thro' a  refrattiog 
Subftance  ;  but  when  i  t  is  in  a  contrary  part  (» 
the  Vibration,  which  impedes  itsMotinn,  it  i;  p^. 
fily  reflected  J  and  confequently,  that  every  Ray  is 
fucceffivcly  difpofed  to  be  eafily  reileAed  or 
tranfmi  tted  by  every  Vibiation  which  overtake*  it. 
Whether  tbia  Hypodiefiabe  trueor^lfe  be  doth 
not  conCder  at  prefcnr,  contenting  himfclf  with 
the  Certainty  of  the  Fafl.l'harhe  hathdiicovered 
the  R.iys  of^ Light  by  fome  Caufe  or  other  to  be 
thus  alternately  difpofed  to  be  rcfle'.^cd  orrefnc- 
ted  for  many  ViciUitudes.  The  Returns  of  thia 
Difpofition  of  any  Ray  to  be  reflefled,  be  eUla 
Fitttf  emffRtfitrtfn;  andlhofe  of  its  Difpofition  to 
be  tnnfmitted,  he  ctlts  Pits  tf  eafy  Tranfmifan  j 
ant^  the  Sp a  c  it  puts  between  every  Return  and 
the  next  Reiurn,  he  CaB*  thei»r<nMs/i  ^  it$  Rtt. 
Then  at  Pr^.  13.  he  ffiew*,  that  the  Realon  why 
the  Surface  of  all  thick  tranfparent  Bodies  refle4 
part  of  the  Light  incident  on  them,  and  lefra^ 
the  reft,  is  that  fome  Ray*  at  their  Incidenceait 
in  Fits  of  eafy  Reflexion,  and  others  in  Fits  of 
eafy  Tranfmiffion.  This  appears  from  his  14th 
Obfervation  j  where  the  Light  refleftcd  by  thin 
Plates  of  Glafs  and  Air,  which  to  the  naked  Eye 
appeared  evenly  white  all  over,  did  thro'  a  Pnlaj 
appear  waved  with  many  Succeflions  of  Light 
and  Darknefs  made  by  alternate  Fits  of  eafy  Re- 
flexion and  ca'y  TranfniifTion ;  the  Frifvi  fe- 
vering and  d  f>:nru'fh-rg  the  Wavea  of  whtch 
the  white  Light  was  compofed. 

And  hence 'ti*  plain.  Light  is  in  its  Fitsof  eafV 
Rcfle^oo  and  eafy  Tranfmiflion  beftrt  its  Inci- 
dence 00  any  trsnfparent  Body  :  And  probably  it 
is  put  into  fuch  F  its  »t  its  firft  Emiffion  from  Lu- 
minous Bodie*,  and  (ttrtftijMi  in  them  during  all 
its  Progreis.  For  thefe  Fitt  ate  of  «  klHng  Na- 
'  tine  I  M  appcan  by  vh&t  be  fram  elfewhcie. 

He 
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■  He  fuppo&s  h«re  ilie  TVwrfpwtat  IMam  «> 

be  thick  J  becaufe  if  the  Thickncfs  of  the  Bo^ 
be  mack  left  thui  the  Intenral  of  the  Fits  of  e«ly 
SefleAion  xnA  eiSy  Tnt^midHon  of  the  Rays,  <be 
Body  lofeth  its  reflc£ling  Power.  For  if  the  Rayi, 
«liicb  It  their  entriog  into  the  Body  are  put  into 
f  it«  of  eafy  Tnofiniifion,  arrive  at  the  ^rtbeft 
Surface  of  the  Bocly,  before  ibey  be  out  «f  thsfe 
Fits,  they  miift  be  tranfmitte^.  AnA  this  U  the 
Reaibnwhy  Bubbles  of  Water  lofe  their  reflcflin" 
Fowcr  when  they  ffvm  my  •bin*  and  why  all 
Opake  BaiiiM,  when  niitetA  mm  wry  nwll 
Parts,  become Tranfparent. 

He  (hews  aUo,  that  thofe  Surfaces  of  Tranfpa- 
■CDt  Bodies,  which,  if  the  Rays  be  in Fit  of  Re 
fi-aftion,  do  refrnflit  moft  ilrongly,  if  the  Ray  be 
in  a  Fit  of  Reflexion,  do  reflea  it  tnoft  eafily. 

After  this  he  gives  fevenl  other  carious  Propo- 
fitions  i  fnm  whence  he  ihew«»  that  'tis  eafy 
to  collea  die  Iiftervalt  of  die  FMt  of  eafy  Re- 
flexion and  eafy  I'canfmiffionof  any  forts  of  Ray  s 
MfnSkd  in  aoj  Aogjlc  ioio  aoy  Mediuait  aad 
rhcocetD  know,  whether  tbtRws  flwH  be  ledea- 
ted  or  tranTmitted  at  their  foMefaeM  Ititocc 
Oft  any  Fellocid  Medium. 

By  the  Experimenti  and  OUcmtion  abcHit  the 
Imftction  of  the  Rjy^of  Light  (See X>»/««4w»)  he 
liiak«c  it  plain,  that  Httitti  act  m  LijJbs  at  m  £- 
fitmctt  and  by  that  A^on  btni  the  Rays  of  it  } 
tnk  that  this  A&oo  is  firoogeft  at  die  leaft  di- 
flnce.  He  Airtira  alio,  that  Rays  wMeh'dRflfar  in 
tUA*»iil'ility  differ  alfo  in  ^txAiUty  j  and  by  their 
:dafeent  loflc6hoQS  it  is  that  they  uejtfarattti  one 
ftoBi  another,  Ibfiraa  aiter  €epkt«tioa  womIcc 
the  three  Frinna  of  Colours  mentioned  in  thofe 
£xpcrimenii<  And'tia probable  the  Raysof  Light, 
in  paiGng  by  lfae£dges  and  Sides  of  Bodies,  are 
bent  fevcral  tiroes  backwards  and  forwards  with 
a  Motion  like  that  of  an  Eel ;  and  that  the  faid 
coloured  Fringes  of  Light  atife  fron  three  iucb 
Bending*.  'Tis  probable  alio  that  die  Rays  of 
JJght  which  fall  vpon  Bodies,  aad  by  that  means 
ore  refleded  or  reiraded,  Ix^i"  » l>f>«i  i^ftre  they 
«nrhRe  at  die  Bodies  i  and  that  Light  i«  lefleded, 
w^nM  and  irileaed.byoKanddiefiiae  FMa. 
ciple  .lining  varioaAy  in  vjrious  Circomftances. 

"Tis  ptobaUe  aifo,  that  Bodies  and  Light  a4l 
•flwiaallyoa  one  another t  Bodies  upon  Li^r,  in 
emitting,  refle^ling,  refra^tinji,  and  inik6ling  it  j 
and  Light  on  Bodies,  by  htMtm^  them,  andput- 
4tag  their  Parte  iaio  a  %lltfNi^  MttiM,  trimein 
•Keat  confifts. 

All  jSxV  flttiivt,  when  heated  beyvMid  a  certtin 

Jgnirr,  do  emit  Light  tanAfii'me  \  and  this  Shining 

«Dd  £ayfion  ofi^itfht  it  probaUy  caufed  by  the 
^kmtiiig  Meoene  w  die  FMrts;  ond  oH  Bodies 
^Aeun^ing  with  Earthy  Particles,  and  tTpecinlly, 
«lnn  they  are  lulphureous,  when  their  Parts  arc 
ftlBeieiNly  agitated,  do  emit  Light  ^  whether 
this  Agnation  be  caufed  by  jttritioyr,  hy  I'c  rcuf- 
fion,  by  Putrefcftion,  or  a  vital  Mocion  in  an  Ani- 
■md  Body,  Qfc.  or  any  other  way.  Thus  the  Sea- 
water  ftiinti  in  a  Sttirm  j  QnUkfiver  ythtnfidkfn  ' 
$»  I'acuo  -y  a  Cat's  Bacic,  or  a  Horfe's  Nedc,  nihb'd  S 
^  the  Hand  iivihe  tek  3  Wood,  «clh  ^ndFift^ 
irticn  pMrified. 

The  fiini?  adMMMe  AnHlw,  intheifiew  Qoenes 
annexe^l  to  the  Latm  Kil;tion  of  his  O/Tf't';', thinks 
-it  pcobable,  that  there  are  yet  fume  oti>er  lou^tnite  : 
#Mw«ji9«f  (heflUy*  of  Light  bcfidea  thofe  above  | 
JUtoibed ;  one df  ulikk  ^MnaioA  (if  thet 

.  youir. 


flrange  Body  JJImiJ  Ctnjflal  acgnaitatt  ila  with. 

This  was  fird  taken  notice  of  by  Erafmu!  Bitr- 
tholtnnSf  but  afterwards  ntore  accurately  defcribed 
by  Hu^^ens  in  his  Book  of  Light,  written  In  Fnntb. 
This  Chrrftal  is  a  pellucid  and  fiffil  Stone,  equal- 
ling Rock  Chryftal  or  clear  Water  m  Traofpa- 
rence  9  'twill  bear  being  white  ho^in  the  Fire, 
and  after  that  mi\  lofe  its  Tnft/paimce  :  By  si 
very  violent  Heat  it's  reduced  fo  a  Gm,  but  will 
not  tnelt  nor  run  :  Being  macerated  for  a  Day  or 
two  in  yater,  it  alTo  l^es  itanaturaj  Pobturei 
on  rubbing,  it  djfcofertM  Ble^ck  Quality,  and 
with  ylqtui  y*rrif  makes  an  Ebullitiun.  it  feemsto 
be-a  kind  uf  I'alk.  Kapiet^of  this  Chryftal  i>e 
laid  on  the  Leaf  of  a  Book,  each  Letter  feen  thro*  ' 
the  Chryfl^l,  by  a  kind  of  double  Rcflc6lion,np 
pears  double  :  And  if  any  Ray  of  Light  f-iU  on  any 
of  its  Surfaces,  either  perpendicularly  or  oblique- 
ly, it  is  always  divided  bv  a  double  Refraction 
into  two  Ravs  3  each  of  which  is  of  the  Ciinc  Co- 
lour with  the  Incident  Ray,  and  tBey  appear 

auil  10  one  another  aa  to  the  Qtt||ity  ^f  JUi^b^ 
leof  theletwo  Hefrt^oni  ie'codfwinabletothe 
known  L  iws  of  Opt icks  i  vh.  That  the  Sine  of 
the  IncidcBce  outof  AifiotothcChryQal  istpthie 
Sineof  Refraflion  t :  as  $  is  to  3.  But  the  other, 
which  may  bt  called  the  Uhh/'hmI  ?^tfract:ort^  is 
made  thus  :  Let  A  D  BC  be  the  SurUc«  of  the 
Refrafting  Chryf^al,  C  the  greateil  folid  Anj^ 
belonging  to  that  Surface:  Let  G  £  H  F  bv'  the  op- 
polite  Surface,  to  which  the  Line  CK  is  perpen- 
diLular  :  This  Perpendicular  with  the  Line  CP 
iimrefcotiiM|theextreajn£dgeof  the  Chryfi^mp- 
tun  iH  Angle  of  19^.  «'.  Join  K  F  j  in  which  cax^ 
KL  (u,  that  the  Angle  jCC  L  maybe  o(  6°.  +j' 
but  the  Angle  LC F  of  ja^.  23'.  Xhi^  being 
done,  let  the  Line  S  T  rcjprefent  any  IncVielitlUy 
of  Light  in  the  Point  T  }  let  T  V  be  the  re- 
frailed  Kay  j  and  whit  that  is  may  be  found  by 
the  given  Batioof  the  Sines  of  5  jo  according 
to  t&  coDimon  Laws  of  C^<Vi^/.  'JTicn  dr  iw  \  X 
parallel  and  equal  to  K  L,  and  To  pc)il:ed  that  ^ 
snay  lie  the  fame  way  towards  V,  »$  L  doth  m  ■ 
ftrfpeaof  K.  Join  TX^  aad  that  Line  $01 
be  the  MMMfuat  KffrsetedRMy,  being  carried  b>'the 
new  Refraftion  from  T  to  X.  If  then  the  InL  i- 
deot  Ray  ST  fall  alfo  perpcndicubrly  on  the 
Refira6ltDg  SuHace,  tbofe  two  Rays  T  aqd 
TX,  into  which  by  Refraftion  it  is  divided, wi$ 
become  parallel  to  the  two  Lines  C  K  and  C  L  : 
and  the  other  Ray  wiU  be  tcfofinttted  perpeiv 
dicularly,  according  to  thecottlOlDn  Laws  of 
ticks  J  and  the  otncr  (wi..  TJt)  di vera i Dig  by 
this  unufual  Refraflion  from  the  Perpend iculac, 
will  make  with  it  the  Angle  VTA.iif  about 
6  degr.  as  is  (bond  by  Experience.- 

And  hence  the  Plane  T  \'  X.anJ  fach  likcfimi- 
lar  Planes,  which  ace  narallel  tp  the  I'Une  C  F  KL, 
may  be  called  the  Pu»n  $f  PnfeuaietiUr  Reac- 
tion ;  and  that  Part,  Side  or  Place  towards  which 
the  Lines  K  L  and  \'  X  rend,  and  which  ar; 
drawn  from  the  Points  K.  and  V.  may  be  called 
the  Fturt,  PUffi  vStdt^f  UnM^  Bjfnistm,  ' 
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In  tike  mvmetRaetiChf^Ml  hath  a  double  Re- 
fi'iAi«o>but  the  Oifftfcoce  between  the  two 
RefraChom  it  Mt  and  lefir  coorpfeuout,  than  in 

the  IJ^^nJ  -;?;rv/?*/. 

When  the  iUy  ST,  which  falliag  oit  the  &t& 
Surface  of  the  jjU»JCbryft»If  ii  divided  into  the 
two  Ray»  TV,  TXj  and  thofe  two  RaT« 
tome  to  the  latter  Surface  of  thefaid  Cbryftii) 
then  the  Ray  T  X,  which  in  thefirft  Stpleiieies 
is  refri^ed  in  the  tantfiuU  it^jt,  will  be  again  re- 
firadtd  entire  with  the  fame  mvir/iw/  Ra$io^  fo  that 
thefe  two  Ray$  will  emerge  out  of  the  feconti  Sur 
hjce  io  Line*  pvaUel  to  the  &t&  incident  Riy 
ST.  For  the  faille  viR  happen  alio  n  to  the  Ray  I 
TV,  which  beitig  refraQrd  in  ihc  flrfl  Surface 
with  the  nfuai  Ration  will  alfo  be  agajn  refrafted 
at  the  fecond  with  the  ufual  Kath. 

And  if  of  t'^^-o  p'cccs  of  Iflani-?  (>!irynil,  one  be 
fo  placed  after  anutLtr,  chat  all  the  Surhcesot  tht* 
latter  be  refpeftivclv  parallel  to  thofe  of  the  for- 
mer t  Now  alio  tho(«  Rav«,which  in  tbefirA  Sur- 
face of  die  lirll  Chryflil  were  refrafied  whh  the 
Hf$Ml  Ratie,  in  all  the  latter  Surfaces  be  re 
iiaded  with  the  faoie  mfiul  Ratit }  and  thofe  Rays* 
which  in  rhe  firft  Surtace  of  the  ftmer  Chryftal 
were  rcfrafted  with  the  Miij,W R«ri«,  fhiU  in  all 
the  latter  Surfaces  be  refraded  with  the  unuinai 
Hath  s  And  the  fame  thing  will  cotne  to  pafs  when 
the  Surface  of  the  two  Chryflais  are  inclined  one 
to  mother,  fo  thtfir  Pta$us  of  PtrftnJittdar  Rtfrtu- 
Stun  be  but  parallel. 

There  is  therefore  fome  e»igjmi$»  D'^trtmct  in 
rhe  Rays  of  Light,  that  occafiowTf  at  in  this  Expe- 
riment, fomcoTthem  rn  h;  refnfled  in  thewyno/ 
X«ri«  always,  and  other*  always  in  the  Mnufi^al 
jLuth  }  fee  if  it  were  not  congtmir,  but  did  arife 
'from  (bme  mv 'MWijicat'Mni  in-.j.rtni'd  .m  Cr^c 
Riyt  in  the  firft  Refraftion,  then  jh^t  would  be 
changed  by  the  fame  kind  of  ne  .v  iVlud.fications 
in  the  three  followiog  Refractions.  But  no  fuch 
thing  happi-nt:  But  the  Property  continues  al- 
ways the  ump,  ain!  hath  t^c  very  fame  £ffL-it  In 
the  Rays  io  all  tbufe  Refradions:  Wherefore  this 
immfiui  Rtfraaiw  muft  depend  on  fome  nngtmtt 
proprrty  in  the  Rays  of  Lignr.  And  'tis  very  well 
Worth  while  to  enquire,  whether  there  may  not 
be        ^irl^  at  yet  unobferved  and  unknown. 

For  one  woold  fufprCl  that  thcr?  re  dr^tn 
Sits  of  the  Rays  of  Lighr,and  thofe  endued  wiih 
dt-ctn  congcnite  Properties :  For  if  the  Plantt  of 
f/r^»iiVH/M-4U^«cti«R  of  the  fecond  PieceofChry. 
ibl  be  placed  at  Right  Angle*  vi<li  the  Plamtt «/ 


PnbatStthr  I^SwiAhs  of  the  M  Cbtyflal  j  dten 

will  the  Rays,  which  in  thpir  Prcjeftion  thro'  the 
firft  Chryl^al  were  refra^led  with  the  «/«m/  Rati*, 
in  pafling  thro'  the  fecond  be  refrafted  with  the 
mk/im/ Risri* ;  and  tho'e  Rays,  which  in  pa{nn^ 
thro'  the  firfl  Chryiiai  were  refira£led  with  the 
tmufual  R*tM,  ftuU  in  paffing  thro*  the  f^ixl 
be  lefitdfid  with  the  tA^R^tm.  Wbeidbte  thne 
are  net  two  diien  kinds  of  Rayt  in  their  own 
Nature  difftrcnt  }of  which  one  fort  a  re  always  and 
in  all  Poiitiont  refra^ed  with  the  »jMif  and 
others  with  the  mw/nW  Rath :  But  thefe  two  Icinda 
of  Rays,  a«  tncnrionedin  the  lad  Experiment, 
did  only  difitr  in  this,  that  the  Rays,  according; 
to  their  di£R;rent  Pofition,  did  with  their  di^ 
ferent  Sides  refpeft  the  PUutt  R*im»  tr  StJi*  tf 
umfiul  Rtfi-*ttio»  in  the  ChryftaT:  For  in  the 
prcfent  Exptriment,  one  and  the  fame  Ray  it  re- 
tard one  way  with  the  t^mal,  the  Other  way 
with  the  mmfMol  R«r/«,  accordti^  lo  the  Pofitioa 
of  iu  Sides  to  thofe  of  the  Chryftal.  If  the  faiw 
Sdti  of  any  Ray  look  towards  the  fame  Parts  of 
each  Chryihl,  then  will  that  Ray  be  refra^d 
with  SMf-and  the  fam  Ratio  in  eachChryTnl  ;  but 
if  that  Side  of  the  Ray,  which  is  turned  towards 
the  Place  tf  unufual  Refrjctitn  in  the  former  Chry- 

flal,  be  <b{Ui»  ^o",  from  that  Side  of  the  fame 
Ray  which  looks  towai^t  the  Ptatt  •(  urmfrnd 

Ktffdcuon  of  the  ffcond  Chryrtal  (whicii  may  be 
done,  by  fo  turning  the  fccood  Chryflaf,  that  it 
Aiall  look  towards  the  former  Chiyllal,  and  c«n- 
fcooeotly  the  Rays  "of  I  g!ir  t!;Liii'i  I  ts  in  a 
diftereot  Poiiiioo)  that  Ruy  will  now  be  nfraded 
in  difiereot  Ratio'iia  die  different  ChryRalt.  So 
that  you  may  detenntne,  whether  the  Rays,  which 
fall  on  die  fecond  Chry(lal,will  be  refraoed  io  the 
uIkhI  or  niulttal  Ratio.  And  for  this  there  is  no- 
thing more  required,  than  that  the  fiecond  Chryftal 
be  (o  luroed  ahont,  that  iia  Mwr  tr  Sijtf n  »/ m. 
iJital  Rtftatt'iM  be  accordingly  pefited  on  thieoe 
Uiat  Side  of  the  Ray. 

Wherefore  every  Kay  may  beconfidereduh^ 
vio^  four  Sides  i  two  of  which  being  dirr<5V!v  cp- 
pofitt  to  one  an«ther,caufe  that  the  Ray  be  always 
rt  fraacd  in  the  mufual  RatiOf  wbeikver  either  of 
thofe  Side*  itnuoedtowandtthe  Side  or  PlKe  dt 
kmm/im/  RtfraHkm  in  the  Chryftal  i  But  the  other 
two  Sides,  as  often  as  cither  of  them  is  ;urr,td  to- 
wards the  Side  of  mtufual  Rt/roftitM  in  the  Ciuy- 
ftal,  do  yet  taMff  the  Ray  to  be  reiraAed  with  the 
R.if.».     The  two  fijrmrr  r^'n'.cs  of  ihe  Ray 
thLretore  may  be  called  xht  Sides  of  uMHual  ^the  tvro 
latrer  of  t^kil  Rtfrat^.  And  becaufe  thefe  Dif- 
ffuhnt  were  in  toe  Rays  before  they  fe!l  on  the 
;d,  ?d,and  4th  Surfiue  of  the  a  Chry  liaLsnor  were 
tht  V  at  all  changed  by  the  Refhflion  of  the  Rayt 
in  ibeir  PaCfane  thro'  thofe  Sjir6cc«t -bnl  the  Rajy 
were  refrafbed  by  one  and  the  fameLaw'incihjr 
<M>e  of  the  fci:  r  virf'ccs,  ir  fi  ems  that  thefe  OfAt- 
Jitiouf  are  properly  (ongemin  to  the  GUys  of  l*iukt^ 
and  were  not  at  all  chaii|^  by  the  firft  RemC' 
tion  ;  but  that  it  is  on  the  account  of  thefe  Dtfp^ 
thmt  in  the  Rays,  that  they  were  refraded  in  their 
Incidence  on  thejirj}  Surface  of  the  firft  Chryftal, 
fome  in  tbes^a/,  and  fome  in  the  ttaiifiuU  Rati»^ 
according  at  their  ffJrt  of  u/koI  or  mmfiml  Rt- 
ftaeuon  at  that  tio>e  refpeded  the  Side* or  Place 
of  tmnfiutl  Rtfratt'iQm  in  that  ChryflaL        >  * 
All  the  Rays  of  Light  therefiire  have  twoop-. 
pt/firc  Jir.^es  in  which  the  Prsf ii-rx  n  comgtnitt,  00 
wiiicb  the  Mtrnju^l  R/frsitiM  dg^ads^  aikd  the 
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other  twoSkbt  aft  -mkhtia  any  fuch  Pnberty.  Ami 

it  rftjuircs  yet  further  to  be  confidercd,  whether 
thCfC  be  not  vitn  •thtr  Pr^rtits  af  L^bt^  by 
^wWcli  tb«  Sidctof  the  Rays  Jifirt  and  are  W^fUa* 
^mJhiJi  from  one  inotK^r. 

After  chitbe /hews,  that  xaMOhliqtu  Incnitncc 
of  the  Raya  «pM  iheJi^Cliffylbl,  the  fame  Dif- 
ftrtvcf  between  thtm  appeart,  m  when  they  fall 
fafendiciiJariy  to  the  fortncr  Propertlei. 

Rom  the  whole  therefore  may  be  very  jully 
coacladed,  Tbht  aU  thole  f^^btfuite  falle  aod 

Srecanoiia  whkh  have  been  yet  adfaneed,  in  or- 
er  to  explain  the  Pb^omtna  of  L.ight  by  new 
ihjijkmmts  9f  the  iiayi  }  for  they  du  not  depend 
on  any  fuch  Mnltjifati^HSt  but  on  comtnite  and  mi- 
wirftff^fPrnpcrtica.efftntially  Inhcrcntm  the  Riys. 

And  equally  erroneous  alio  arc  thole  H^fothtja, 
which  attempt  to  explain  the  PbiOtamtMa  of  Light 
by  anv  PriJJhrr  or  PiJJe  iinprefled  upoo  the  fitid 
Mtdsmn  by  Motion  j  for  thefe  at  long  run  de- 
pend upon  the  new  and  Jifirmt  ModipcMiMS  of 
the  Ravtt  .and  fo  fall  in  with  the  other. 

Batmther,  if  LightconliAed  only  in  a  PreffHre 
upon  the  \L'din.<n,  it  muft  be  eitber  without  any 
Ittst  Mrfrm  j  and  then  tis  impolliWe  to  account 
Ibrthe  Agitation  and  Heat  produced  in  Bodte*  by 
the  Re^Sion  and  Refit  f>;on  of  the  Rays :  Or  if 
it  be  fnppofed  to  contil^  m  iMoiion  propaeated 
to  all  Diflaocea  in  an  Inllant,  to  that  muft  be 


re- 


quired an  hjmiif  Ftrtt  aAing  every  Moment  and 
in  each  lucid  Particle.  But  did  Light  eonim  in 
a  Pr^»rt  or  a  hkthn  propagate!  tliro'  .i 
£ta»,  whetiMri»|n>pattiied  inftantaoeovily,  or  in 
time,  it  comM  not  be  done  in  Right  Linea,  but 
muft  iiAefl  bsck  upon  itfelf  in  a  Sh^^^o  v  ;  for 
Mjfim  at  MtioM  in  a  fluid  Mediam,  whenever 
It  tnceta  wtilftany  ObAacle  which  may  impede 
Pitt  of  its  Morten,  cinnot  be  propagated  in  Kigfcr 
Lifiti,  but  rauit  be  inHeilcd  back  toward*  itfelf, 
and  ki&led  every  way  throughout  the  qiiiifctirt 
U-Sum  which  lies  beyond  the  ObAacIe. 

i  be  Forccof  Gravity  tcndt  downwards 5*  and 
yet  the  Pre^Elre  of  the  Parts  of  Water,  which 
arifea  only-fimn the  Force  of  Gravity,  teods  with 
an  equable  Forte  every  way,  and  is  propagated 
.with  equ.il  Kjfi-  h'j  trcfjlvt'il  I/nt^  is  by  lirair. 
WiKt't  on  the  5>uriitc  of  Water,  where  they  fall 
on  the  Suxfiice  of  any  large  Obftacle,  inflet'i  back 
upon  themfelves,  aiid  are  dilated  and  diffufed 

Sradual'y  in  the  quiefcent  Water  lying  bevond 
lat  Obftacle.  The  Waves,  Vibrationi,or  Pulfe* 
of  Air,  in  which  Sounds  confift,  are  manifciUy 
infleiled,  tbo'  not  To  much  as  thofe  of  Water  5 
for  the  Sound  &f  a  Beli,  or  of  a  great  Gun,  c^n 
be  heard  over  a  Hill,  interpofed  between  the  Ear 
and  Eye,  and  fonnding  Body :  And  we  find  that 
Sound  is  f  'opigated  aseafily  by  crooked  is  ftrait 
Tubes)  whereas  Light  >s  never  obfeived  to  move 
,itt  curve  Lines,  nor  to  be  inflc^ed  back  (b  as  to 
ihadow  itfelf.  Indeed  there  is  a  kind  of  Inflcc 
tio^Dof  the  Ray»  of  Light,  as  hath  been  before 
■lentifancdi  bm  that  i>o<  Cm^dm,  but  a  coi?- 
•tnry  vny,  and  is  only  found  in  a  Ray's  p^ng 
|iy  and  very  near  the  extrtam  E^dgf  of  iome  Bo- 
dy $  and  then  as  foon  a«  it  ia  paft  tlic  Bndjr»  it 
Moet  on  again. 
The  fUtys  •/  Liibt  arc  therefore  cemtnly  UttU 

ParticUs,  a^^ually  emitted  from  the  Lumit  EoAy, 
XoArtfrtiSiih^futM  AmaHion,  by  which  L/g'  r, 
tmd  tbelSnfitf  on  which  it  falls,  do  mutually  act 
vpoa  one  another  3  for  iiich  Particlea  or  Coi- 
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pufclea  iliso*  wiifiMOi  tAedhuBi  will  betranftnit- 

ted  in  right  Lines  without  any  Infleflion  In  Lw- 
hr«m^  is  we  find  the  Rays  of  Light  are :  They 
nay  have  alfo  Svtrs  Prtfwrtits,  and  which  they 
miy  prelcrve  immutable  in  their  nwn  PifTagcs 
ihro  divers  Mediums}  which  agrees  wuh  the 
Nature  of  the  Rays  of  Light.  Ptlliuul  BpJitt  «fi 
upon  the  Raya  ot  Light  at  fame  DiJ},ince^  when 
they  refra£l,  reHeft  and  infleft  theiiij  and  the 
Raysof  Light  reciprocally  aft  uponthetn.at  fouie 
Utile  Oiftuice  alfo,  by  aciaiing and  heating  their 
Parddci.  And  thU  jtSim  and  Sraffiiw,  which 
is  performed  ar  fomt  Diflanct,  is  mighty  fikc  v.li  it 
we  call  the  ^<n  «  of  AnraBion,  or  Gravity  f4a  othet 
Bodies.  And  if  the  Caufe  of  R/^4fl(«»  be  the 
AnrdBion  of  the  Rays,  he  fl.ews  in  hi?;  admirable 
PriHctfia,  that  the  Stnet  of  Incidtnce  muji  ht  to  the 
Si$es  if  RrfraSi*M  i«  «  givtM  Rati*  j  as  in  Faft  wC 
iind  the  thitM  to  be.  The  Rays  of  Light,  in 
pafling  out  Gtafs  into  a  VucHum,  are  inflec 
ttd  towards  the  GlaH.,  and,  if  fhey  fall  too  ob- 
liquely, will  revert  back  again  to  theGiaCi,and 
ht  mally  rtfitSei,  "Svw  the  Canie  of  thia  Reflec- 
tion  cannot  be  attributed  to  any  RcGllance  of 
the  ^ or  yaiuum,  but  entirely  to  foiiie  Force  or 
Pmier  in  the  GhCa,  whiehattrafts  or  draws  back 
again  the  Rays  ns  rhey  are  pafTing  into  the  ^  4- 
cKHm.  And  this  appears  from  hence.  That  if  yott 
wet  the  poflerior  Surface  of  the  Glaia  with  war 
ter.  Oil,  or  liquid  and  clear  Honey,  or  with  a 
Solution  of  Quickfilver  ;  then  the  Kays,  which 
vvoulJ  (itlurwife  have  been  rtfieStd^  will  pafsio- 
to  and  thro'  that  Liquor.  Which  plainly  ihenr^ 
lhat  the  Raya  are  not  refkArd  tiU  diey  come  to 
that  fvfterior  Sitrfu:  of  the  Glafs,  nor  till  they 
begin  to  «»r  of  u  loo.  .fiut  if  at  their  going 
out  they  nil  into  any  of  the  aforelaid  Liquors, 
they  will  then  not  be  ufleBtd^  but^a  «»  in  their 
ftmur  Cttirfe'y  the  Reafon  of  which  is,  that  the 
ytttraaim  of  the  Ghtis  is  counter-balanced  by  the 
Attr^am*  of  the  Parte  of  the  Liquor  which  ad- 
here to  ita  Surface,  And  this  appears  yet  plainer 
in  the  Experiia:ent  of  two  Clafs  Prifms,  or  the 
Objefi  Glafles  of  two  loi^  Tclefcopect  doe  of 
which  Jhatl  be  plane  (on  one  fide^,  the  other  a 
little  convex,  and  then  comprtflling  rhcm  foth^: 
they  do  oeuher  quite  touch  one  another  through- 
out, and  yet  have  their  Surfaces  very  near }  for 
then  that  Light  which  fills  on  the  hinrlcr  Sur- 
faceof  thefirllGbls,  iiul  la  that  i'Lce  where 
the  Glafi&s  are  not  dillant  one  from  another  above 
ttAtt  of  an  Inch,  will  be  totally  tranfniittcd 
thro*  that  Surface  and  the  interiefted  Air  or  Va- 
CLi:t\,.;nd  wi'Ien'LT  into  [fic  ft  cn  nd  Glafs  (as  he 
fhews  in  his  iH.  4tb.  and  8th  Obfervations  of 
the  firft  Part  of  hta  aa  Book  ofhis  Oftiek}).  But 
if  the  fecond  Glafs  be  moTC  fl  a  little  farther  off, 
then  the  Light,  coming  out  of  the  hinder  Sur- 
fice  of  the  hrft  Glafs  into  that  Air  or  racuim, 
u'i'l  he  turned  back  again  towards  the  Glais,  and 
tciitsiled.  Wherefore  'tis  plain,  thittheRayt 
arc  drawn  back  by  fome  fwvr  that  is  inherent  m 
the  fitft  Glaia,  fincc  thoe  it  nothing  4^  that 
can  ocafitm  it. 

To  account  ilfo  for  t!iit  cdtl  Ph^omenov  of  thc^ 
Rays  of  Light,  which  he  calls  thttr  Fits  tf  1^ 
Trtnfmffim  Mtd  RefteBhnt  he  iudges  that  there'ia 
nothing  more  rcqui  red,  th  m  that  the  R^iys  {hould 
be  very  fmallCorpul'Jes  of  Matter,  which  eithcf 
by  iheir  AttraB'm^  sr  ftmu  arbrr  Ftrct^  do  excit^ 
)  certain  VAnntitm  in  tne;  fio^a  nn  which  they 
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aft  J  w'hicfc  VHhrafions,  beinu  /=  r/»^r  than  ihe 
MoTian  tf  t^f  R.t>f,  (?o  fucctlTivtly  ouiftnp  or  get 
before  them,  aftd  fo  agitate  them  as  altrrmtely 
M  incwareordtroinifh  (heir  Velocity  j  and  there- 
fore produce  thoftr  i'i"  in  the  Rays  of  Lighr. 

Aftd  he  thinks  it  rery  likely,  that  the  Unmfmt 
KifrtA'm^  difcovered  to  l>e  m  ihe  ljli>j  i  rLryiUl 
abote  rtientkmed,  it  cauOtd  by  fonie  Attraettni 
Force,  wbith  it  itihwnt  111  cCrffaiii  tSUftof  *e 
ind  of  the  ParrkUt  of  the  Chryftal.  For  if 
thett  Were  not  foine  fuch  f«fci  or  Virtue  in  fome 
Part  of  4ie  ChryiUI,  and  nnt  in  die  otbcn^  iti 
order  to  <1i?Wt  ami  bmd  the  Rays  towards  the 
Sides  or  Parts  of  L'tiuju.il  Rcfracttott,  it  could  not 
be.thit  the  Rays,  which  fall  perpendicularly  up- 
on the  Chryftil,  fhould  both  in  their  Ingrefsaiid 
Egre!s  be  To  rcfrafted  one  way  rather  than  an- 
other, as  that  they  fliotild  alfo  perpendicularly 
ettierge  by  a  now  contrary  Pofittoo  ol  the  PUtt  w 
R(gM«  wf  Umfiuil  Rtfrartim  tn  the  SUfAcc  of  th« 
fecond' fhrylM  ;  ihv  f'.hryftal  pliinly  :if>ing 
npon  the  llays  after  they  h,i»e  pifTtd  thro'  it, 
and  are  got  into  the  Air,  or  into  a  f^MUum. 

And  bL'caufc  the  Chryftal,  by  that  Force,  doth 
not  aft  on  the  Rays,  but  when  the  proper  corre- 
fjwnding  Sides  of^ the  Rays  of  Light  are  turned 
towards  the  Plicea  or  Parts  of  Unii^iuil  Kefrsttkm 
in  the  Chrylbl,  it  appears  that  there  t«  atfo  foBHf 
Force  or  Virtue  in  tne  Sides  of  the  Ray^  them- 
feives,  conefiwQdinft  to  that  Force  iobereot  in 
^hnfe  Pans  «F the Gkryflal,  ahmtft  cfrer  th«  AiM 
inaiiner  as  the  two  Poles  of  the  Magtiet  anfft-rr  to 
one  another.  Which  Virtue  in  the  Migner,  as 
tt  it  catsMfr  of  being  inctCaled  and  dimmifhed, 
and  is  not  nny  vvherc  to  be  found  but  in  the  Mag- 
net and  in  Iron  ;  fo  this  Virtue  of  the  tefifaftin« 
Rays  wh  ch  fsll  perpendicularly  upon  ir.isgrL  tor 
ih  the  Ijl-ind  than  in  the  Rdd^Cfaj/h/,  and  is  as 
yet  found  no' where  elfe.  . 

Not  that  he  thinks  thisVirtue  to  be  Meipieticd! ; 
(bt  it  feemt  to  be  of  a  difieient  Natiure.  Bat  let  it 
be  what  it  «rin,  it  can  fcatee  be  conceived  tllM 
the  R.iys  of  Light,  unlefs  they  be  allowed  to  be 
really  Corpufclca  or  Particles  of  Matter,  can  have 
any  fttch  permanent  Am  in  two  «/f  therr  Sides, 
and  rot  ha»e  any  fuch  thin",  at  the  Gme  tiiiH', 
in  their  two  other;  and  this  without  any  re- 
gard to  the  Ptjititn  with  which  they  rd^oft  the 
Space  or  Medhtm  thro*  which  they  pifs. 

And  yet  tho'  Light  be  certainly  a  Body,  it  is 
almoH  impoffiMetoconccivetheSmaHnclsof  its 
Corpufcles.  But  however,  tbat  thev  are  exceed- 
ing mtnirrc,  tnayTje  gaAetedfrcM  twffe  Confide^ 
ntiorm  :  (i  )  Thstt&Y freely  fcrVideall  tmnfpa- 
tcot  Bodif  s  fuch  a*  Chrytlal,  Glals,  feveral  f  eb- 
btet  and  Gems ;  aWI  siljnoR  all  Flaida,  but  Mer' 
cxiry  ;  and  pafs  where  no  other  Fluid,  bow  thin 
foever,  can  enter  j  and  yet  no  Eye  hath  ever  been 
able  To  difcoftr  the  conftitucnt  P.trticles  of  the 
gfoflell  FluW.  (i.)  It  may  be  propagated  from 
bnutHenbleditTefeiu  LttmmoM  ftxftA.without  any 
tonfidenble  Oppofition  to  otie  another,  as  Dr. 
f (ht«rt  by  tine  Experioieiit  t  ^uppofe  a 
PLiie  of  Metal,  having  at  the  top  Ae  rai«IIHl 
llole  that  can  hr  m  n?e,  rvre  crefted  fnrpentii- 
nc/4r/yanan  Hortttmal  Plant ^  arid  that  about  it 
^iiffe  fet  innuttienble  Uam^  Obfem  of  about 
t^e  Tiliie  Hi'i^ht  with  the  PliV,  at  :in  ordinary 
Otii  tnce  troin  itj  then  wfll  the  Light,  proceed- 
ing frotu  every  one  of  rhefe  Obiefts,  be  propaga- 
ft\f  thro' t1iis  fmaTl  Hole,  nnrhour  interfering, 
^'his  wiil  appear  by  applying  a  dark  Obje^,  in 


a  (h-iit  Line,  againft  the  luminous  Body  ^  forcbc 
Light  of  rhf  Body  will  thro'  thL-  Hole  be  recei- 
red  upon  the  darlc  Body.  Now  it  is  iaapolltble 
that  fo  naany  difierent  Strntmt  of  Light  iBould  be 
tranfinitted  thro'  fo  fmalt  a  Hole,  were  not  the 
PatticTet  of  Light  exireamly  little.  To  which 
may  be  added,  )  That  if  they  were  not  very 
minute  Gocpitfclet,  their  aroaaiog  Vek>city  i» 
fuch,  that  they  wonM  pieve*  lino" sll  Kinae  of 
f(  lid  n  i  lie^  almoft  aseafily  as  they  do  Vicuitics  ^ 
whereas  we  fee  the  Ravs  of  Light  to  he  reguUrly 
tefleaed  from  f.>n  r  B<  dies.  (4.)  We  find  aUo 
that  innumcTible  diflrerent  Sphere":  of  Lis^htraay 
be  propagated  from  their  fevcnl  lytninoui  Cen- 
tres within  our  Horizon,  wjthout  iaterfirring. 
How  manv  Millions  of  Candles  and  Ftambeaua, 
fending  all  oat  rheit  Tides  of  Light,  is  it  polTible 
for  the  Eye  to  fee  together,  without  their  beitig 
confounded  one  with  anothec  ?  Which  fbcwa  both 
the  exieeedine  SoMllnefl  of  the  Fmicl«i  «f  Light, 
and  nlfj  the  riirgenefs  of  the  Vacnititt  bttWW 
the  Particles  of  Air  and  other  Bodier. 
How  ekireuiily  fwift  the  Particles  of  Light 

move,  may  l>f"  "ithrrc  d  from  the  Errrriinrnr  of 
Mr.  Romer  j  wherein  he  finds  chat  ir>c  Rays  of 
Light  pafs  from  the  Sun  to  us  in  about  10  Mi- 
nutes of  Time  :  And  Mr.  Uwitms  hath  proved  ia 
hts  Ctfimithmts,  that  a  Bullet  dtlcharged  from  the 
Mouth  of  a  Cannon,  and  not  abatinj^  of  its  firft 
Vdocityp  would  be  1 5  Years  betbrt  it  mch  tlir 
8uA.  Now  thrKi  ftrmrfa  being  rhe  fine  in  both, 
f?:f  !^f'or]tl''  -xitl  ht  rtcifiveMUyM  tht  Tirn^<.  •  thi-t  i% 
tbeVdocity  of  Light  to  that  of  a  Cannon  Bullet^ 
will  be  to  that  of  a  Cannoa- Ballet,  perfifling  is 
its  grfateft  Swifrnefs,  as  s  5  Years  to  10  Minutes  5 
or  as  1 3  t4?c3  is  to  one,  neaHy  :  So  that  the  Mo- 
tion of  Light  is  above  a  Millioii  ^Smom  Avifttr 
than  that  of  a  Cannon  Ball. 

Moreover,  the  Diftance  between  the  Sun  and 
Earth  is  at  lead  tiooo  Diameters  of  the  £artfa  $ 
but  fuppole  itbvt  toooo,  then  willL^^  i«B  1000 
IXanietrrs  in  a  Mnwte,  or  16,-  Dimncten  fan  a  Se- 
cond J  thnt  1  ,  nf  loift  1500CO  Miles  in  one  Se- 
cond }  which  is  Motion  almoft  incredibly  and 
really  amazingly  fwift.  Bur  the  excraaemnny 
Effe<fi5  of  Light  and  Heat  fecm  to  require  all  this  ; 
ajld  we  lee  how  powerfullyit  ads  (being  conerfr- 
gitted)  on  the  mod  coapnBlWid  Bodies ;  and  wc 
never  find  any  Abatement  of  ita  ForceMifil^. 
from  a  Diminution  of  its  Vclociry. 

See  Mr.  H*mkibte'a  Experiments  about  the  Pro 
dnflion  of  Light  in  y*cm  by  the  Attritios  of  Bo. 
dies,  m  PIAl.  'VnmU  N»  it04,  aftd  in  N»  307  }  and 
by  the  Effluvia  of  one  GiaTs  filling  OB-HHIUM  in 
Motion,  Phil.  Tremj.  N«  310. 

LfGHTS.  tfhifNrof  War  tre  fntheKi^t-time 
Tcry  well  (^'ftinp,uiflaed  by  the  Lights  that  rhey 
hang  out ;  for  in  a  Fleet  the  Adtnirnl  enrries  three 
Lights  on  the  Pofip,  and  one  on  the  ?»Tain-Top-j 
the  Vice-Adiniral  hath  two  on  his  Poop,  andoiv 
on  his  Main-Top  i  the  Rear-Admiral  h»«h  but 
one  on  his  Poop,  and  one  on  his  Main-Top  j  the 
Vrce-Adiairal  each  particular  Sqiudion  hadi 
only  two  on  hit  Pbop,  but  none  on  Itis  M lin-Toip ; 
the  Rcar-Admiral  of  cTch  ?;ju  dro  i  hath  only 
one  on  his  Poop.  But  when  the  whole  Fleet  car- 
ry their  Lighrt,  then  the  Rear- Achiind  it  diftin* 
guiftied  by  carrying  two  Light-;,  the  one  hoi (kd 
a  Yard  above  the  other,  on  rhe  Enfign-Sttff  j  and 
in  caitr  of  foul  Weather  and  t'^rik  Nfg^,  eneiy 
Ship  nauft  earrya  Light. 

LIGUL.\, 
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LIGULA,  in  our  Latm  Law  fignifies  a  Co- 
py, Exemplification,  orTnn&ript  of  any  Court 
Roll  or  Deed. 

LiMBBRSt  <n  Gtmnnyt  are  a  kind  of  Train 
3oincd  to  rhe  Carriage  of  s  Gmnon  «pon  a  March. 
It  is  conipofed  of  two  Shafts  wiile  enough  to  re- 
ceive a  Uorfe  between  theni  (which  Horfe  i* cal- 
led the  Klht  Horft.)  Thefe  Shaft*  are  joined  by 
two  Bars  of  0(1  ind  .1  Bolt  of  Iron  at  theentl, 
«in4l  have  a  pair  o(  TaiaU  Wheels :  On  the  Axle- 
tree  fifes  a  ttniBg  Iron  Spike, on  which  the  Train 
of  the  Carriage  is  put  upon  a  March :  But  when  a 
Gm  is  on  Adion,  theie  Vmhtrs  are  run  out  he- 
kind  her.  , 

Planet,  and  continued  as  far  at  the  fixed  Stars. 

LIKE  of  Mr.-s'urts,  in  the  Stereographick  Pro- 
jedioo  of  the  ipriete  in  P/aso,  is  that  Lint  in 
which  the  Phne  of  a  great  Circle,  perpendicular 
to  the  Plane  o(  eke  Proje^on  ano  that  oblique 
CiKle  which  is  to  be  projefted,  interfefls  the 
Plane  of  the  Projfflion.  Or  it  is  the  common 
ScSion  of  a  Plane  pafling  thro'  the  Eye  Point,  and 
thfo*  the  Centre  of  the  Primitife',  and  at  right 
Angles,  to  any  oblique C  role  wSi  h  is  to  be  pro- 
jected, and  in  which  the  Centre  and  Poleof  luch 
Circle  will  be  ibnndt 

Line  of  Direction,  of  the  Eirt^i'.'  Axis  in  the 
Pytkagorean  6 j  item  of  AflroDomv,  i«  the  Line 
conncAing  the  two  Polea  of  the  £cUptick,  and 
of  the  £quator,  when  tke^  tae  projeacd  on 
Plane  of  the  former. 

LINE  •/  tht  StctioK,  in  Perfpcflive,  is  theln- 
tecfedioo  or  Conu£i  of  the  PUnt  t*  b»  fn^tttd 
with  the  G/tf/f  tr  TJStflnnum  Mmii. 

LINE  of  I  inei,  on  the  Seflor,  Is  a  Scale  of 
equal  Farts  c  n  e  ich  Leg,  and  running  from  the 
Ccmie.  This  is  divided aAually  into  100  equal 
Farts,  andfometimes  into  more,  when  the  Inthu- 
tnent  isbrge.  There  are  only  the  Figures  1,1,?, 
4,  5, 6,  7,  9,  9t  10,  placed  on  the  Lines  and 
therefore  they  foinetinjes  Ihind  for  themfelves 
alone,  and  foinefimes  Signify  ten  times,  or  an  hun- 
dred, ur  :i  thoufand  times  thcniiblvCH  MCWdil^ 
aa  the  Matter  Ihafl  require. 

The  Ufcs  of  theliw*  of  Lith  i. 
J.  To  mcreaft  w  dimnijb  a  Lttit  of  any  glvm 

Suppole  the  Line  were  6^  Inches  in  k  nt^th  ;  ap- 
ply it  into  the  Sedor  by  way  of  paralh  ]  Lnr ranee, 
ib  that  each  Foot  of  tbeGompafleafiandia  tf^in 
Ihtt  tf  £j»rf,  'and  then  let  the  8e£lor  be  kept  at 
that  Angle.  Then  if  you  wou'd  have  it  increafed 
in  the  Proportion  of  p|to  $or  dimioifiiedin  the 
Proportion  oF  al  to  tfl,  ft^r.  let  the  SeOor  l  i , 
and  take  with  the  Compafs  the  pai^Ucl  Didances 
between  thofe  Point*  of  9:  and  9%;  ox  of  and 
a^,  in  the  Limt  tf  Limts  of  each  Leg*  and  UUt 
will  give  yott  the  Length  le^oiicd. 

,  2.  To  Jividt  a  gixtn  Lhu  kM  mgf  Nmhir  ef 

Apply  the  Line  over  from  9  to  v  in  rhe  Line  of 
iJmes  i  and  keeping  the  Sedor  of  diai  Angle,  take 
the  DiOance  between  t  «d  i,  and  ihtt  wfll  be 
^liutofifaeline. 


f.  TofiU  «{Mt  ProfmlM  tm  w  mtri  Lims  bear 


Apply  the  greater ot'greatefl'orer  Tram  lotoito 

at  the  ends  of  Lines}  and  thcntUint;  [iiy  of  the 
other,  and  applying  it  over  parallel  to  the  tbrmefv 
it  will  mark  out  fuch  Numbers  as  (hall  expreu 
its  Propoftion  to  thf  qrctteft  Line  :  as  fappofe 
the  Compafles  pointed  to  50  and  30  j  then  will 
the  greateft  Line  be  to  it  aa  foo  i  i§  to  30.  dv. 

4.  To  work  Pro^rrions  With  the  $e3or,  pro- 
ceed juft  as  you  do  m  finding  a  }d  or4thPropor> 
tional  to  2  or  3  Linea  given  Geometricallj.  See 
Pnf*rtiM^  Vol.L 

,  LINEA  Ctlerrhni  Defcmfm,  is  that  Curve  whi^k 
a  Body  would  defcribe  in  its  Oefcent,  if  it  moved 
the  fwiftfft  poiSble :  The  Inveftigation  of  which 
was  firii,  1  think,  propofed  as  a  Problem  bj  M#* 
>b»  BtmuMi^  and  hatn  been  (olved  by  hirBco-  ■ 
thtT'}Mmii,  and  feveral  0|thers  j  and  very  eafily 
thus,  by  Mr.  John  Ormg,  in  Pbil.Tranf.  /v:  -68. 

Suppofe  B  C,  C  D,  two  infinitely  fmall  Parts  of 
the  Curve  fought :  Then,  fince  the  Nature  oif  the 
Curve  itto  be  fiwb,  that  the Oefieat oPtbe  Bo- 
dy fion  Bid  D» 


-4^  1 

B  ^ 

after  its  Fa!1  fnm  tlie  ITortiontal  Line  A  Q^,  is  to 
be  in  the  iialt  time  pofliblc  j  wcmuil  find  in  the 
Line  R  S  (  drawn  parallel  to  A  Q  foi  that  the 
DifiCfcncea  hetuMen  any  two  Orainates  to  the 
Curve,  at  of  G  C,  D  E,  tmy  be  equal ;  a  Point 
in  which  rhisniufl  happen. 

Now  the  Velocity  of  the  Body  in  the  Point  C 
is  ss  / :  L  C  J  and  Iti  Vdecity  b  die  Point  lit  ae 

Qp. Wherdore  -r^) 

CD 


}f  the  Oefcent  thro'  BC,  as 


=  to  di« 


✓  :Cl.D 

Time  of  theDefcent  thro'CD .  by  Pre^.  i^fjj- 
ttn.  Print.  Wherefore  thePoinc  C  mu(]  be  tu  h,  .i» 
BC     ,  CD 

that  ^"YTr    '   y/^TXP  ™"         *  Mmnthrtt,  Of 

the  leaft  poflible.  Suppofe  then  the  Points  Band 
Dtobefix'djletGCf(=DE)  =  «:  LC=fc, 
and  Q_P  all  invariable  Q_uint:rir-'  mt^  !et 
the  flowing  Quantities  B  G  =^  *» :  ind  CL  ==  a. 
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MttMuon.    And  confeqaeotly 


urn 


4j 


=s=0. 


 Bota^t— «Cbeefole 

# s  s  loan  mwiable Quantity.)  Wherefore 

 Wbeicfoce'tls 

fUin  that 


—  to 


  an  invariable 

Q^untiry.  Let  then  the  yihJUJpi  A  L  ~  x  ;  the 
Ordinate  L C  =  •  And  therefore  BG  =  x  . 
GC  =y.  80  =  /.  XX. and  letabeany  inva- 

riabk  Line.  Th«  will  -i^  _  —  =  — • 


ID 


Wlwiefim  X  /  «  s>  X      X  -f  j*^.  But 

CfCry  Curve  x  li  to  A^x x  -f-  yy,  aa  the  Subtan. 

gent  to  the  Tangent:  Wherefore  the  Nature  of 
this  Curve  is  fuch,  that  the  Subtangent  is  to  the 

Tangent  as  i/: «,  is  to  the  y^fj.  which  i«  ktiavn 
to  be  the  Propt-rty  of  the  Cycloid  j  where  the 
.  Tangent  i«  parallel  lo  the  Chord  of  a  Contemai- 
MU  Ark  in  the  generating  Circle,  wbofii  Dia- 
meter tt  4(  Md  to  Vertbt  downward.  ' 


LINES  tf  MJs.   See  Solidf. 

LINKS  of  Super ficks  or  Surfattt.  See  Sufifff. 

Ll  N  KS  of  Ckenh .    See  CkorAi, 

LINES  «/  TaMf^euts.   See  T4iigiMt, 

LINES  if  Steatnt.   See  Seatntt. 

LINSTOCK,  is  a  fliort  Staff  of  Wood  about 
5  Foot  long,  having  at  one  End  a  piece  of  Iron 
divided  into  a  Branches,  each  of  which  hath  a  I 
■  Notch  to  h'otd'a  piece  of  Mudi;  'md  «  Screw  1 
to  ftrttn  it  there.    The  other  End  of  the  Staff 
it  fhod  alfo  with  Iron,  and  pointed  to  lUck  into 
the  Gtonnd.  *Tia  ufed  by  the  Gnnoera  in  firing 
Cannon. 

LIQUID,  is  a  Word  uied  by  the  Civilians  in 
this  Senfe,  for  a  Thing's  hein^  af>f>artntly  provfti, 
as  they  fay  t  A  Creditor  would  be  injur'd,  fliould 
a  Debt  which  i«  clearly  dae  be  ftop*d»  on  the 
Pretence  of  another  Debt  that  is  not  iJfan^  or 
apparently  jpvoTedt 

LIQUIDUM  N&vtram^  is  that  Juice  or  Fluid 
which  iVtTves  carry  iti  their  Cstab»  and  is 
'  ufually  called  the  NrrxMs  juict. 

LIVER.    See  H^for. 

LOAD,  is  the  Mmcrs  Wortl,  efpeciaUy  in  the 
Tin  Mines,  for  a  Vein  of  Ore. 

LOCAL  CW««rf,  in  Fainting,  are  fuch  as  are 
natural  and  proper  for  each  particular  Object  in  a 
Piflure  i  and  they  are  fo  called  to  diftinguilh 
ihetnlrotn  the  Claro-Obfeuro  :  Which  fee. 

LOCATlO-OwAflw.  in  the  Civil  Law,  is  a 
Conmd  of  the  Law  of  Nations  whereby  the  Ufe 
of  a  Thing,  or  the  Service  jnd  Labour  of  a  Perfon, 
u  g^ned  for  fome  Time  for  a  certain  Reward. 

LOCUS  RffofMu^,  according  to  Pfl/f»j's  Ac- 
count T>f  it  in  /  ih-.  7"  Mat'rtm.  Co!l.  is.  That  it  is 
a  proper  peculiar  Matter,  after  the  common  Con- 
ftituiion  of  the  Elements  of  Geometry,  contrived 
Ibr  fuch  Pcrfons  ns  would  obtain  a  leady  and 
eafy  Method  of  folving  fuch  Problem*  at  (hall 
be  propofed  to  them.  (Ste  Rtfoluiion  in  Vol.  I.) 
On  tfaia  Sttbjea  Smliiie,  A^il«mHsPii4tm^  ErMaf- 


tbtnts  and  AriJUm  Sfm»r,  ate  .the  onlv  r*im 
among  the  ancient  Geotneteii.  •  Traoe 

lie  Uattrum  L>her  Cms  ^  Lcorum  Supirficunt 
Dm  j  Porifmatum  Trts.  Af9li«»u*i,  ^  MhQm  Ka-^ 
tionis  (lately  put  OM  at  Oxon  by  Mr.  HalUy)  Ubri 
Dm:  Vc  SSlont  ^tii  Libri  Dm  i  TaStmrnt  Ubr* 
Dm:  bKlmatioMitm  Dm Plamrum  Ufomm  Dw» i 
Cwkmm  O80.  Of  Arijixits,  there  were  Leorum 
Stlidvrmn  Lihri  Qjunqut.  And  oH SrMt/ibttus,  Dm 
Lilrri  dt  MetUttatihus.  •  ,  ,  ■  „ 

Theie  are  two  Kinds,  faith  P^s,  of  this  Rf- 
fudaiw }  one,  where  bare  Truth  in  Theory  only  i« 
purfued }  which  therefore  he  calU  the  CMtmfi^ 
tlvt  MrtlW  sr  Thetutic:  and  the  other,  where 
we  inveftigate  fomething  which  we  propofe  to 
haw  done  5  and  this  is  called  the  ProbUmatiC 
Mfthvl  Whit  this  Kefotuuon  or  Jralyfu  of  the  An- 
cients was,  you  nwy  fee  in  the  Learned  Mr.Wif- 
/fv's  Edition  of  J^UniHs  dt  SeBiant  Rationis  above- 
mentioned  j  and  a  good  Attempt  towards  itsRclf  1- 
tution  in  a  Modern  Sf>anijh  Author,  dt  Omr- 
rioHf  his  Jn^lyjit  Gttmttrua^  printed  at  Gi/«  itf9». 

LODEMANAGE,  waa  anciently  Tmn 
for  the  Hire  of  a  Pilot,  when  hecondnaed  a  Ship 
from  Place  to  Place 

LODE-SHIP,  was  formerly  the  Name  ot  a 
fmall  fifhing  Veflel.  V.d.  *-r.    t,  a. 

LOGARITHMICK-J^ir*/,  is  a  Curve  gene» 
rated  by  the  equable  Motion  of  the  Radiuaof  a 
Circle  thro*  equal  Arks  of  the  Circumletcrce  j 
while  at  the  fame  time  a  Point  in  that  Radius  w 
fuppofcd  to  move  from  the  Arktowarda  the  Cen- 
tre, with  a  Retardation  of  Motion  in  a  Geoine- 


tric  Proportion.  At  fuppofe  there  be  a  Quadrant 
of  a  Circle,  as  BC^,  and  any  equal  Dj«ifioot  in 

the  Ark,  as  F/  =  //.        ""'^^^  5 

ffoadiog  Radii,  fuppofe  as  CA^  CF^  C/,  etc 


whofe  Parts  or  Portions  (?  1,  C«,  &c.  arc 
Geometrically  proportional  J  then  if  a  Line,  as  i  . 
a  a  f  I  :,  be  drawn  thro*  ihofe  Pomes,  it  will 

be  the  lo'^arithnncl^rtl.  rid.  Giid»  GranJ-Thf- 

rem.  Hugm.  Cap.  i,    .      .  r 

LOGARITHMS.  The  Uamed  and  Inge- 
nious Mr.Mi%,  Savilian  Profeflbr  of  Geometry 
in  0*o«.  and  F.  U.S.  hath  in  Phlt.  Trauful.  N^m  6. 
and  fince  that,  in  Sh«rm»'»  mtbematual  TuvitSj 
publilhed  a  moft  compendiooa  and  eafy  Method 
of  cooftruaing  i!,L  l  o  ariffm;;  and  this  exempli- 
fied and  demonilrated  from  ilie Nature  of  Num- 
bers, without  any  regard  to  the  J^yf^erboh  or 
any  other  Curves  To  n  rher  with  a  lfee<ly  Me- 
thod of  finding  the  Number  anfweting  to  any 
given  Logarithm.  &t  tbt  Frrfke$  n  Shetwins 
W^tb.  Tablet,  ^  14.  &«•  k 
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LOGARITHMS 


For  Numbers  increafing  orderly  from  x  to  tOOOQ, 

with  theit  Pifferenccs. 


PVherehj  the  hogarithm  ef  any  Number  under 
lOOQQ  may  be  readily  taken^ 


Nu. 
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Nu. 
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Log, 
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2310 

2640 

1655 

1986 

2316  1 

264S 

1660 

1992 

2324  1 

2656 

1665 

1998 

2331  1 

2664 

1670 

3004 

2338 



267a 

aoio 

i63o 

2016 

2352 

26S8 

i68j 

2w22 

2>59  1 

265,6 

169U 

2028 

2366  1 

2704 

1695 

2034 



3373 

2712 

1700 

2040 

2380  1 

2720 

1705 

3046 

2387 

2728 

1710 

305  a 

2394 

3736 

»7M 

30)8 

2401  1 

3744 

1720 

ao64 

2408 

27J2 

W25 

2070 

2415  1 

2760 

1730 

2076 

3422  1 

276*8 

»735 

ao82 

2429  1 

'2776 

1740 

2088 

2436  1 

2?is4 

1745 
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2U3  1 

2792 

»75o 

2 100 
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3800 

I75<  . 

SIO6 

1 
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3^74 
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3592 
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2«I9 
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2700 
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2718 
2727 
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3754 
2763 
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27vo 

2799 
2808 
2817 
2826 

2835 

3S44 

2S>53 
3362 
2871 
2S80 
IB89 

2893 
2907 
2916 
2935 
2934 
2943 

2952 
2961 
2970 
2979 
2988 
2997 

3006 
301J 
3024 

3033 
3042 
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3078 
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3C96 

3125 
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3123 
3132 

3141 

3150 
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1131 

226% 

3780 

37« 

1134 

1512 

1890 

3268 
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1920 
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38^0 
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115S 
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3870 

387 
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1 183 

l';76 
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1188 
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398 
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1191 
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9388 
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2055 
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3060 

4x30 
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4U 
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2484 
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83a 
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• 

■ 

.9 
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1 
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S492 
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3204 
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3*'S 
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3"94- 
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2604 
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33«4 
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*7a3 

3112 

3501 

2730 
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3136 
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2S00  1 
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2807  1 
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2835  [ 
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2912 

3?2S 
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ACCOUNT 


OF  THE 


Origine,  Nature,  Conftruaion,  Ufes, 


AND 


Application  of  the  preceeding  TABLES 

o  F 

LOGARITHMS. 


THE  lovcttlon  of  Logaridiint  h 
juftly  efteemed  one  of  the  moft  ufcful 
Difcoveriesin  the  Art  of  Number^  and 
accordingly  has  had  M  univerfal  Re- 
ccpctonand  Applaufe.  And  the  great  Geomrrric: 
ftns  of  this  Age  have  no:  been  wanting  ro  cult.vaie 
thisSubjcd,  with  a!l  the  Accuracy  and  Subtilty 
as  a  Matter  of  that  Coofeqaeoce  doth  require  ; 
and  they  have  demonftratM  feveral  very  aoimira- 
h]r  Tr  pcrrics  of  thefc  Arrificial  Numbers,  which 
have  rcndtr'd  tbcir  Conftrudtion  much  more  fa- 
cile, than  by  thofe  operofe  Methods,  at^fft  nfed 
by  their  truly  Noble  laventer,  die  Lord  AV/rr  ; 
and  onrWiOfThy  Coan^.Man  Mr.  Bn'^i^s. 

Bur  fo;:-e  Account  however  of  the  firlt  Invcn> 
tion  of  thefe  molt  ufcful  Tables,  'tis  proper  to  in- 
rrodace  her:. 

I.cr;ari[h.n';  ( faith  Dr.  FPallh  in  his  Afpcbra  ; 
*1^  l.rc  lirft  of  all  invented,  without  any  Example  be- 
fore him  that  I  know  of,  by  John  Neper,  Baron  of 
Mercht'Jlon  in  Satiand,  and  by  him  publiHicd  at 
Miinlw^h,  A.  D.  1614.  and  foon  after  by  him- 
fclf  (with  the  Affiftance of  Hfwi^^r  Bn't'.'^t,  Pro- 
ftlfor  of  Geometry,  firft  at  London  in  Grejham- 
College,  and  afterwards  at  Oieftr^  redvoed  to  a 
better  Forn-.  .ini'!  p'-'f-^i'^fd. 

The  Iiivu.i.&n  u.is  grccuily  embraced  (and  cc- 
fcrvcdl\)  by  Learned  Men. 

Mr.  Briggs  uj^oa  the  iirft  Publication  of  it,  was 
'fopfeafed  with  it,  that  he  prefemly  repaired  into 
Sca/j'/iwi,  to confuh  the  Author's  Advice  about  ir, 
and  be  afliftant  to  him  in  the  perleciingof  ir,  and 
'in  calcvlaitng  Tables  for  it ;  which  was  a  Work 
of  great  Labour,  as  well  .is  fubt  ilc  IiiTcnrlon. 

And  it  was  embraced  and  proa-oted  abroad  by 
Benjamin  Vrjinus,  John  Ksptttt  AirUm  Vlecj, 
fftrtu  Crtigntts,  and  others. 

And  at  home,  by  Hcnrj  GeBihanJ,  who  perfe- 
cflcd  ihcTrigcncni:n!ii  Brttntinica,  which  Mr.  Bright 
began,  but  died  before  he  had  hniflied  ir. 

5o  that  in  a  fliort  rime  it  became  generallv 
known,  s.nA  prccdily  embraced  in  ail  Parts,  as  of 
unfpe.-iknb!c  Advantage;  ctpccially  for  £afe  and 
Exrcd  it  inn  in  TrigonomeihcalCaKiiUinas. 
Vol.  H. 


In  the  former  Volume  I  have  briefly  fhewn  thd 
K  t:.rc  and  Conftrudhonof  Logarithms  i„  gene- 
ral, which  therefore  I  lluUnot  repeat  here  ■  nr 
go  on  with  their  Hiftory  , and  the  feveral  IrapVoveJ 
n>cnrs  wh.ch  have  been  made  in  this  Science; foae 
cl  which  arc  only  barely  hinted  at  there 

hrik  Tables  of  Canon,  or  Natur.il  and  Artificial 
aines  for  each  Degree  and  Minute  of  the  Oda. 
dranr.  X*". 

And  whereas  it  was  at  his  Chr  cc  to  give  to 
what  Number  he  pleafed  iheLog.r.chm  o,  and 

whether  ro  prccccd  by  W.iy  of  Incrcafe  or  De- 
crcaic,  he.chole  ro  make  o  the  Logarithm  of  the 

I  v*"  a'"""  'H"-     ^  *^«Ir.plicatiou 

Of  Diyilioo  by  the  whole  Sine  frr..^i,c,K  in  Tri! 
gonometrical  CaJculauon)  might  be  d.lpatched 
without  Trouble  requiripg  here  fane  the  Addhlon 
or  oubtraaiooof  o. 

And  bccaufethe  Ufe  of  leflTer  Sines  and  Num- 
bers Icfs  than  the  Radius  w  v^  holc  ,S;n..  were 
likely  to  be  of  more  frequent  Ul^  than  Tan- 
gents.  Secants,  and  other  Numbers  greater  than 
aL^  -  \"'<=f'o^cro give torhofc felfer Numbers 
AftirmativcLogarithcjs  (increaiing  the  Loearitbma 
rotn  o.  as  the  Sines  decrcak  ]  which  he  alls  A~ 
t^ZTu  AodcoDfeqaently  Negative  Lopruhms 
(vvh,ch  he  caUs  Drives)  to  greater  Numbers. 
Defigning  thofe  by       rhcfe  by  — . 

And  by  this  means  he  direds  how  the  Table  of 
Smcs  with  the  Drffercnces  there  infefted)  mav 
fervc  alio  for  a  Table  of  Tangents,  and  of  Sc- 
cants  ;  fo  that  this  Canon  is  a  compJcat  Canon. of 
Natural  Smcs,  and  of  Logarithmical  Sines.TM. 
gents,  and  Secants. 

He  fliews  fllfo  how  this  Table  may  be  applied 
to  the  Logarithms  of  Abfolure  Numbers  ;bm  be- 
caiife  with  ivmc  Trouble,  he  referres  the  fuUer 
Account  hereof  ro  a  farther  Treatile.  . 

In  the  Year  1^19,  the  l  ord  Xeper  being  then 
dead,  the  fame  was  again  publifhed  by  his  Son 
Hptert  ls,efer  ;  w  uh  fome  poftbumous Treaties  of 
his  Father  concerning  the  ConArudion  of  this 
Logarithnjical  Canon,  and  concerning  his  De- 
*  *  *  figo 
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fien  rafter  Communication  had  with  Mr.  Bn^ 
rfchanEiDg  the  Forni  of  his  Logarithms,  making 

be  the  Ugarithm  of.  (of  which  he  ha3 
Ufofe  given  Norice  in  the  Preface  to  his  K^bdo- 

pubhfhcd  in  the  Year  .6.7  i)  .  and  conccr- 
nioftf^  things  pertaining  ^/iS'^rtbc 
wi*  fothe  LttCttbncxow  of  Mr,  angg*  00  wc 

Bu^hc  ford  Neper  beingdcad  the  whdc  Work 
was  devolved  0.1  Mr.  hriggs,  who  (according  to 
their  joint  Advice)  making  the  Logariihni  ot  1 
to  be  o  ;  and  of  ic,  100,  looo,  ^c.  tobc  2, 
3  C^c.  which  he  calls  W/cfA  or  Chirn^nfiuk}, 
s^d  which  we  may  repute  as  Integer  Nnmbcrs, 
with  fimrteeo  Cyphers  .  ^"'^T^J: 

value  as  lo  many  Places,  or  Decimal  Fradt.ons, 
below  the  Place  of  Units,  or  of  .he  Charadcri- 
ftick  I  And  becwccn  thcfc  he  fcrs  ihc  intermediate 
LoEaciriimforthe  Imermediaic  Nuaibers. 
AndcoofeqttentJy  the  Logarithm  of  1  bcms  o. 
*  the  Logarithm  of  Fraflions  lc&  than  i.  or  of 
Numbers  intermediate,  between  i  and  o,  mnft 
be  Negative  Numbers,  or  Numbers  \f  than  o, 
which  he  calls  Defedivc  Logarithms*  denoted  by 
—  Cthe  Note  of  Negative)  prefixed. 

Now  thefc  Dcfcdivc  Lcp.irithms  may  be  two 
ways  exprefled  j  cither  fo  as  thai  cbc  Noje  of  Ne. 
nation  (haU  aflfeA  the  whole  Loganihm,  or  lu  a 
fo  aflFcd  only  the  Charadtenftu^,  leaving  the 
Reft  of  the  Logarithm  to  be  UOderftOOO  as  At- 

^^Arfor^  Example  ;  The  Frsdion  |,  or  (which 
is  equivalent)  o.375.  This  Fr.dion  foppofeth  the 
Numeraror  3  robe  divided  by  the  Denominator  8, 
which  in  Logarithms,  is  to  Be  ijcrformed  by  bab- 
traaing  the  Logarithm  of  8,  from  that  of  3,  and 
the  Remainder  will  be  the  Ugaritbm  of  h  wfa'ch 
wiU  be  then  the  Ncgauve  Number,— 04* J9«7. 


fame.  Fcr,  by 
from  the  upper. 


fuddadingttie  lower  Noinber 


Log. 
Log. 


thus  ;  For 


o.  4771^13. 
'  o.  4Z596S7. 


a? 


—  I. 

-fo. 


oooooco 


And  every  one  is  left  to  M  - 1  Ibcrty  w  hether  of 
the  two  Ways  (or  what  other  IiquivAlepc  there- 
unto) he  (hall  plcafe  to  nfe.  .     ,    ,  . 

Inth:^  Method  Mr.  hath  ca'rnhTcd  a 

Tableof  LogaritlirasfpubUmcd  in  ihc  \  lar  162+) 
for  lo  Chiliads  of  AblWute  Numbers  (ftom  i  to 
)  and  again  for  10  more  (firom  90,000 


to  1  t^Ci, 


Or  thus  ;  For  a?  much  as  the  Logarithm  of 
,7c,  (fuppofing  it  to  be  an  Integer  Nombcr)  is 
L  1740913,  And  the  deprcifing  this  to  the  tirft 
Second  or  Third,  or  farther  Place  of  Dccima 
Fradions,  doth  (without  altenng  the  Figures) 
divide  the  Vafue  by  10,  loc,  irco,  Gc.  which 
m  Logarithms  i«  done  by  lubtradmg  i,  2,  3, 
fMoTdie  Caitraaeriftick,  or  Place  of  Inrc^ers 
fi.i,  3,  tfc.  in  that  Place  being  the  L(«ariihms 
of  10,  100,  1000,  e^c.j  luch  Aherationofthe  Va- 
lue (the  Figures  remaining)  is  done  by  alm  inj; 
the  Charac^criftick  of  the  Logarithm,  without  va- 
rying the  other  Figures,  in  this  Manner  : 

Log  3750=3.  574<>3'i 
Log.  375  =2.  574^3*3 
Log.  37|$=i-  5740313 
Log.  3l7$  J740315 
Log.  oi375^ii  574''3«3 
Log.  o;oj75=*- 57403  »3 

Which  two  Forms,  tbothey  feem  '^  'f;';;;^  "^' l^  "/ 
fome  may  rather  chufc  the  one,  fome  the  other 
or  in  foml  Gates  the  one  and  U.  fome  Cafes  the 
Other  I  let  ihflywe  in  Subftanoe  and  Value  the 


:  oo)  and  one  Chiliad  lupeniwnerary  (w^. 

the  Hunti  redand  Firft  Chiliad)  ibac  i%  31  £hi* 

liads  in  all.  «...       •  ■v      r  1. 

Before  which  is  prefit'd  a  large  Acooftnt  of  the 

Xaturc  and  ConUrudion  of  the  Logarithmical 

Canon,  and  the  Vks  thereof  ;  and  dircding  how 

to  fupplv  the  intermediate  Chili.ids,  which  arc 

here  wanting.   The  whole  iniitiiled  ilri/ime#ic« 

Legarithmica.  ^  o    u  i 

The  fame  was  again  puWir.Kd  m  i5t^?,  by  A- 

drian  "Clncq  (  or  fUck.)  with  a  Supplement  (as 
Mr.  Erisz'  diteded  )  of  the  Chiliads  before  omw-. . 
red  ;  tlm  IS,  inott  of  io«>  Chihads,  wuh  one 
Sopernumertry. 

But  in  feorter  Numbers  extended  but  to  10 
Places  below  that  of  the  Integers,  ot^  Chara^wi- 
iliek.  And  he  tubjoins  alfo  a  LoganthnM«I  Ci. 
non  of  Sine*.  Tangents  and  Sccnrs  (,or  Degrees 
and  Minmes  of  ihe  Qiudram)  ot  as  many  Places. 

Mr.  Brirgt  proceeded  to  calculate  a  1  rigono- 
mctrical  Can  m,  Lof^arithmical,  fuited  to  that  foe 
Abrolutc  Numbers  to  the  Logarithms  e*tending 
(as  in  llMIt  other)  to  14  Places  bcUdcs  the  Chara- 
Aerimck.  And  having  before  calculated  a  I  able 
of  Natural  Sines,  Tangents,  and  Secants  (for 
Degrees  and  Cenrefms  of  Degrees)  in  Numl>er 
extending  to  i  5  Places,  he  fitted  thereunto  a  Ca- 
non of  Logarithmkal  Sines,  and  Tangents  (b<- 
caufe  thofe  cf  Sccnnts  mirht  be  fpaced|;  ang  « 
Trcatifc  prchxed  ciaccrnmg  the  Cenftmction 
thereof,  with  other  Things  pertinent  thereunto  i 
intending  a  further  Treaiifc  concerning  the  Ule 

°^But  dying  before  this  lifV  was  fmintcJ,  or  the 
reftpubliaied.Mr.  Jlenry  GViik^wJ  lappli^d  this 
latter,  and  publiftied  the  whole  wth  the  Title  of 

-tri^'vucrmtrir.  Brh^nvha,  in  the  Year  1633-  'AO 

which  isfubjoin'd  another  Canon  of  Logarithmi- 
cal Sinis,  and  Tangents,  by  .;J>>.in  ul^c^j  fnr 
De«!recs,  Minutes,  and  Tenth  Seconds,  extend  :ng 
^as'his  former  did)  to  to  ?hu»s  bcHdcs  ^hc  Cha- 
ra^V^r:Rtck  ;  .ind  Mr.  K.  /f.?/!^'  ChUttds  for  Lo-. 
saritbms  of .  Abfolute  N uuibcrs. 

So  that  the  whole  DoArine  of  Logarithms  was 
by  this  time  fufficiently  perfcAed,  wuh  conveni- 
ent Canons  or  i'ablcs  fitted  thereunto  111  Jatge 
Numbei»:Ofw>ich  alio  P^trus  Cmgcyus  gives  an 
Account  in  the  Preface  i»  bis  Jrigcnomitrta  Leg*- 
ritbmka.  Printed  in  the  Year  1634  with  htt  Lo- 
gari'hmical  Tables,  but  in  fliori  Numbers. 

And  the  Table  of  Logarithms  above-mentioned, 
(for  K  C  i  liads  of  Abfolute  Numbers,  and  'A 
S:nes  a,>  i  1  angents  to  Degrea  and  Centcfms) 
were  the  umc  Year  (1633)  COntwfled.  into  a 
lelTcr  Form  and  more  manageable  (but  m  niortcr. 
Nambeis,  the  f{>rmer  not  extending  to 
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Places,  befide  the  ChmrMBerijUck,  but  the  latter 
lo  lo)  by  ^sitthnnnel  I{prf>  jui:h  Directions  for  tho 
Ufe  of  them  (in  Trigonotnetrj,  Ceometrj/^  ^hone- 
wgr,  Getgnpfyf  and  Nav^atim)  by  Edmund  ffi*- 

In  the  mean  liinc,  Benjamin  Vrfinus,  UjJ  aifo 
publifh  Tables  of  Logarithms  in  rhc  Year  i6iS  j 
and  Otutdtus  Batjchiui  about  the  fame  Time,  or 
loon  after.    And  again  Benjamin  Vrjinus  in  the 
Yi.ir  lil'i,   ill  his  Trigonometria  ;  ar.t)  7  /• 
Ksftetut  alio  in  \ht  Year  1624,  in  hhCbiiies  Lo- 
•     garitbmcrum  (which  he  ap^CS  alfo  CO  bi$  Hfidol- 
Tables,  publiliu'd  in  1^17  ;)  anJ  Claudius 
Bttjchius  .10  ac  the  fame  Tunc,  or  loon  after  : 
And  Gcotpus  Ludovieus  Frobeniut  in  d»  Year 
1^34*  (aoU  perhaps  fome  others.) 
Bttr  all  or  moft  of  rbem  in  fhort  Numbers,  and 

conformable  totlic  Lorii  AV/rr'sfirft  DL-fign  ;  not 
to  that  Form  which  upon  fccond  Thoughts  he  and 
Mr,  Briggt  agreed  upon  as  moft  Eligible,  and 
\\  hich  baih  fioce  been  xeccived  m  common  Pra- 

dice. 

Thus  fiir  Dr.  What  follows  is  the  eafie 

and  compendioQs  Method  of  Air,  Eihn.  Helley,  Sz- 
viltan  Profeflbr  of  GeooMCry  in  Oxm,  for  conttru,- 
dinj;  l  ogarithms }  wbkbfWas  memtoned  in  the 

former  V'uiuinc. 
The  luvLiuion,  faith  that  exceHenc Geometer, of 

the  I  ojjarnhm^,  is  juftty  cftccirrd  one  of  the  moft 
uklul  JJ.lcovciics  ai  the  Art  oi  hiumbtxs,  and  ac- 
cordingly has  bad  an  univeriat  Reception  and  Ap- 

{laufe:  AnflUie-^rcu  GeomevidAns  of  this  Age 
ave  not  been  wanting  to  cultivate  this  SubjeS, 
with  all  the  Accuracy  an  J  Subtilty  wiiich  a  Mat- 
ter of  thai  Confi-qucnce  doth  require  j  and  they 
havejlemoaftratcd  fevcral  very  admirable  Proper- 
ricsnfrhcft.*  arr-fTci,,' N'.imbtr";,  which  hare  ren- 
df  ed  thcif  CodiiriJcLuij  much  more  faciic,  than  by 
tbcfc  opcrofe  Methods,  at  firft  ufed  by  their  irui) 
noble  Inventor,  th:  I  ord  Nefar,  and  our  worthy 
Conntry-man  Mr.  B> Vj^/. 

But  rorw  irhftaiidjnj;  all  their  Endeavours,  I  find 
very  few  of  thofc,  who  make  conltant  UfcofLo- 
jiarithms  to  have  attained  an  Aietfuiat  Kotm  «/ 

firm  ;  tT  know  how  to  mr.l!^  or  exnm'inc  :*urn,  nr 

contcntaig  thtmfclvcs  with  the  Tabtes  of  them, 
as  they  ftod  them,  without  daring  to  qucAiou 
thctn,  Of  carini  to  know  how  to  ilictiff  them, 
lliould  they  be  found  amifs;  being  I  fufn  orc  un- 
der the  Apprchcnfs'in  of  fomc  great  Ditiicuity 
therein. 

For  the  S.ikc  of  fuch,  the  f  .iKr.v.'.'isg  Traft  is ' 
priticipaliy  micriuCu,  i'u:  not  \m:!:;jU!  hopes  how- 
ever, to  produce  fomcthing  that  -niy  l>eaccepta- 
-    ble  to  the  moft  knowing  in  tbcic  Matteis. 

Bar  firft,  it  may  be  requifite  to  premife  a  Defi- 
mV;".  H  fl.ogarithms,  in  order  to  rcruli  r  the  enfu- 
ing  Dilcour I e  more  clear  ;  the  rather  becaufc  the 
Old  line  "NumeroTum  propnfitntlium  x/jui-differen- 
tts  cc)i,iu-3,  fccms  too  (can ry  tn  define  rlicin  fully. 

They  may  r.iuch  ir.ore  prorcrly  be  laid  to  be  i 
Kumtri  Bfitienum  exponrt.tcs  :   Wherein  we  conii- 
det  Rtitio  as  a  Quantirasfui  ^mm'/,  beginning 
from  the  Htttio  of  Equality,  or  i  10  1=0  ;  being  ' 
j1  fir mative  when  the  I{atio  is  IncreafiHg,  as  of  l'- 
•nity  to  a  greater  Number,  hui  >iegative  when 
becreafiug  :  And  ihcfe  I{atios  wc  fuppofe  to  bc- 
meafurcd  by  the  Nauber  of  it«r/«iM«i/4«  concatO'i 
ed  in  each.  ...  r 

Now  thcfe  I{fitiuHaiU,  are    to  be  undeiftood  j 


aS  in  a  continnaf  Scale  bf  Proportions,  inti;;'-?  in 
Niimlrr  between  :he  fv.(,  Terms  of  ihe  J^rJio  ; 
which  uiiinuc  Number  of  mean  Proportionals  isto 
that  infinite  Number  of  the  like  equal  P^atiuncuU, 
between  any  nthir  rwo  Terms  ::  as  the  Logarithm 
of  one  Hatit,  i»  to  il»f  J.ogarahm  of  thegthcr: 
Thus,  if  there  bc  fuppokd  between  j  and  ic,  atk 
infiiiitc  Scale  of  mea^froportionak,  whofe  Num- 
ber is  looccc,  (jlc.  in  infinitum ;  between  i  ,and  z, 
there  fliall  be  30101,  (^c.  of  fuch  Proportionali, 
and  between  i  and  3,  there  will  be  47712,  G?c.  of 
them  j  which  Numbers  rhere^re  are  the  Loga- 
rithms of  thi'  of  J,  to  10,  I,  to  2,  «nd  r, 
to  3;  atid  uGiiu  properly,  to  be  call'd  the  Loge- 
ritbms  of  10,  2,  and  3. 

£atif  inftead  of  fuppoflngthe  Logarithms  com- 
pofcd  of  a  Number  of equal  ^atiuncuU,  propor- 
tional to  each  we  fha'l  take  the  Hatio  of 
Unity  to  any  Number,  to  conlift  always  of  the 
fame  infinite  Number  of  ^iitimcalje  j  thtfirMr^.> 
tiituJi  in  this  Cafe,  hr  rn  their  Number  in  the 
former.  Wherefore,  if  between  Unity  and  any 
Number  propofed,  there  be  taken  an  Infinity  Itf 
mean  Proportionals,  the  infinitely  little  jbtgrnti^ 
or  Deenmew  of  the  ffrft'ofthde  Means-  from 

L'aity  will  he  a  l{atiin:cul.c  ■  that  i^  the  Mornsn- 
turn  or  tiuxion  of  the  iiftio  oft  Unity  to  the  laid 
Number:  And  lieeiag  thatin  thefc CQ^tiaiMl Plo- 
portionals  all  the  ^tiuncut.c  are  equal  ;  their 
Summ,  or  the  whole  HAitt,  w  ill  be  a&  the  faid 
Momentum  is  diredly  j  that  is,  the  Logarithm  of 
each  will  be  ^  the  ^iiHt«ni>lb«f  of«  ^Wbevpf 
fore  if  the  Root  of  any  infinite  Power  be  extra^ 
cd  out  of  any  Number,  the  Diffcrentiola  of  thefiiid 
Root  from  Unity,  fliali  be  .as  the  Logahthm  bf 
that  Number.  .■   -  —  :  :. 

So  that  Logarithii'S  thus  produced  may  lie  of  as 
m.iny  Formi  .is  you  pkafc,  to  ainime  laliQitc  \n- 
d.c  of  the  Power  whofe  Root  you  leek  :  As  if 
the  Index  be  fuppofed  1 00000,  ^c.inlinuely  l  the 
Roots  fltaU'be  the  Logarithms  invented by  the 
I.f  rd  tscper  -;  but  if  the  faid  Index  were  :  j  o;  5  S  s , 
c?c.  A^.  ^ri^/s  Logarithms  would  immediately 
be  produced.  And  if  you  pleafe  to  ftcp  at  any 
Number  of  Figures,  and  not  to  continue  ihcm  on, 
it  \v:I|  fufficc  to  alTume  an  Index  of  a  Figure  or 
two  more,  tha  i  your  nccndcd  Logarithm  is  tO 
have  ;  as  Mr.  Briggs  drd,  who,  to  h^vehis  has^ 
rithms  true  to  14,  places  by  connnnal  Sst^idfoia 
of  the  Square  Ri  tr.ar  la  ft  came  to  have  the  Root 
of  the  i4o7374USj-,i32Stiti  Power  ;  but  how o- 
perofc  that  Hxtradion  was,  .will  eafil>'  be  jsidgd 
by  whofo  (hall  undertake  to  examine  h'"--  Cnlculut. 

Now  though  the  Notion  of  an  uiiiiutc  Power 
may  fecm  \cv\  Jhr.nge  ;  and  (ro  thofc  that  know 
the  Difficulty  of  the  lixcratlion  of  the  Roots  of 
[high  Powers)  perhaps  impra8i(eble  j  yet  l>y  the 
!-f.  '?nfrhat  aJinirable  Invention  of  Sir  //<ji»c 
i\i-.i:Q»,  v\  hereby  he  dctcftniacs  the  XJxcia,  or 
Numbers  prefixed  to  the  Members  ccnipoling 
I'owcrs  (on  w  hich  chie^y  depends  the  JJcdtini; 
ot  Series)  the  Infinity  of  the  Index  contributes  to 
render  rl:e  Exprcifion  much  more  eafie  :  For^iflhe 
infinite  Fewer  ro  bc  rcfclvciibc  pur  (aft^  Sir  Jfiu^ 

Nemm's  Method)  ~  dt  — i 

iofteadofi-l   h  ""^f+ 

mf-i-  i     im\         .  ,  «    *  . 

lii*  g-i 
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I  6  t7)  -h  I  !  m*-~  6  m* 


■q\&C. 


6m%  urn* 
(whtfk  U  the  Kaat^tAmma  Finiie)  becomes 
I  «  »  "  . 

-.l.^»,&c.i«%  being  and  cM>f«queniiy 

wlumr  is  dirided  dMteby  vaniihing.  Hence  it 
IbflfMt  tliat  ^  Miildplied  vm       f*4-i  ^ ' 

_  »  -4  ^  i;  ^f,  dv.  tt  tbe  Angment  of  the  Jirft  of 

our  mean  Proponionals  between  Unity  and  i-f^, 
and  is  cbcrefore  the  Logarithm  of  the  /^jum  of  i, 
■O  I  +  ?  i  and  whereas  the  Infinite  Index  m.  may 
^  beaken  ac  PkafniCi  the  fevcral  Scales  of  Loga- 

I 

titlMMiofwhlaakcsinlbeu-'}  of  iccipio* 

m 

caUy  as  the  Indices.   And  if  the  Index  be  taken 

loooo,  as  in  the  Cafe  of  Nefer  s  Logariihras ; 
they  will  be  finnpkj  —  if  «      i     —  ♦  « 

Again,  if  the  Logarithm  of  a  Dccrcafing  .^na 


'telmsin»tiwInfiiiiKit.M««f  «  

jsi  ^  r  f*  

m  3>>*  4»» 


—  l'6se*  whence  the  Oeetement  of 

the  Firft  of  oor  infinite  Number  of  Pfoportionals 
1 

m 

+  7  f (3c.  whkh  cherefoce  will  be  as  the  Loga- 
rithm of  the  Hftio  of  Unity  to  i  —  f . 

Butif  m,  be  put  loooo,  C^c.  then  tnc  uid  Lo- 
guvhtn  will  be  ^ \  1*  -h  i  0^ i  ^* i  1' 
^       Cfc  Hence,  the  Terms  of  any  Kfitit  be- 

ing  «  and   f  beconet  •i^,  or  the  Dtflemce  divi 

* 

ded  by  the  Icller Tenn,when  it's  an  IncresfingHatio-y 

or  -■.  -  vriben  'tit  Deaeafing ,  or  m  v  w  m. 

Vfhtncc  the  r.nparithm  of  the  fame  l^ti'o  may  be 
doafaiy  expieHcd  j  for  potting  x,  tot  the  Difiereoce 

I  X 

ipf  dhi  Term    and  h,  it  wiD  be  either  —  X  — 

m  b 

«•        «>  ««  «« 

,|  J-  4.  1-        +  — 

i*»        4**  5*' 


fiuc  if  the  l(fti»  of  «  to  if,  be  fuppofed  to  be 
diTtded  into  two  Parts,  v  r ^.  inro  the  l^rA  of  it 

to  the  Arithmetical  Mean  iH-rwecn  the  Terms,  and 
the  l{*ti<>  of  the  faid  Anthnieucai  Mean  to  the 
other  Term  b  j  then  will  the  Suinm  of  the  I.ogn- 
ritbms  of  thofe  t«o  J^tima  be  the  Logarithm  of  ' 

the  S(fti9  of  « to  I  i  and  fubftiniting  in- 

ftead  of"—  -f— the  faid  AritfmMictthkOi^ 

the  Logarithm!  of  iholc  I{f.tiones  »,  ui  be  by  the 
foregoing  Rule  ; 
I         X  j(>         4*  act 

—  into  —  4  -i  +  h  1-> — 

<  Sa» 

 J  &t.  and  —  into  —  —  -|-  -* 

.r<        **  xt 

 1  ,      the  Sum  whereof 

4^*  5^' 

1  %X  •        SU'  2*<  1X7 

~  Into-  *  -I  *  -f  *  » 

be  the  Logarithm  of  the  l(fith  cfatob  ;  whole 
Di'V' Tcnrc  x,  and  Slunm  ^.  And  this  iSfnVi 
converges  twice  as  fwift  as  the  former,  and  there- 
fore is  more  proper  for  the  Pra<5tice  of  making  of 
Logarithms :  Which  if  performed,  is  with  th«E 
Expedition ;  ihax  whereas  die  IXftfenee.  is 
bnc  the  Hnndredth-part  of  the  Smnm,  the  firft 

;.r 

Step  fufiiccs  to  feven  Places  of  the  Loga- 

K 

rithm,  and  the  fccood  Step  to  Twelve;  Bnt  if 
Brig^s's  firft  twenty  Cbtiiadt  of  Logarithms  be 

fupi'okd  to  be  made,  as  he  haih  very  carefully 
computed  them,  to  fourteen  Places  ;  the  firft  Step 
above  is  capable  to  give  the  Logai  ichm  of  any  in- 
teriucd  ucc  Nombcr,  inie  to  all  the  Places  ofihofe 

Tabics. 


I  X 

«r— X— 

■S  4 

ft 


}4»  4S* 


6^ 


After  the  fame  Manner  may  the  DiiTerence  of  the 
faid  two  Logarithms  be  very  fitly  applied  to  find 
the  T  og.  of  Prime  Niimbers.having  the  I.ogarirhtns 
of  the  two  next  Numbers  above  and  below  them  : 
For  tile  Diftience  of  the  9gHt  of  «,  to  and, 

\  \ 
of  —  to    is  the  B^ftio  of  J  ^,  to  —  J  and  half 

»  4 

of  that  Jt«fi*  is  that  of  V  *  *t  to  —  j  or  of  the 

a 

Geometrical  Mean  to  the  Arithmetical.  And  coo-' 
i'cquenily  the  Logarithm  thereof  wiU  be  the  half 
Difference  of  die  Logarithms  of  diolie  9^imm 
viz. 

\  .  XX         Jt*  *• 

—  into  H  —  -f-  H-    — ,  Gfc. 

m       i?^  4^' 
Which  is  ft  Tlieoma  of  good  Di^aicb  10  find  die 

Logaridim  of  — • 
% 

iBut  the  iame  is  yet  much  more  advanrageoully 
performed,  by  h  lUUe  deALved  from  the  focg^ihg ; 
.  and 
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tndbcyood  which  in  myOpimoo,  Nothing  better 
ctn  be  Iwped.  For  tbe       c£mt,to—,  or 

— J  has  the  Difference  ofit»Term% 

424- 

d*  bb  Mb 

«  —  —  +        or  the  Square  of  — 

4*4  %  % 

«* 

—  ,  whic6  in  the  prcfcDt  Cafe  of  fiadiag  the  Lo- 
garithms of  Prime  Number^  italways  Vnit^  t  and 
caltiag  tbe  Sum  4»f  die  Tcnw     +  «  ^  =  j^S 


the  Logaritliia  of  the  J^»>>  of  V  ^«  to  — + 

it  III 
— ,  or  —  will  be  found  ~  in  —  +  _  + 

•       •  «  3^* 

1  I  t 

+  \          ,  (ic  Which  converges 


If 


9f 


yery  much  fafter  than  any  Theorem  hitbenopub- 
IKhcd  fot  this  Forpofe. 

» 

"  Here  note;  that     if  all  along  applied  to  adapt 

m 

thefc  Rules  to  aU  Sorts  of  Lonrirhms.  If  m  be 
10000,  it  may  be  ncgleaed,  and  you  will 
have  Neper's  Logarithms,  as  was  hlntrd  before  ; 
bat  if  you  delire  Bri^t's  Logarithms,  which  are 
now  genetally  ieeeiTCd»  yon  mnft  divide  your 
&triesby 

*.3ol|«,  s»9»9f  94*»4S.  «84»i,  7?9'4f  $4^84, 
36410,  ?«oii,  0148$,  6»877>  *97^»  3313^8  : 

Or,  multtidy  it  by  the  ttfdfne*!  thereof^  Vt:(. 

0^3419,  44819,  031s I,  81765,  11289,  iS9i<5, 
iojoS,  22945,  97005,  80366,  65661,  I44<4. 

fiat  10  fave  to  opcroie  a  Muliiplicatton  Cwhich 
is  more  tbate  all  the     of  tbe  Work)it's  ezped  ien  c 

to  divide  this  Multiplirator  by  the  Powers  of 
or/,  coQcinualJy  ^accorfiingtorhc  IJire<ftion  of  the 
Thetrem  ;  Efpecially  where  x  is  Small  and  lote- 
gtr,  rcfcrving  the  proper  Q.uotcs  to  be  added  tii- 
gcthcr,  when  you  have  produced  your  Loga- 
rithm to  as  many  Figures  as  you  dcfit^  cf  which 
Method  I  wiU  give  you  a  Specimen.. 

If  the  Cofidfity  of  any  Gentleman,  tbat  has 
Lcifurc,  would  prompt  htm  to  undertake  to  dothe 
Logarithms  of  all  Prime  Numbers,  under  loocoo 
to  25  or  30  Figures,  I  dikre  atfure  him  that  the 
Facility  of  this  Me:hod  will  imicchim  thereto; 
nor  can  aay  Thuig  more  eafy  be  defircd.  And 
to  epcouragc  him,  I  here  give  the  Logarithms  of 
die  firft  Prime  Numbers  under  10  to  60  Places, 
computed  by  the  accurate  fean  of  Mr.  AbrttuM 
Sharp  (from  whofe  Indunry  arid  Capaciry^j  the 
tVorld  may  cxpc»it  in  Time  great  Performances, 
at  they  were  communicated  to  vtit  by  OOf  COOil* 
taoo  Friend  Mr.  E»elid  SfadMiL 


1 1 


>3 


•7 


>9 


o.joioj,  9>9j(j,  tfjpg,,  3,jjg^  * 

49loa,  d76if,  Sylli,  4^x10,  11413,  ,<»4», 

o.47tl»,  iaj4y,  I9««»  437a9b  joj?^,  0325  j, 
"5J»f  Jaooi,  SSK4,  191^  5t^|, 

0  84509,  80400,  i4«}<«  8|oyf,  asitfs,  ftf^s^ 
6l6i9t  }48fs,  713961  1«39«,  J^otfy.  o3«|y 

«^i39t  a^fi»  y8**J»  04075»  o>9S»9,  7ii4Jf 
02414,  ryody,  «ai9^  4M4;,  30945,  96939 

••*«394»  3jj»3f  «dtj6,  7*930,  Cso^i,  57947, 
3sl43,  «l>9y,  »9ilS,  ytyod,  tiyiS,  0119s 

1.S3044,  ^9113,  7«a7J»  9j8s4,  01698,  94J18, 
3iyo|,  oeeyy,  4y3yt,  4*f«4i'^3» 

«  i787J.  3«ooP.  ya8»«,  9<S'y3»  <53334»  7J7S<S» 
9«Wi.  7W««.  49337»  19449*  7J989,  o«i9. 


Tbe  next  Prime  Number  is  13,  which  I  will 

take  for  an  Example  of  the  foregoing  Dodlrinc  ; 
and  by  the  firft  Rules  the  Logariihm  of  the  H/Uio, 
of  %tn  23»  wiU  be  found  to  be  either 


I       s  i 

zi     96i  31944 
II  I 

or  — 1  1  

IC.5S  36J01 


f370H  »y76«»<P 
I  I 

+  +  ^: 


1119364  31181715 


As  iikewifc  that  of  the  I^fitit  of  13  to  14,  bf, 
a  like  Prodefl 


If  t 

ioj8  36501 
r         t  I 


or-4-.  + 


1119364  3*i8i7i5 
s  f 
+  .+  ,*f. 


14    1153     41471     13*7104  39813120 

And  this  is  the  Refult  of  the  OoArine  of  Mfft 
cam,  as  improved  by  the  Letumed  Dr.  H^mIUs, 

IX  IX* 

But  by  the  fcoond  Theorem,  «/ ^.     4"  —  "I* 

K*  Ms 

— .  (ic,  Tbe  iame  Logafiibmir  are  tktmmd  b^ 

fewer  Steps  j  To  wit. 

a  3  a 


-  +  +  + 

4f     a7337f    9aad4o6ar  itfifCttftystys 

&  — I  +       .  ■■  • 

47   3114^    Mt^Sltmi  3M30I84JH* 

Which  viras  invented  and  demonftrated  in  the 
Hjferbelick,  Sp/ic*t  analogous  to  the  Logarirfun* 
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Ihe'Vie  of  the  fable  of  Loganihms. 


by  the  Excellent  Mr.  Grcgcry^  in  his  Exer. 

a'mtiones  Gtometrkx  i  and  fmcc  tur.iur  profecu- 
ted  by  the  aforefaid  Mr.  SPeidtU,  m  a  lacr  Tic^- 
life,  in  Englifh,  by  him  pubUflied  on  ibtf  inbjedt. 
But  the  Dcaioiiftratton,  as  I  COncttTt,  WM  fiwr 
till  now  perfeacd,  without  the  Confideninon  of 
thcHjpethU,  which  is  a  Matter  purely  Amhme 
ticaJ,  as  this  is,  ctnnoi  fo  properly  be  applied. 
But  what  follows,  1  think  I  inny  juftly  claim  as 
my  own,  */^.  That  the  Loganchm  of  the  H/ttio 
of  tkt  Geomoriad  Mean  to  the  Arithmetical  be 
tween  12  and  14,  Of  t£Vf%%\o  «,  wili  b« 
found  to  be  either^  « 


4- 


II 19364      88811 S334 

I  I 
 ,  &e.  or,       -  — + 


1057)  434*9. 
3  in  iit7a49)  41087,  Of. 
I  in  1117149)  lli^S,  (yc. 

X  in  II  17*49)  ^5832^. 
r  in  iii7£4?)'4»o83,  &e. 


Alt  thefc  Scries  being  to  be  multiplcd  into 
o.  .;34i9448if,  a'c.  it  you  dtjign  to  make  the 
Loganihiu  of  Bri^s.  But  with  great -AdvaoKage 
with  Refpcill  of  the  Work,  the  faid  4341944819, 
efe.  is  divided  by  1057,  and  the  Quotient  thereof 
again  <.ll\  ldcd  by  three  Times  the  Square  of  1057, 
and  that  Quotient  again  by  |  of  thftt  Square,  and 
that  Quotient  by  ■}  tfaereof,  ffe.  'cifl  yon  have  as 
many  Figures  nf  rhc  I  ngarithm  as  yoti  dcfire. 
A>;  for  Example,  ihc  Logarithm  of  the  Geemetri- 
cil  Mean  between  22  and  14,  isfimitd  by  the  Lo^ 
garubms  of  1,  3*  aod  1 1  to  be 


36i3'^96i2669o6i2943oo9i7i6£98eS 
41 0874^*8 I e I 4<8 (43473 i 588636& 
11158511544161829460074 
^58313$ 184376171 
4A0881976S 
1930 


Sbmai  I  .3**7*783601759287836777711225117 


Which  Is  the  Locarirhni  of  13,  to  V-  Places, 
4Dd  obuined  by  live  Divifions  only,  witii  very 
"iin»n  Oivifors  ;  all  which  is  much  Icfs  Work, 
than  fimpty  niultlptyinc;  the  Series  into  ifae  laid 

Mukiplicator4i429,  &c. 

Bcro;c  1  i  ifs  on  to  the  Converfc  of  this  Pro- 
blem,  or  to  iliew  how  to  find  the  Number  apper- 
taining to  a  Logarithm  aJi;^".!^!,  it  will  bf  rc- 

Jiuifite  to  advertlie  the  Reader,  that  there  is  a 
mall  Miftake  in  the  aforefaid  Mr.  ^ames  Grego- 

ry's  Vera  QurJrnturn  Chcull,  and  Hrfcrl'cl.r,  pub- 
iKhcd  at  Padua,  Anno  1667,  vvhcrcin  he  ^{'plics 
his  QuMdrature  of  the  Hyperbola,  to  the  making  of 
the  Logarithms  :  Tn  p.  48.  he  give*  the  Computa- 
tion of  the  Lord  Neper's  Logftfithm  of  lo.  lO  15 
Places,  andfindsit  1302585092994045624017870, 
Mifteadof  130258509x994045684017991  ;  crrmg 
in  ilw  dMhoMnth  Figure,  as  I  was  affurcd  upon 
my  own  Examination  of  the  Number  I  hc:  c  give 
yott,  and  by  Companion  thereof,  with  the  lame 
«Nxiught  by  another  Hand,  agreeing  therewith  to 
5  7  :nf  tlie  6e  Places. 


  defirous  to  be  fatisfied  how  this  D;iTl- 

tence  arofc,  I  took  00  iinall  Trouble  of  Exami- 
ning Mr.  Grf^ory'sWork  ;  and  at  length  found  that 
in  the  inlcribed  Polygon  of  512  Sides  in  the  eigh- 
teenth Figure  was  a  o,  inftcad  of  9»  which  being 
rcdified,  and  the  fubfequent  Work  cotreAed 
therefrom,  the  RcTuIt  did  agree  to  a  Unit  with 
our  Number.  And  this  I  propofe  not  to  cavil  at 
anealy  Miftake  in  managing  of  fo  vaft  Number  ,, 
cfpecially  by-«  Hand  that  has  fo  well  dclervcd  of 
the  Mathematical  Sciences  ;  but  to  flicw  the 
exadt  Co-incidence  of  two  fo  very  differing  Me- 
thods to  make  L^arithras,  which  might  other- 
«rife  lM¥e  been  ^jncftiooed. 


From  tbt  Lpg/iritlm  given  to  find  what  Ratio  i* 
expregcSf  is  a  Probletn,  that  has  not  bee^a  jCb  mncb  • 
confidered  as  the  Former,  but  which  it  folved  with 

the  bl.e  r.afc,  and  Demoip.atcd  bv  a  like  Prdcd", 
from  the  lame  general  Theorem  of  Sir  Nttr- 
ton  i  For  as  the  Logarithm  of  the  Jt</fV  of  i»  to 


I  +  1.  was  prt>vcd  to  be  1  -J-  j|  ^ and  that  of 


the  l{ct!o  of  I,  to  I  —  J,  CO  be  I  I  —  ;  So 
the  Lcgarithm  which  we  will  from  bencelbitli 
call  L,  being  given  i  Hr-  L,  will  be  ^cqual  to 

'  +  f  j  '  in  the  one  Cafe  3  and  i  —  I,  wiU  be 

equal  to  1  ^      in  the  other :  Coofeqqently 

-  . 

I  -f  Li"  win  be  equal  to  1  +  f,  and  t  —  LI- 
CO  I       i  that  is,  according  to  Sir  JffMe  Nop-' 

IT.*  m> 

ten's  faid  Rule,  i  -J-  "»  L  -|  L*  +  —  L*  + 

3  « 

««  »( 

—  L"  -I  L»,  &e.  will  be  eqoal  to  i  -F*  f» 

24  120 


ind  I  —  w  L  ^- 


»»  m* 

~  L'  L»  +  -  - 

-  «  34 


— L»,        will  be  equal  to  i  —  j  -  m,  being 

.my  iiilmitc  Index  whacfocvcr  ;  wlv.ch  U  a  ftil' 
and  general  Propclition  from  the  Logarithm  gi- 
ven to  find  the  Namber,.  be  the  Species  of  Lor 
garidim  what  it  wiJL 

Bat 
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But  It  iNV/CT-'s  Lo^aiiU.ai  be  given  the  Mulii- 
plication  by  «  is  laved  f  which  Multiphcarion  is 
indeed  no  nchcrthan  fedndois  ihe  other  Species  to 
bis)  and  the  ieries  wUI  be  mofe  Gmplc,  W?. 
L»    L»    L*  L» 

 •H  — +  — H-  »e*ff.or 

1      6  14 
L»     L'     L*  L« 

,  — L-H  ' — f-  —  —  ^  — »  ^c.This  Se- 

i        6      14  >»o 
rittcrpecially  in  great  Numbers  convert  fo  Cow- 
ly,  (Imc  it  wen  10  be  wiflned  to  be  cotMaS^. 

■ 

If  one  Term  of  the  l^ttip,  whereof  L  is  the 
Logarithm,  be  gifed,  the  other  Term  will  be  had 
eafily  by  the  fame  Rule:  For  if  L  were  ^'P»J 
Logarithm  of  the  B^at'io  of  tt  the  lefTcr  10  h  the 
greater  Term  j  b  would  be  ihe  Produd  of  4  into 
L»  Li  ^I-* 
I  4-L-i--s-— ,       =-  +  <LH  

^  ,       But  if  ^  were  giTen,  i  vfouid  be 

6 

rawl  *  -  *L  H  i  .  fiJc.  Whence  by 

^  a  « 

the  help  of  tte  Cliiltads,  the  Number  appertain. 

ing  to  any  Logarithm,  wi!!  be  cxaiftly  had  to  the 
ucmoft  Extent  of  the  l  ibks.  If  you  fcek  the 
neareft,  next  Logarithm,  whether  greater  or  Icffcr, 
ard  call  its  Number*,  if  k&r,  or  ^if  iceMerj 
then  the  gt-vcn  L.  and  the  Dilfeieiice  thereof  tram 
the  raid  ncarcil  Logarithm  jrou  call  / ;  it  will  fol- 
low UhU  tlic  Logarithm  L,4infwering  to  the  Num- 

hex.  wUI  te  either  4  ioto  i  -h ' -i- —  4— 
J*     <»  ' 

_  4.  —  ^ ,      or  elfe  i  iaio  i  —  /  H  — 

^        —       ,  C^c.  wherein  as  /  is  leis,  the 

Scries  will  conver-  r' 0  fwiftcr.  And  if  the  Hrft 
200C0  .Logarithms  be  given  to  fourteen  Places, 
there  is  rardy  Obcafion  for  die  three  firft  Siepi  of 
this  Scries,  to  find  the  Number  to  as  many  Places. 
Bui  as  for  X/'/'Sc^'s  great  Canon  of  100000  Loga- 
rithms, which  is  made  but  to  ten  Places  j  there  is 
fcarcc  ever  need  for  more  tbaa  the  firft  Step  it+4i, 
or  4  4-  m  a /,  in  one  Cafe  ;  oreMfe*  — *l,0f  *  — 
in  bl  in  the  other,  to  have  the  Number  true,  to  as 
imny  Figures  as  ihefe  Logarithms  conlift  of. 

If  future  Induftry  fhal!  ever  pr  iJucc  T/^piri  h- 
fliick  T.ibles  to  many  more  Places  than  now  wc 
have  ;  the  iforefaid  Theorems  will  be  of  more  Ufe 
to  J  !  ,u  the  corrcfpondenc  nsutttal  Numbeni  ta 

ali  tiic  l  laccs  thereof. 

,  In  Order  to  .make  the  Brft  Chiliad,  to  fcrvc  all 
I  wasdefiroostocontfaA  tbisSmff^  wherein 

all  the  Powers  of  /  are  prcfent,  into  one  ;  wherein 
^ch  alternate  Power  might  be  wanting,  but  found 
ir  neither  fo  Gmplc  or  uniform  as  the  other  j 
yet  the  hrfV  Step  thereof  is,  I  conceivep^moft  com- 
modiuus  tor  Pradkc,  and  with  all  eMft«iiough| 


tor  l^omliifffr  iipc  ttctedi^  Inch" 
as  are  Mr.  Brillti  large  Tames  of  Logarithms  j 
and  therefore  Trccommem)  it  to  c;ommon  Ufc. 

At  hi 

It  is  thus  ;  a  H  —  ,  or  *  —  — —  ,  will  be 

the  Number  anfwering  to  the  Logarith;n  given,' 
differing  from  the  Truth  by  half  the  third  Step  of 
the  former  Scncs.  But  that  which  renders  it  yet 
more  eligible,  is  chat  with  eqaal  Facility,  it  ferves 
(ixWgtist  or  any  other  fortofLogarittims,  with 
the  omy  Variation  of  Writing,  ^  i iftead  of  r, 

that  is  4  -\  — — ,  and  o  —  or  — — 

5-^ 


t 

T 


and——'-',  which  arc  eaiiiy  rcfolved  into  Aoa<; 

« 4"  f      .  * 

logics,  Vi^. 

As  &c.  —  i  :  to  43429  +  |. : :  fo  is  a 

xb  the  Number  fingbt.  Or, 

As  434*9*       4-  r  :  w  434^9  —  T  J  s  i** 

lb  the  Number  fought. 
If  more  Steps  of  this  SeAes  ht  defi^  it 

Le  found  as  follows. 


4  / 


r',4i» 


iV  4  /» 


may  eafily  be  demooftraced  by  working  our  the 
Divifions  in  each  Step,  and  coUediog  the  Quoted 
whofe  Snmm  wiO  be  ibnnfi  toapee  with  one  fo^ 

mer  Series, 

Thus,  I  hope,  I  have  cleared  up  the  Dodbine 
of  Logarithms,  and  Ihewn  their  ConftraAion  and 
Ufe  independent  from  the  HjferloU,  \<'hofe  Af- 
fed.ions  have  hitherto  been  made  Ufe  of  for  this 
purpofe  I  tbo'  this  be  a  Matter  purely  Arithme- 
tical, nor  properly  demonftmble  from  the  Princi- 
ples of  Geometry  ;  nor  have  I  been  obliged  to 
have  Recourk-  to  the  Method  of  Indivifibles,  or 
the  Arithmetick  of  Infinities  i  the  whole  being  no 
other  than  an  ea(y  Corollary  to  Sir  Nf«M8 
Geneal  Theucm  &Kfotmia^B>aea  and  BoenoL: 

How  eafily  and  compendioufiy  Logarithms  mx^ 
be  made  according  to  thisMcUpodof  Mr.  HaU^\ 
as  alfo  from  the  QuadrattWB^fthe  HyferUU  j  rh0 
Reader  mav  be  fuUy  fatisfy'd  frcm  Mr.  Hcu.  Slvr- 
win's  Intnwiudion  to  his  Excellent  M^^tmAtifiid 
Tables,  Lond.  170;.  where  alfo  is  a  Method  iot 
computing  che  natural  Sine,  Tangent,  or  Secant 
of  any  Arch,  immediately  frcMn  haying  only  .the 
Len^  of  the  Arch  giTen,  C!^. 


in  VoLl. 

I.  To  find  tlw  Arichinetical  Conplement  of  ft 

Logarithm. 

Soppofe  2.S06JOSO  Ji^iiatt|» 

"     .    Leii*band  8e 

Its  Conipt.  Alith.  7.49149410      write  down 

under  it  the 

Compleiaeni  of  etch  Figoiie  10  9,:biiC'Qf  .the  laft 
to  10. 


Diyiiizeo  by  GoOgle 


The  Vfe  of  the  Table  Logarithms^ 


N  B.  This  is  atl  one  with  fubduding  ihc  Loga- 
nthmirom  lo.  ooooooo.  And  'cis  frequently  of 
good  Ufe  to  uke  the  Complement  Arithmetical  of 
a  Logarithm  infteadof  the  Logarithm  it  fclf;  efpe- 
ctallywhcii  tln  re  arc  Two  or  more  Logarithms  in 
*tty  Cafe  to  be  iubcradcd  :  For  then  aiding  their 


Arithmetical  Compicmcnts,  will  anlwcr  ihc  iind 
as  tmly  as  fubtrading  the  LogtridumthemfelveiL 

As  fuppofe  in  the  donblft  Rule  of  Three,  yoa 
bad  this  Qjieftioa  about  iMcreft.  * 


yfbat  h  the  Intereft  bf  si73  A  Ar  3»i  Days  at  6  Lftr  Ctntum  f 

yftm  down  firft  the  Arith.  Cmp.  of  the  Logarithm  of  too  3B  8  •  oooetoo9 

■  Next  wider  wiSiit.Arlth.C(mp.  of  the  Logarithm  of  365  =  7  4377371 

The  Logarithm  of  6       o.  7701511 

The  Logarithm  of  the  Principal's '73  ^  3-7i374a| 
The  Logarithm  of  the  Days      321  =  1 .  sodjoso 

'   The  Sonmof  all  it  the  Anfwer     '=  ft.4atfiosS 


,^  Foricjediog  the  firft  t  in  the  Cbiraifteriftick 
yoa  wiD  find  the  Number  anfwcring  to  the  Loga- 
rithm x .  43<»o5S  to  be  171  /.  964.  and  Reafon 
will  dircd  you  where  to  make  your  Decimal 
Points  in  the  Numder  271964  ;  for  the  Intereft 
in  that  Time  cant  be  fo  much  as  2729  /.  nor  fo 
little  as  27  /.  As  well  as  the  Rule  dcrcrmincs  th.ir 
jNfumberto  coofiftof  3  Flaccs  of  Integers,  wbofe 
Cbaiaderiftick  nx. 


Therefore  the  remaining  Figtircs  .964  are  i 
Decimal  of  a  Pound,  expreiTing  fumcibiog  more 
than  19  ShiBiogs. 

1.  And  indeed  all  Queftions  of  Intereft  are 
very  eafily  aod  czpcdiiioufly  anfwered  by  the 
Logarithms. 


Asfuppolc  i  At  6  i.  ferCent.  what  is  the  Intereft  of  15  /.  T  s.  6  <i.  for  12  Years? 

Write  down  firft  the  Logarirhm  of  i .  06  which  cxpreiTcsl ,  ^  o .  0253058 
the  Rate  of  Intereft.  J  - 

'  Which  Logarithm  multiplied  by  12  makes  =0.3036696 

Then  write  down  ifie  Logandim  of  the  Principal,  F/^.of  the  Decimal  15.  875  =:  1 . 2007147 


The  Snftitb  of  whieh  Two  laft  Logarithms  added  into  one  Snmm 

which  Is  a  Logarithm  anfwcring  to  the  aUuiute  Number, 
a  Decimal  ezpfefling  31  /.  18  s,  10  d.  |  ^.  nearly. 


=  1:5043833 

=  31.  9436* 


^.  It  will  be  very  ncceflary  rightly  to  under- j 
ftar.d  ilir  Ufe  r;f  rhc  Tables  of  Logsrithtn!?  with! 
regard  toUccim.il  Fr*»ftions.  For  the  Rule  for 
finding  the  Logarithm  of  a  Fradion  being  i  To 
fmhMS  $bt  L^*rititm  the  Daumitut$r,  from 
/iff  iAgtrittm  Ir  H»  Ntmurtttr,  «nd  to  tak?  the 
'^pniinder  as  the  Lrgariffmi  of  the  Franioii  tequi- 
ted :  That  Logarithm  of  the  Remainder,  muft  al- 
ways  be  the  Logarithm  of  a  Decimal  FraQim, 
whoTe  Value  is  the  fakie  with  that  of  a  Vtiti«r 
"^dSitn  ffo^orfed.' 

*.  Wiierefore  the  moft  natural,  eafy,  and  ufchil 
Way  to  fnd  the  Logarithm  of  a  FraAion  is  this  : 


Suppofe  the  Index  of  the  Logarithms  of  aD 

Numbers  bum  t  to  ic,  to  b?  lo  or  loo,  from 
10  to  ICC,  to  be  1 1  or  101,  horn  100  to  1000, 
to  be  II  or  102,  from  1000  ro  locoo,  to  be 
13  or  103,  and  fo  upwards:  Thjs  being  allowed, 
the  Index  of  the  Logarithm  of  a  Number,  one 
Place  below  Unity  mwil  In-  9^  or  99  j  if  two 
PI.iccs  below  tJnit^',  it  nniW  be  8,  or  98  j  if  three 
Places  bel.  w  I'nity,  it  muft  be  7,  or  97  ;  iffoor 
Places  below  Lenity,  then  ihc  Index  muft  be  <5,  or 
')6  i  the  Latter  cf  thtfe  {Ta^i  is  often  convenient 
to  diftinguifli  the  Index  of  a  whole  Number,  from 
that  of  a  Decitpal  FfatiifM,  and  often  neccflary 
when  the  Power  of  the  Root  of  a  tkdmd  Rt- 
ai$»  is  tequtred. 


SxMH^U,  The  Logarithm  of  ^  is  found  thus :  3  Log.  0 .4771113 
From  which  SubtraA  the  Denominator,       4  Log.  e  .  6020600 


Tiie  Remainder  is  the  Logarithm  of 


7  5  Log.— 9.8750613 


Note,  Thir  the  Dcnomiiuror  of  n  r^r'^'' 
&ion,  is  always  greater  than  its  Nuniera;orj  4o 
th^kt  fuppofing  the  Index  of  the  l  ogarithm  of  3, 
tobe  10,  or  too,  the  index  of  the  Remainder 
iffittbe?,  or  99,  (that  is  one  Place  below  Unt. 
ly)  and  the  Rcii  of  the  Logarithms,  except  the 
Index,  is  found  in  the  Table  of  logarithms  to  an- 
lwcr to  75»  7J«,  7Jo»»  «75»  7J»  w  any  other 


Nuiiiber,  whofc  two  nftr.iiicanr  Figures  arc  75, 
and  chofe  which  follow  or  prccccd,  ail  Cyphers. 
It  was  the  former  of  thefe  Ways  by  which  Mr. 
Bri^tMd  Mr.  Gutttcr  made  the  Cbaradterifticks 
of  their  Tables  of  Logarirhmctick  Sines,  and  Tan- 
gcnt<i ;  where  it  may  be  nr  icil.  when  the  natural 
Sine  or  Tangent,  is  a  Decimtil  FraHien  only,  the 
Index  is  under  10  j  biii  wheft  it  is  ami^t Num- 
ber. 
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htt,  there  the  Index  is  ic^  or  more :  For  ExsmfU, 
'!nie  Natuml  Tangent  of  5  Degieet  it  .0974(87, 

the  Arrificial  8.  54195 18  ;  and  the  Natural  Tan- 
g/BBi  of  8s  Degrees,  11.430051,  the  Amfictal  is 
.ii.OsSe48ii. 

Bat  it  is  ncedlds  toufe  thefe  new  Indices,  ex- 
cept feme  Term  given  oc  firngbtf  be  left  iban  an 
Unite, 


4.  To  find  tbt  Ltgaritbm  oft  Mixt  N$nnier. 

Reduce  the  Number  given  into  an  Improper 
Fradion,  then  fubirad  the  Logarithm  of  ihe  D»> 
nominator,  from  the  Logarithm  of  the  Numera- 
tor, the  Remainder  is  the  Logarithm  fought. 

BxAmple,  Let  4!^  be  the  Mixt  Number  given  j 
tnu  redmeil  to  an'Improper  FrtAion  is  il» 

Ihe  logati^  of  the  Nameracor,  01^  S7> »  95St74i 
TlieLofuiil|moftlieDenoniiM|oi^«K{.  h%,  is  t.  079iftw 

TlelMnfapor  4TT«=4fH»«lioleLogaridim'is  e.  <S7tf«936 


If  the  Fradion  annexed  be  a  Decimal,  leek  for 
it  as  if  it  were  a  whole  Number,  obferving  to 
mftc  IB  its  Logarithm  a  fuitable  Index  ;  which 

ii  aAyottkftikfMk  cheNmi^t  of  fiKf^ 


in  the  whole  Xumbcr  to  which  it  bclcni-s ;  which 
is  further  illuftratcd  by  the  adjoyniog  Table, 
where  the  Logarithms,  except  the  Index,  ate  thfe 
£une  in  thele  £igbt  &uu$^m. 


T&e  Index  of  the  Logarithm  of  47500  is  4,  ikr 
caufethe  AbColme  Number  confifts  of  5  Places,  for 
the  iame  Rcafon  in  475,  the  lodtx  of  its  Log|i- 
rithm  is  1,  in  47-5  it  is  1  j  but  the  Index  of  a 
Ilroper  Qeqmal  .&i|(%io^  To  inaqy  Units  as  ti^.. 
Cypher!)  |;«^  it  «vann f)f  9,  Cf99.i6* 
dex  of  .Q47}*ii  SfOC  98,  and' of  'OOjfff  ^^^,. 

«  97.  '  ' 


NwuivJ.  L»g*ritbms, 
475«o  i  4.  87669)6 

475"  I    3-  6n669i6 
475  I    a.  6766936 
47. J  I    I.  6l66n6 
.    4.7s  I    o.  6^66<)■i6 
.   .475  I  97^  or,  9.676«59a6 
I  98,  or,  8.6766936 
.00475  1  97,  or,  7.6766936 


tlfrdijing  Ptmn  h  t^^rUhmti 

hhlt'flj  the  Lcgtritbm  4/*  the  Kumher  given  by 
iht  htiex  of  the  Power  rtfiiired,  tlx  ProJtiS  ml  he 
the  Logarithm  of  the  Power  fought  :  So  the  Loga- 
rithm of  32  =  I.  5051500x3  =4^154500*  the 
Logarithm  of  3t768»  which  is  the  Oikt  of  gt. 

In  the  Multiplication,  or  Railing  of  Powers, 
Squaring,  or  Cubing,  C'c.  of  any  Decimal 
FtaAion  by  Logarithms  j  the  Index  of  the  Lo- 
gafitbm  ot  the  Produd  or  Power,  muft  conHft  of 
f(T-many  Units,  as  the  Nnmber  of  Cyphers  inter- 
cepted  between  the  Place  of  Units,  and  the  firft 
fignificant  Figure  in  the  natural  Number  wants 
of  9>  99>  999>  o"'y  ^  Index  of  the  Lo- 
garithm of  the  Power  (i.  r.tfce  Squiore,  or  Cube, 
fjc.)  there  will  he  fuch  a  Figure  prcjix'd  as  wants 
an  Unit  of  the  Index  of  that  Power,  or  Number, 
by  which  the  Logarithm  was  multiplied :  For 

ExamfU,  Let  the  Cube  of  .009  be  required  ; 
the  Logarithm  of  .009  is  7,  95414ZS  x  3  =  13. 
8627175  =  .000000729,  the  Cube  of  .009,  and 
the  Index  of  the  Lo&uriihm  of  the  Power,  or 
Produd  is  3  i  therefore  6  Cyphers  mnfl  pre- 
cecd  the  firft  fignificanc  Figure  of  the  natural 
Ntunber  j  and  2,  is  prcfix'd  iince  the  Index  or 
Nuiibctnraitiplying  was  3-  But  when  the  Num- 
ber of  Cyphers,  prcceeding  the  lignificant  Figures 
of  the  Power  or  Produift  exceeds  10,  'tis  necef- 
fary  to  admit  another  Figure  into  the  Index  of 
the  Logarithm,  and  nuke  it  the  Complement  to 
«  Hundred :  As  foppofe  the  6  Power,  or  the 

Cuto—  Cube  of  the  Sine  of  0—1  be  rcquir'd  its 
lo^riito  in  the  Table  is  %  4^37^1  i  hot  in 


this  Cafe  mnft  be  96. 463716^  whldii  mnltii 

plied  by  6,  the  Index  of  the  Power  propofcJ, 
becomes  378.  7823566,  whofe  Index  bring  7S, 
fubtraded  from  99,  leam  At  for  the  Number 
of  Cyphers,  that  muft  preceed  the  firft  Figure 
of  the  natural  Number  or  Power,  which  is 
.L.cccc cocccc.iLiocccQ- ':.c6o5S38).  Herc  the  Fi- 
gures prececding  the  Index,  as  the  Refult  of  the 
Multiplication  is  j,  lels  by  an  Unit  than  the 
Number  moltiplying,  being  6,  the  IndcKof  the 
Power. 

This  fuggefts  a  certain  l^uU  fir  BxtrtiSh^  tbt 

floats  of-  Ft  anions -hj  the  Log*ritbms  j  W^.  ^fix 
a  Figure  to  the  Index  of  the  Logarithm  of  the 
Number  whofe  Root  is  cobeEzttaded,  leftbf 
an  Unit  than  the  Index  proper  to  the  Root  re^' 
quired,  which  is  to  be  the  Divilor ;  then  Divide 
the  whole  Logarithm  together  with  its  Index 
and  Number  prefixed  by  that  Inde^^  the  Q|B(k 
tient  is  the  Logarithm  of  Ac  Root  defined.  AC 
Gr.  If  the  C«io— Cube  Root  or  Root  of  the 
6.  Power  of  .0000000000000000000006058383  ^ 
whofe  Logarithm  is  78.  7823566,  be  demand* 
ed  ;  prefix  6—1,  i.  t.  5  to  its  Index,  it  is  theti 
578.  7823566  J  which  being  divided  by  6,  the 
InJex  proper  to  the  Roct  !bught,  the  Quotient 
is  96.  4637261 ,  whole  natural  Number  is 
.0002908881  ;  3  Cyphers  preoeeding  the  firft 
Figure,  becaufc  the  Index  96,  wants  fo  much 
of  99.  But  when  the  Root  of  an  abfolute  Num- 
ber is  required,  there  needs  00  Figure  to  be  pre* 
fixed  to  the  Index  ot  its  Logarithm  ;  fince  it  u 
always  fuppofcd,  that  the  Index  of  the  Power 
(which  muft  be  the  Divilor)  precceds  it.  Ex, 
Gr.  If  the  Cube-Root  of  6751269,  whofe  Lo- 
garithm is  6,  8»993854,  be  tequired  3  it  is  an 
K  fc  k  ifidi£>' 
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indifferent  Thing,  whether  3,  the  Index  of  the 
Root  to  be  Extradcd,  be  prefixed  or  not,  fincc 
that  Alters  Nothing :  For  3)36.  8i7938s4(' Qiote* 
I  a.  176461 8y  thcLosvitiua  of  189,  the  Cube- 
Root  fimghe. 

Anttbtr  Method  t»  Hj^if*  Anj  Pemr  if  4 
DHtmatttOHm, 

Maliiply  the  Arithmetick  Complement  of  the 
Logarithm  of  the  Fratflion  given  by  the  Index 
of  the  Power  leqoired,  the  Arithmetick  Comple- 
menc  cf  the  Prodnft  It  the  Lofaridun  of  the 
Power  fought :  For  inftance  the  M>%  Plowcr  of 
.0031  is  found  to  be  .0x75879- 

^eji  LogAiithm  7<  5051500 
Anthnietidc  CompleiiKtt  1.4948500 


498970*0 

14969 1 OOO 

Produd  isj9i*ia>oo 


la  Arithmetkk  Compiemeiit  84407  iSyjoo 

Note,  That  To  many  Cyphers  muft  the  Lo- 
Mmdun  of  .c»7S879»  pnocM  the  ^ladioa  as  the 
udexof  inLoi^irkliin  man  Umm  of  9»  or  99» 
pUeh  k  ihU  Esa  japle  i»  Mr,  and  in  ifcc  ncatt  I 


being  always  the  fame  Number  with,  the-Iodot 

of  the  iVodud.  ' .  ■ 

Again,  Let  the  6.  ij  Power  of  .0052  bei 
fought:  The  Logarithm  of  .0031  Cai  btforc) 
1$  7.  505150*,  and  its  Aritbmeiick  Complement 
2.4948500x6.  ij  s=  IS.  592812s*  iw  Aritli- 
metick  Complement  it  84.407187$,  whidi  aiw 
fwers  to  .00000,  00000,  ooooe,  2SS38,  Which  it 
the  6.  Z3  Power  of  .0032. 

Divide  the  Arithmetical  Complement  of  the  LoZ 

garithm  of  the  Fradion  given,  by  the  InJcx  of 
the  Root  required,  the  Arithmetical  Complement 
of  the  Root  fought  :  For  inftance,  let  the  jSt^ 
Root  of  .0175879  be  required,  its  Logarithm  i« 
8.4407188,  and  its  Arithmetical  Complement  == 
1.55  92812  Divided  by  .625,  the  Qjaocicnc  if 
2.  4948300,  and  in  Amhnetick  Complement  it 
7.  so)isoo  the  LopuaOm  of  ^^i,  which  it 
the  Root  reqiiiml« 

Again,  Let  the  6. 15  Root  of  .oooeo^  oeooo^ 

ocooo,  15538  be  required,  its  Logarithm  is  84. 
4071875,  and  its  Arithmetick  tZ^mnlemcnt  is  15, 
5928125,  Divided  by  6.  25,  the  Qyocient  is  t, 
4948500,  and  its  Arithmetick  Complement  is  7. 
)05isoo,  the  Logarithm  of  ,0031  the  Rootre- 
qvifcd.      •  ■  :  '•   s       '  \-i 
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.  LOGISTICA  Limm,  it^mMAHtmitn- 

wife  caQed  ihc  Lcgnithmck,  Line  j  wbere  the  Or- 
.diiuues  apply'd  in  cqnal  Pans  of  the  Axis  arc  in 
iSnwietrical  Prt^ortion. 

<  f  0C4&TIGK  SmA^mtMmmI 

S^MI,  ■  ^^r-..;>.  — 

LONGITUDE  cf  a  MMf^-  jto^Iy  tbe  DifVancc 
conoccd  ia  the  Equator  biBVMfMMcrkiian,  and 
lAefirft  3  or  indeed  tuifii  ■dttir  and  any  oiher : 
It  may  b«  foand  by  the  Ditferencc  of  Time  be- 
twecn  the  cofnin|  of  any  Point  in  the  Heavens 
firft  to  one  Meridian  and  then  to  dw  CKlier» 
For  cvcrf  is*,  of  the  fiqmtor  anfweriag  to  «n 
Ho«r  in  l^ne,  one  D^ree  of  te  beiag  4  Mi- 
nutes of  Time,  2ni  one  Minute  of  a  Degree 
there  being  4  Seconds  of  Time  ;  and  15  Mi- 
nutes  one  Aiioate  of  Tfaac.  The  OMimnce  of 
Time  being  wrned  into  Degrees  wHI  truly  give 
the  Lmgitmde,  or  Vict  Verfo.  Hence  feverai 
Ways  have  b«eo  thought  of  to  find  the  Lon- 

S' Eode  at  &•  J  the  great  X>i!/Ufr«i«M  of  ttie  Art  of 
kTigarion.  As  by  the  JSe/i//^  of  the  Moon,  her 
Tranjii  over  or  ^ffulfi  to  any  cmincnr  fix  d  Star , 
ti^  £dipies  of  Jufim't  Sttetitej,  &c.  which  are 
all  true  m  Tbamy,  aad  may  be  praAUM  m-lkm* 
with  the  greateft  Exadnels.    For  the  Time  of 
any  one  of  thefe  Pbitntment  being  truly  calculated 
for  the  Meridian  of  L^uhn  (fappofe,  or  an> 
Other And  Tables  may  be  eafijy  made  of  all  of 
thcBW  whidh  the  Navigaior  auy  carry  10  Sea  with' 
him.  If  then  he  could  but  obferve  the  Time  of  the 
£clip(e  or  Traofit  at  Sea  with  accurate  Ezaftnefs, 
cbeDifiuretaoe  of  Tine  of^  Edipfe  happening  to 
him  fooneror  later  than  at  Lendtn,  would  give 
him  (be  euuSt  Longitude  of  the  Place  of  the  Ship 
either  Eaft  or  Weft  from  the  Meridian  of  Lndm. 
i»l  the.  MisfortQoe  is,  fach  an  Obfervation  of  an 
Bdipfc,  and  the  exaft  Time  of  the  Impreflion  or 
£meriion  of  the  deficient  Body  into  or  out  of  the 
Sjiadow,  is  not  to  be  made  withont  Telefcojpes  of 
liKh  a  Length  as  tbe'MaCkm  of  theSMp  wiD  not 
permit  to  be  ulcd  at  Sea.   Tho*,  by  the  by,  if 
Ships  were  Tent  with  good  Inftroments  and  Men 
^bat  kaoW  how  to  ulc  them,  to  do  this  at  all  the 
MUMS  arid  Head.lands  of  the  World,  it  would  be 
•.Thing  of  thf  greateft  Ufe  ;  and  by  fettling  the 
LtOgirude  of  all  thofe  Places,  would  cut  all  long 
Vbyagea  into  many  Ihort  ones,  and  aiibrd  means  of 
ciMWMi^  icdHfyiag  the  dead  Reckoning  at  Sea. 
Bwt  toretnm  :  Other*  being  fuWy  fatiftfied  of  the 
Im|tca<9iCabIeneis  of  the  Method  of  £cUples  for 
findiagtbcLongitodc  at  Sea ;  have  happily  thought 
cf  4MMiichry  »Ck)ck  ot  Watch :  Wfatdi  if  indeed 
it  coiriB  Ik  made  to  go  right  all  the  Time  of  a 
Ipng  Voyage,  would  infallibly  give  the  Longirudt- 
at  any  Time  -when  the  tnie  Hour  of  the  Day  or 
Njgbt.conMte  had  under  any  Meridian  or  in  any' 
rlace  of  the  Earth  :  For  the  Clock  gdlng  true 
for  the  Meridian  it  was  firft  fee  at,  will  (liew 
the  irae  Hour  ezaAty  in  that  Pta<r,  and  then 
tbemeUonr  beuigfbkihdby  theSim  or  Scan  in 
the  Plaoe  where  we  Ship  is,  the  rttlcfHice'  bfe- 
iween  that  and  the  Clock's  Hour,  will  be  the 
Ditfereoce  of  Meridians  in  Time)  or  Longitude 
in  Degiees.  But  no  foch  MoveiliMe  harh  ever 
yet  been  made,  r.nd  I  fear  fcarce  ever  will,  which 
will  keep  going,  and  going  true  in  all  Climates, 
and  cfpecially  in  fome  of  the  Smtherm  ones, 
«Hbcf^the  DewaaiK  (a  gveftt  u  to  mft  the  Pato 
of     aadlbmasd,  if  not  Itop  it*  Mfidon.cii^ 
Mj»  IdonltaMuioathelnconTaiiieaceafifint 


that  njay  be  VW^ated,  and  a' Movement  n^ide 
to  go  true  notwithftandinc  that,  as  perhaii.jdi£ 
W5#ld'miy  1«fe'»'fdme'f  iitfi;  Ihefa  heing'ilbS? 
toJe/Wf'  ingeiiiotJs  ani"  skilful  Ffeads  inct 
Hfndt emplbying  thenilelveV  that  Waj'.  'But  ia 
the  mean  while,  1  jndg<f  the  beft  Way  wwiid  be 
to  dj^iend  on  the  MtrSTrtietft  ^ff  for  54  HbUrs  * 
ftp  if  it  will  go  true  for  fo  Ipn^b^  the  Motion  o* 
the  fix'd  Stars,  it  may  be  rphi^-''d  every  Day  to 
tlitf  Stars  or  Sun's  Hour  j  and  to  will  fliew  the  Dilr 
ferelKc  of  Longitude  theSfifffiftS  gaftied  in  ttttt 
Tiooe.  How  the  Sf amen  $nd* their  Z)f;>/irtin4^ 
Ltngft»de  by  Trigonometrical  Calculation,  ^ou 
will  find  in  P/4/11  4*i  Af<TMfor<  54i7i)»jf. 

LOOP,  in  cbe  bqiH  Works  at  ^e  Forge ;  is  the 
Twmfwabofft  {  of  C.n>.  of  lfon  which  is  melt- 
ed and  brolten  off  from  a  Sow  in  the  Fire  of  the 
Finer;,  and  at  laft  ij  brought  into  a  Blcem.  This 
Work  they  call  Shikgtirig  the  Ltef.  * 

LOOP-HOLES,  are  Holes  icac!c  in  the  Com- 
ings  of  the  Hatches  of  Sl^ips,  and  in  their  Bulk- 
heads, to  fire  Muskets  thr6*ia  a  ciofc  Fight :  and 

I .the  Ume  are  cfaev  in  the  coVcrc^Defbnces.  of  all 
LOPHIA.  a  Term  in  Anatomy,  for  tTit*  upper 
Part  of  the  Cervix,  or  back  Part  of  a  Humane 
Keck.  '  I 

j   LOQUEI  A  Jine  die,  was  formerly  the  Term 
for  an  Inparlancc  or  a  Refpitc  in  Law  j  or  for  a 
Demur  to  an  Indefinite  Time. 
1  IXDT,  or  Lethe,  is  every  rhirteeath  Diftr  of 
LMd  in  che  Herby.Jhire  Mine,  whiqh  is  ?i  Ddij;'' 
paid  to  the  King. 

LOURGULARY,  is  a  Word  in  Statuto  pr» 
StrMtit  Lond.  printed  wl.  Di  IJT j.  Art.  43.  and 
then  fignified,  cafting  any  corrupt  Tiuog  iitto  il^J 
to  fpoil  or  poyfon  the  Water.  "  '        "  ."•*"*^» 
LUCRATIVE  InttreJ},  in  rhc  Civil  Law.  iV 
fuch  as  is  paid  where  there  bach  been  no  Advan-  ' 
tage  made  oy  vl>^  Debtor,  and  no  Delay  nor  De- 
ceit in  him.  This  is  condemned  ftyboch  AeClinl ' 
and  Canon  Law.  -  r  <  t   '*vv  .  T  -iT;  :  r. 

LUhlDRESS.  did  formerly  fifpiiff  a  Stiver 
?enny  ;  or  »  Sitriing  or  EMfterling  in  a  reft  rained 
Senle,  and  was  fo  called,  bccaufe  coined  only  at* 
Ltfft^on  and  nor  at  the  Counrrv  Mints. 

LUNE  or  LunmtM.  In  Phil.  IrtnJ.  N.  l6^.  you 
tiave  a  Way  to  find  the  Dimeofions  of  the  Sblid^ 
which  wilJ  be  formed  by  the  Revolution  of  the 
Lunes  of  Hiffeerttes  of  S:io,  by  Mr.  Abr.  de 
Meivre.  •'' 
LUNGS.  Theic  Orcaa*  of  Re(birv;^.n  are 
feated  in  the  mtddfe  of  dse  Cavity  of  ^  therMXt 
and  divided  into  two Loi«  by  the  Mtdiefltnum,  of 
which,  the  left  is  ordinarily  fubdivided  into  1 
more.  The  Figure  of  both  Lehei  together  rcfem-^ 
blc  the  Foot  of  an  Ox  or  Cow,  being  a  littfc  con- 
cave between  the  x  Lobes,  where  they  embrace  the 
Heart;  and  behind,  where  they  lie  upon  the  Vcr- 
ittbrtt!  But  before,  where  ch^y  touch  the  S#«riiiiiH 
and  Rih.  they  are  Coil*«l7''         *  ;  ' 

The  Colour  of  the  Lungs  in  a  Fcttus  isof  a  pale 
Red  i  bur  after  the  Air  hath  onceeritred  into  them 
they  lofc  their  Red,  and  remain  always  pale  j  yet' 
in  adult  Perfons,  they  are  often  vatK^ed  wUh 
the  one  and  the  other. 

They  are  tied  to  the  Sternum  by  the  MeJia(li. 
ntim  iMote,  gnd  10  the  Vmth^i  by  the  P/«r«  be- 
hind, ^vheitfr  rifes  from  the  Vtrttkm  to  the  Hear^ 
by  the  Ven»  and  iftMrltf  MmmutriM  3  uA  fome. 
<      K  k  ib  :k  iimea 
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tbttct  to  eke  Blmni,  where  it  covers  the  lUbi^ 
*  Plenrify. 

The  Ltl*f  M  the  Lmnt  art  covertd  with  t 
dkmbk  Maabnai  i  flf  inkk  the&irMnM/  u  a 
flmMiaa  tt  tfetMiMt  tad  the  Amtm/,  dm 
imly  cevtrt  uaAedUtely  the  Subftsnce  of  the 
Lungtf  bftt  its  iaaer  LtamiuM  fill  np  ih<  Intciftices 
ivkicb  are  bdow  the  Baochcs  of  the  fauU  L«W> 
with  link  vdkalar  CeUs  :  The  fine  CamUari 
ttood-Yci'da  are  fo  thick  npoo  ihU  Umnnmet 
chat  it  feems  to  be  NocUaf  bm  •  Ifo-indK  of 
Veioi  and  Arteries. 

The  Sabftance  of  thel^wuf  is  compolcd  of  an 
infinite  Namber  of  little  Lodt  of  Tarioos  Figures 
and  Magn  trades  }bfit  theif  Snrfues  are  io  adapted 
ID  one  another,  as  to  km  but  vciy  f^t  Md 
tbofe  finall  IniifilliffTti 

TMe  Ij6ba  vt  difiMTcd  Hkefemiay  Bundles 
•f  Grapes  opon  the  Siaes  of  the  Brmd^i*.  ^ach 
littk  LoU  contains  within  its  own  proper  Mem- 
brane an  infinite  Number  of  little  otfaodar  Vel- 
iels,  which  leave  fmall  Interftices  between  them  ; 
and  which  arc  full  of  fmall  Membrane^  like 
ikok  which  tie  the  Lobes  together. 

The  Eztreiaities  of  the  Braincbes  of  ibe  Wind- 
^pe  (wen  into  the  Cavities  of  Vcfiefei^' which  aie 
probaMy  fbrincd  bv  its  Membranes  ;  but  the  Ca- 
piilarT  Blood-irefleB  ate  only  fpicad  npon  the  Ve- 
idesiikii*Kei^  widiteqwttnd  laifelMlai- 
lacioitt. 

The  Veflels  which  enter  the  Lungs  are  the  TV«- 
or  Aff*^*  jlrterit,  by  which  wc  draw  in  and 
expire  Air :  And  the  Arttri*  Ptitmen*litf  which 
coact  ftvni  the  ^gbt  Vtmnide,  and  the  Veiu  Fml- 
tmonalit,  whofe  Trunk  opens  into  the  left  jtmieU 
of  the  Hean  :  Each  of  tbeic  divides  into  two 
Branches,  for  the  two  great  Lo^  of  the  Lungs, 
vdKie  ihey  are  fnbdhrided  into  as  naay  Branches 
M  there  are  Ittife  Loltet  or  Vefidet  in  the  Lungs, 
^hefe-evef  there  is  a  Branch  of  the  TV«ci«, 
there  is  ilfo  a  Branch  of  the  Vein  and  Artery, 
and  the  TrschtiM  is  always  in  the  middle. 

On  the  Branches  of  rhe  TraclntM  (which  they 
call  the  BrMieM  or  Bnmcbi*)  runs  a  fmall  Artery 
called  by  l(/iy/h,  jtrttris  Bronehislis,  and  a  fmall 
Vein,  whidi  SmmidmUiui  calls  Fiimi  Pntmumiett 
The  Atvery  cooks  fiwD  the  ^nm^  the  Vci0  fion 
the  SuteldvitM. 

The  Blood  in  the  ArttriM  P$it$mnalu  being  of 
lihe  Nature  of  Venal  Bloo^  and  all  Secretion  be- 
ing performed  in  the  Aneries,  the  IVowifliment 
Ibr  the  Longs  amft  be  brought  by  the  ^Mwir 
BrmetiMlit :  And  there  is  the  fane  CoMliviace 
for  the  Nonriflunent  of  the  Liver. 

Upon  the  Mnmti*t  vita  to  their  nunamft  Rn- 
njifications,  run  likewife  the  ine  Xhicnd  of  the 
eight  Pair  of  Nerves. 

Befidesthefe,  the  Lungs  have  alio  Lmfbtuick/  j 
which  difchaife  ihenfelfetiniothe  TlmnmKDiAi 
bat  the^  are  finaBer,  and  niahe  moie  ficqneae  Ia> 
efcnlatrons,  alntoft  than  any  other. 

This  is  the  Fadage  of  the  Veflels  thro*  tbeLnngs ; 
bne  becaoie  the  TttAss  hath  a  panicnlar  Sint. 
^nre,  it  demands  a  particular  Examination. 

The  TrMtlutM  then,  or  Afftr*  ArttriM^  is  a  Ca- 
nal fituared  in  the  firil  part  ef  the  Neck,  before 
the  Otfflmpu  i  iu  appcr  End  is  called  LsnmXt 
fiaai  whence  it  deloenasto  the  4th  Vmrt^n  of  the 
Back,  where  it  dividrs  and  enters  the  Lungs  ;  this 
Caul     made  of  Aqaniar  putUafcs,  at  Imafl 


and  cqnal  Diftanccs  from  eai  aaother :  And  tt 
glow  finalcr  iiU  at  tiKy  apnoach  the  Lnngt  $ 
and  thofe  «f  the  pnmtU  ale  to  dob  to  one  ano- 
ther, that  in  Ezpiratica,  the  (ecotxl  enters  with 
the  irft,  and  the  thitd  with  the  iccond,and  fo  iha 
fiollowiag  ahvaytcaacnhueibepfeceMing. 

Betwixt  the  Ltrjn*  and  the  Lmgf,  theu  Carti- 
bges  make  not  oomplcat  Rings  j  bat  their  hindw 
ParT,whicfa  is  oontiguoas  to  the  Of^fih»p</,  is  menu 
bra«ions»  that  they  mey  die  bettercoaaaefc,  ditaic^ 
and  give  Way  to  the  <l1iMfn»,  as  they  go  down 
the  Oefofbsgus.  But  the  Cartilages  of  the  Arm. 
thi  are  compleatly  Annnlar  j  vet  their  Capiiiary 
Branches  have  no  Cafrihgrt ;  ont  hrfbiidof  then 
fmall  circular  Ligaments  which  are  at  pretty  large 
Diftances  from  one  another.  The  «fe  of  the  Car' 
tilages  is  to  keep  the  Paflage  for  the  Air  always 
openi  bat  in  the  CamUaty  MnmkL  ihqr  woald 
faMv the fabfidbgcT^e  VdMi7^  •  ' 

Theft  Cartilage?  arc  tied  together  by  two  Mcqe^ 
branes,  the  one  ExtrtuU  the  other  Internal.  The 
External  u  cotnpofcd  ef  ciicular  Fibres,  and  co- 
vers the  whole  TrsckM  externally.   The  Internal 
is  of  eitqnifite  Senfe,  and  it  coven  the  Canilages 
internally.    It  is  compofed  of  three  diftiad  Mem- 
braoea :  The  firft  is  woven  of  two  O^ers  of  Fi-  . 
bfcs;  thofeof  dieiirftofwhichareAMf/raid^y 
for  the  fliortning  of  the  Trsek^M,  and  tbcfe  make 
the  Cartilages  approach  co  and  enter  one  another*' 
The  other  Order  is  of  Circular  Fibres,  for  the  coo* ' 
grading  the  Canilages.  When  ihcfe  two  Ordcra' 
of  Fibres  ad*  they  help,  with  the  Enemal  Meaw 
brane,  in  Expiration,  in  Coughing,  and  in  ahcfw' 
ing  the  Tooe  and  Notes  of  our  Voiceu     -  -  ■  ' 
The  fecond  Membrane  is  altogether  GfauMlahNlt^ 
and  the  Excretory  Vefleb  of  thofe  Glands  open  in- 
to the  Cavity  of  the  Tr*eb*»,  in  order  to  moiftea 
its  Cavitv  by  a  Liaoor  which  they  fepanste  |  eat 
to  defend  kfiomne  Actiawny  flt  theAiifr ' ' 

The  Aifd  and  hft  MeailmBe  is  a  NeMvotfe 
of  Veins,  Arteries  and  Nerves  :  The  Veins  are 
Branches  of  the  C«v«  ;  the  Arteries  of  the  Csrtti' 
its  I  and  the  Nerves  of  the  ^ftmmnt. 

From  the  Stru<^re  of  the  Lungs  thus  defcribed,' 
Dr,  PitcMTH  bath  deduced  Mechanically  the  great 
eflrfS,  they  by  means  of  the  Air  produce  upon 
theBlood.  Ax  while  the  fcsHi  is  m  the  Weadv 
die  Vcidet  ef  the  Langs  lying  Batone  npeaano*' 
ther,  comprcfs  all  rhe  Capillary  Blood- veflebwhich 
are  fprvad  upon  them  ;  but  at  foon  as  it  is  ^mw 
and  alive,  the  Air  rallies  into  the  empty  Bruges 
of  tbelVtfdkM,  and  blows  up  the  Veficles  into  their 
Spherical  Figures;  by  which  Means,  the  Preflnre 
or  Compremon  being  ukc:i  t'  from  the  Blood- 
veHiels,  and  they  equally  expanded  with  the  Longi^' 
all  theBlood  hath  a  freePaflage  thfo'theMaiom- 
ry  Arterv.  But  when  the  Air  is  thruft  out  again 
by  the  Ccntradiofvof  the  Cavity  of  the  Thorax, 
It  being  a  Huid  Bodj,  comprefles  the  VeftJesaod 
BIood-veBds  apoaiMB em  inhaeefDaUr.  Bf, 
which  Compreffioaihe  red  CHobaletef  (he  Bhwd, 
which  thro'  their  laitqtiid  Motion  in  rhe  Veins, 
were  grown  too  dry  to  circulars  in  the  fine  Ca» 
pillary  Veflels,  are  broken  and  divided  agau  ia^ 
the  Serum,  and  the  Meed  nede  fit  for  Natfidote- 
aod  Secretion.  .  '  / 

This  Preflnre  of  the  Air  upon  the  Blood-veflehL  ' 
Or.  i^rii  iaitfa,  be  bath  dcaioaftrated  to  be  equal 
CD  teelbb  weight ;  aadia  Coagbu^  or  Crying, 
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But  cho'  chde  aie  the  ntoeAtfy  Confe^tiettB  of 
Ref^iration,  yet  fererat  Experiment  incltae  him 
cotbiak,  ibjufome  Pankks  of  die  Air  mnft  like- 
wiiccBKr  the  BSooi-ftMi,  tad  mix  wkfc  At 
Blood  in  the  Lungs. 

For,  firfi,  be  fiuh  he  is  alTumU  from  repeated 
Experiments,  that  Air  wittcfttpe  the  Poretof  any 
Ntunbcrof  filaddcn,  wbca  tumpielcd  oatf  by 
the  Weight  of  dw  Water,  into  wUci  h  k  natk  ; 
■nd  therefore  the  PrciTure  of  i  oo  lb.  Weight  in 
ordinary  Reipiration,  muft  thruft  fome  Parudcs 
cf  k  into  the  JUood-TciSds. 

a.  The  Hooonrable  Mr.  B»yle,  in  his  New  Pneu- 
muticMl  Exftrimtntt,  fliews  m.  That  Animals  can- 
not live  when  (hut  up  ia  comBOn  Air,  the'  by  « 
Gauge  be  bath  found  it  to  mainin  wooKd  Pref- 
lure ;  and  tho'  the  Receiver  hadi  been  iimntrfed 
in  Water  cooled  with  a  Solution  of  Ssi  Jtwumise. 
.  Tbeiiunc  Experiments  affnre  us.  That  Animals 
«riO  live  longer  when  ihnc  np  in  compre&'d  Air 
than  in  common  Air  ,  and  that  when  they  are  dy- 
ing in  the  common  Air,  they  may  be  reviTcd  by 
.praflitt  in  more  firefb  Air. 

g.  It  nw  be  dcnMnfizaied,  (iiuih  dtt  lanM 
'  Dr.  J^'l)  Tbat  the  Difircnoe  hmmn  the  Gra- 
'  vity  of  the  Air  in  the  City,  and  that  of  the  Coun- 
'  try,  (which  can  be  but  very  fmail,  upon  the  Ac- 
'  connt  of  As  4|b*Ai,  as  the  Btnmner  {hews  it  to 
'  be)  can  never  be  the  Caofe  of  that  Difficulty  of 
£tcatbii^  which  fome  have  in  the  one  and  not  in 
*  dKOlfiCF  I  fiv  they  are  not  near  fo  fenfible  of  the 
'dilfeteniGfavitictof  ibt  Air  in  the  iiuM  Place,  as 
-.  they  are  of  a  nndi  finalkr  DiAnaee  is  two  di 
.  fiind  and  remote  Plaoo^  wkeR  ifa  GoBRUB  of 
Ijlbe  Air  aredifiicrenc 

'.  The  Lnng>  are  cooipofed  of  an  idfauK  Num- 

[berof  link  t#*f/,  of  different  Fignres  and  Mag- 
nitudes, but  yet  fo  joynrd  as  to  leave  but  fmall 
Vooiitics  behind  them.  Each  Lth*  conlifts  of 
oa  Infinity  of  fnuOl  Stlmkdri^ed^fanaoA.  bjr 
the  Coats  of  the  (nan  Bnoehet  of  thelMM  ;  (o 
that  they  may  be  coofiderf  d,  when  blown  up,  as 
fb  many  hnc  Tubcseoding  in  fine  hollow  Spheres. 
On  cho  Sides  of  theie  rtfic  t'*,  the  Blood-veiTels 
arc  fpread  in  a  fine  Net-work :  But  before  the  F«- 
tut  is  brought  to  light,  theie  Vtficulu  lie  flat  on 
one  anodKr,  and  by  tbeir  PrefTure  on  the  Blood. 
, jRgdt  binder  its  Paflage  thro*  theaii  bncufion 

the  Fwtm$  enjoys  the  Benefit  of  the  Ah;  that 
.doth  by  its  fVtigia  and  eUftick,  Force,  rufh  in  thro' 
.die  Pipeso£thc,7V4cib<«4  into  tbefe  VifiaUn  and 
^iows  then  up  ;  whereby  they  ftand  ereft  on  Ae 
TTninks  of  ihofe  like  fVitU-fifet,  and  give  a  free 
jPaflaf*"*  the  Blood  thro'  tbefe  Veflels  fpread  up- 
jMthak  Sides.  And  when  by  the  Weight  of  the 
jhiMM,  and  the  Ada  of  in  Mnfcles,  together  with 
<hole  of  the  AUmmm  wad  VUfbr^gmM^  «Ui  Blo> 
.fttck  Fluid,  the  Air,  isthruft  out  of  thofe  VtfieuU 
thro'  the  Tr^ehms  in  Expiration,  tbefe  VefieuU 
jpteflSof  one  apainft  aoocber,  and  the  daftick  Fluid 
|i&ina  on  their  Sides,  and  confequently  on  the 
Atood-Veilels  thereon  fpread,  feparate  the  Glo- 
i^plet  of  the  Blood  from  one  another,  render  it 
iBMOcavaUkpfCircnJacioo,  inthe  namm  Paf. 
the  dviUary  VdMn 

And  there  fetms  to  be  a  yet  more  confiderable 
Uieofthift  Jf^Mur*!  Fimttion  behind  ;  which  it,  to 
fttm  thtft  BUJHtk.  GUtulei  of  which  the  Blood 
principally  confifti.  It  is  undoubted  Fa(2  and  Ob- 
iervation,  that  the  Blood  coafifts  of  a  Ljm^^ 
^hkfc  is  dit  fmp»  V^Mck*  fewd  m^i  ^ 


— -■ — -      -    ■    -  -  ■ 

of  a  tbkk  Confiftcnce  Cwhich  is  probably 
the  unformed  Fan  of  the  Chyle  and  Aliment)  and 
tbefe  Giobiiits  of  which  we  are  now  fteahnb 
tho*  fomethaea  they  are  of  di4r#eiir  OMoori  as 
fVbit0,  Blut,  PurfU  i  This  any  one  may  difcover 
with  an  ordinary  Microlcope.  Now  'tis  certain 
that  tbefe  Globules  may  be  hitfi,  as  in  ObftruAI^ 
oos  J  and.ail  txlumfitd,  as  in  violent  H,tmr^rhaies, 
and  yet  be  all  recovered  and  recruited  again  j 
wherefore  they  muft  be^rMr<^  fomewhereio  the 
Body,  from  the  Chyle.  And  fioce  'cistc^ymihot 
they  are  taxfilU  Particle^  as  appeutMA  % 
Ocular  Infpedion  and  Truth  ;  alio  that  they  do 
tiStatXiy  change  their  Globular  Figuies  into  thofe 
of  OM$nz  Sjhxrtidtj,  as  they  move  thro'  Kbe- Go* 
piBary  Verfels  j  as  therefore  from  their  C»W,'and 
from  their  being  coagulated  by  Acids,  and  ha.ving 
their  Figures  deftroyed  ;  it  is  highly  prot»ible,that 
they  may  i*  Ihtl*  EMht  kUmn  fimm  tf>t  mfdd 

ei40ick  AtsTM.   Now  no  PUce  in  the  Body  can  af- 
ford this  elaftick  Fluid,  but  the  Longs  ;  and  this 
tnay  be  the  Realbo  why  the  Chyle  enters  into  tUft 
tm  Ftiiumfy,  which  are  juft  returning  into  the 
Heart  immediately  to  be  (ent  into  the  Lungs.  For 
fince  in  our  grofs  Element  of  Air,  there  is  afways 
lodged  a  ib«r£/«;iiVitF'<u''^  which  is  th^pnnd-' 
oal  Agemin  aX  the  fiibde  BKAi  ittiwiMy  afcri^' 
bcd  to  the  other :  tho*  the  grefTcrEFemrar  cdnnor^' 
yet  this  finer  Fluid,  (by  the  vaft  Force  ufed  in  Ex- 
piration) may  be  thruft  in  thro'  the  Sides  of  theft 
Vifiitii4it,  n>  the  Blood-ved'els.  And  lince  theie 
Blood  Olobnles  muft  be  generated  fomewberc^' 
and  that  there  is  no  Place  in  the  Body,  this  fob^ 
elaftick  Fluid  can  be  iqacezed  thro*  with  fafflciem- 
Forceto  get  intothe  Blood  thr^'  the  Sdes  of *tho 
BIood-velTels,  but  in  the  Ltttigt  :  'tis  very  probaWo' 
theit  Globules  are  thcte  formed,  after  this  manner.. 
The  vifcous  Part  of  the  Chyle  being  by  the  fhort- 
eft  and  lafcft  Courfe  poiTible  brought  into  the  re-' 
turning  fart  of  the  Blood,  is  fent  from  che  rigbi 
Ventricle  of  the  Heart  to  the  Lungs,  and  is  Ibfead 
upon  the  Sides  of  the  rtf/inr/<r  thereof  in  iittkfino 
Tubes  :  this  fine  fluid  Elaftick  being  fqneezed,  in 
the  Mt  of  Expiration,  thro'  a  Pore,  con  tinned  thro* 
the  Vificle  of  the  Lungs  and  the  Side  of  the  Blood- " 
veffels,  u  forced  into  the  ^tifinu  Part  of  chc  Chyle 
now  nnniog  by  in  the  SmMvond  hy  its  ptrptmlU 
aim  Ptff^iveovdk  SdetoftUlf  Cavity  it  forms, 
produces  a  little  fmall  Bubble,  of  a  dcrerminate 
Magnitude  and  Thicknefs  of  Shell,  from  whence  u 
bath  its  Colour :  After  this,  by  the  Foroe  of  the 
fucceeding  Fluid,  this  lirtle  Bubble  is  broken  o^ 
from  the  Pore,  and  carried  afang  the  Artery  jandL. 
theCohefion  of  the  Pans  of  the  Shell  of  this  fiubblO" 
beincgreaser  than  the  Force  from  widxmcwherc- 
bf  ne  thin  Aiwi  aAs  upon  ir,  ititpreferved  in 
its  Figure  in  «!1  the  various  Motions  of  the  com- 
pound Fluid  of  the  Blood.   And  if  ir  happen  thap 
tbefe  little  Bubbles  fhould  be  bu^  (as  they  moft.,' 
certainly  are  by  i ooo Caulei)  whenem^ihey  conritf . 
to  the  Lungs  they  are  new  forme^agajn  ;  whet^- ' 
by  the  Circulation  is  render'd  cxMmint  and  uni- 
form. For  fiioaid  tbde  Bubbles  be  ifld«i9roy*j,' 
there  nraft  ofNeMOty  rtfeageitdil  Oilfatidioti'. 
in  all  the  Capillary  Anerien  An  Inftahce  of  j^f 
Formation  of  foch  kilkd  of  Kittle  Bobbles  a  Mimutt  ' 
of  Oyl  and  Vinegar  aflbids,  iik  lookM 
thro'  a  Microfcope,  appears  to  be  noto'ug  bur  ait ; 
Infinity  of  fach  Hkt  httleBubblei.  foraud  by  the  ' 
Jmrnm  of  Mifr  «rf  ySi^iiiiaittdt  ShcH* 
\  ti 
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timt^  f.  114- 
'LUNI-SOLAR  r/#r,  in  Chronology,  is  x  Pe- 
riod made  by  multiplying  (be  Cycle  of  the  Moon 
 "       *  ■       18  s  which 


riod  mw —   rw-^B  —     '  . 

lot  19)  into  that  of  the  Sui^  wliicil  W  -  , 
tt  sn  :  and  in  this  {pacetf  Xiim  Vmw  thoagbi, 
Che  San  and  Moqfi  wmld«tn«  wbt'Ofttera- 
sain  cmftly* 

^lUSHBURG,  1  wat  a  bafe  Sort  of  Coin 
LUSHBOROW,  J  ufed  in  the  Dayi  of  King 
Sim.  III.  which  was  coined  beyond  Sea  to  coun- 
•Ofeit  the  Knglifii  Mooer  ;  wherefore  by  a  Sra- 
tose  b  1$  £i.  3.  c.  1.  it  was  made  Tceafim  for 
oy  one  dcfignnlly  to  bring  tbnn  into  (ke  King- 
dom. 

ljUTHERNS,  a  fort  of  Windows  in  the  Roof 
flf'ftlloiife.  SeeOfmwr'. 

LYE  hik/w  S«,  i*!  the  Mariners  Term  for  a 
Ship,  which  having  her  Iriclm  iaih  d  iaft  lies 
fod-Huli,  thftijbeSfabmkii^  jKrBoM^cr 
Broadfide.  '    .       ,     .\     ^     .  ' 

LYEF-YBLD  or  L^SShm^  :wm  formerly  a 
Cnall  Fine  or  pecuniary  Compofirion,  paid  by  the 
(^sftomary  Tenant  to  his  Lord, for  Leave  to  plow 

•ni  ftw.  .  , 

LYMPHJEDUCTS,  areflendcrpellucidTiib«% 
whofc  Cavities  are  contraded  at  fmall  and  mie- 
qual  Diftances  by  two  oppofite  Semi-lunar  Valves, 
wUdi  pecmic  a,  c)|w  and  oaniparent  Liquor  to 
thitmgh  cliietp  towaidt  the  Heart,  bot  which 
are  (hut  up  like  FIood-Rarcs  on  its  returning.  They 
rife  in  all  Parts  of  the  Body,  bat;  after  what  Man- 
ner riecds  no  great  Difpute  j/or  without  Doubt  all 
the  Liquids  in  the  Body,  excepting  the  Chyle,  are 
fepaiaied  frem  the  Blood  in  the  fine  Capillary 
ycAb  by  4  different  Pipe  firom  the  comtnon  C ha- 
nd ift  which  flv:  reft  of  the  Blood  mns :  But  whe- 
dier  this  Pip^  be  longer  <»'  m  4onger  than  the 
-{likkiiefr  o|c|iaQbas«filyS]fK)d.vcfleU  whether 


it  be  vihbic  or  invilible,  it  is  ftiU  m  Gttnd  lyhilft 
it  fufli:rs  tome  Parts  of  die  Blood  to  pafs  thro'  it 
denying  a  Faflage  to  others.   Now  the  Glands 
that  feparate  the  LjmfhA  are  of  the  ImaHeft  kind, 
being  imwfihU  tt  tbt  fiiuji  Micnfcftt  ;  but  theif 
Excmory-  DnAs,  the  Lymfbstki  VeffeU,  unite 
with  one  another,  and  grow  larger  as  they  ap- 
proach the  Heart  ;  yet  they  do  not  open  iqfp  oqe 
common  Chaoadi  as  the  Veins  do  ;  for  fimiettmea 
we  find  1  or  3  more  LymphaeducSIs running  one  by 
another,  which  only  communicate  by  (liort  inter- 
mediate  Ducfls,  or  which  unite  and  immediatdy 
divide  again.  In  their  Progreft  they  always  roucb 
at  one  or  two  coioglobttteor  wficular  Glintlf,  lnn> 
which  they  difcharge  their  Lympkd.  Soinctiract 
the  whole  Lymphsdud  opens  at  leveral  Places  ip- 
to  the  Glands,  and  fometimcs  it  fends  in  only  two 
or  threie  Branches  whilft  the  main  Trunk  paflVs 
over  and  joyns  the  Lymphxdnas  arifing  from  the 
oppofirc  !>i(ic  of  the  Glands,  exporting  again  the 
Lymfh*  to  their  'Common    ilccc|itacles.  The 
Glands  of  the  AbtUmen  whkh  receive'  tfie  Lym- 
phardudls  from  all  the  Parts  which  ir  contains,  as 
likcwifc  from  the  lower  Extremities,  arc  the  G/««. 
dula  ImgHtn*let,   Sacrjt,  Lumtaret,  Mefinttrie^e, 
and  HtfMtUit  }  all  which  fend  ont  new  Lymphx. 
dnAi  which  pour  their  L;in^i&«  into  the  lUattm- 
eulum  Chjli,  as  thofe  of  the  Cheft,  Head  and  Arms 
do  into  the  DuQut  TbtrseiaUp  Jogalar  and  Sab. 
clsTtto  Veins.  The  Defign  of  the  ty«tph«diitf^ 
emtying  thcmfclves  into  the  conglobate  Glands 
fccms  to  be,  that  the  How  Lymfh*  may  receive  a 
new  Velocity  from  the  EUftick  Compreffion 
the  Fibrons  Cells  of  thofe  Glands,  whofe  Fabridc 
refembles  that  of  the  Spleen ;  and  therefore  they 
are  improperly  called  Glands,  becaufe  they  fep^' 
rate  no  L  tqnor  £ron  the  Blood.  M  tifUft  jti/ti 


MAG 


\>f^CE-G^tBF,  alias  hUeegreffe,  smKmru  . 

are  fuch  as  willhigly  and  kwrnoghr  -hm W 
ftO'ftollen  FI«&.  . 

^lilAGAZlI^or  Arfinul,  is  the  Fkce  k  Por- 
tteed  Towns,  C^c.  where  all  (brrs  of  Stores  are 
kept,  and  where  Carpenters,  Wheel- Wrights, 
Slliitbs,  C^c.  are  employed  in  making  ajl  thugs 
n^^dftil  to  furiiilh  out  a  Train  of  Artillery. 

'MAGBOTE,  was  formerly  a  Recompencc 
made  in  Money,  or  otherwife,  for  flaying  or  mur- 
dering one's  Kinl^Mii  z  £»  famerimes  the  Cor|)o> 
faf'Panifliaieaa'inlbcit  Cafes  dne  were^trinrflia. 
ted  into  Pecuniary  Fines  ;  when  the  Friends  or 
Relations  of  the  Party  Oain,  were  io  content.  Leg. 
Canuti  Hsgl*  T.  1.  c.  z. 

MAGNlXISM.    See  Mr.  Dfr Ws  Experi 
m^hts  and,  l|[eafonings  on  this  Subject  in  Phil. 

N.  904.  where  he  acquaints  us,  Thar  he 
mwl  (as  GrimMdi  and  Df  k.Hin  hadiio'  Fart 
mm  before)  tt^  a  Piece  4^  my  well  tomdiM  L 
ron  Wire  would,  upon  being  bent  round  into  a 
RingtOrcoil'd  round  upon  a  Stick,  ^c.  moft  times 
quite  lofeits  Vertycity,  and  always  have  it  mnch 


M 


Sr.  •  .  ••.»% 
•» 

length  of  the  Wire  were  not  entirely  bent,  fo  tMVf 
the  Ends  of  it,  tho*  but  for  the  lebgtbof  onetendb 
of  nor  locfay  wrere  left  ftrait  ;  then  the  Veni^jfe 
weald  Viot  be  deftn>yed  in  thofe  Parts  or  Ends  'z 
tho*  it  would  every  where  elfc.   He  found-  a^^ 
on  repeated  tryals,  that-tbo^  coy  line  or  bending  Stt 
Wire  as  abovefaid,  wcrnM  alWays  iS  die  Day-rim£ 
diminifli  and  moft  timrt  dcftroy  rhe  Verricity  of-* 
touch "d  Wire  ;  yet  ir  would  not  do  it  in  the  Eve- 
nings :  And  he  (atth,  he  knoWs  very  well,  that  th6 
;  Oibof  the  Adivityt^Magneu  is  larger  or  lefs  at 
;diftierttlmisi ;  which  is  •  confirmed  oy  what  is 
'■  found  in  ViA  to  be  true  of  dur  noble  large  i,««dU 
'ftene  which  is  kept  in  theRepofitory  atj^w/Sbw^ 
Cetlege  ;  for  that  will  keep  ft         of  btbei-  Rec^ 
of  Iron  fiifpendcd  to  another,  (bmetimes.'at  the 
Diflance  of  8  or  10  Foot  from  it;  but  at  othef 
j  Times,  not  beyond  the  Diftance  of  four  Voor.  ' 
•    Heftnod  alfo,  that  twiftittg  the  W  ire  would 
jcoiifideiabiy  diininilh,  and  fomctimes  deftroy  the 
;Verticic>' ;  which  in  fome  TrVals made,  on  twifted 
I  Wire,  was  fo  confufed  and  difirimiilf^$»3tl»fanA 
|by  dxayinng  one  of  the  Pdet'of  ji'lMy^jMr  doM 
na|C(tei9dat«f  tteWIN^itfftMMt  fticcsit  weall 
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attra^,  in  others  resell,  and  fo  attrati  and  repell 
idl  Aloqg  the  Wife  taad  he  fkncy'dia  fome  pJacei, 
tbatone  fide  of  cheXVtie  woold  be  atnaAed  and 

the  e  ther  repelled  by  oncand  the  fame  Pole, 

After  this  be  trjr'd  vihtx /flitting  or  delving  the 
Wire  would  do;  and  in  parcicniar,  whether  fplit 
Wires  would  hive  r he  f-mt-  Properties  as  Load, 
fionet  cue  alutidcr,  and  lie  found  the  Phanementt 
of  this  Experiment  very  odd  ;  for  fometimes  the 
^des  of  the  Wirefo  fpiic  would  be  quite  chang'd 
£>diat  die  Sonth  Pole  would  become  the  Nonh, 
in  all  Refpci!ls :  Sometimes  one  half  of  the  Wire- 
would  retain  its  Masoetirm  which  ic  had  before 
its  fplitting,  and  the  other  half  woold  have  it 
quicechdnged,  ^>c. 

He  obfervcdailb  one  ihiiigtt)  be  very  furprizing 
in  thefe  fplir  "Wires  ;  which  was,  That  Uying 
me,  er  tbt  ether  Side  tf  tbt  Ha(f  upfermfif  would 
cattle  a  great  Aheration  in  its  Tendency  or  Aver* 
lion  to  the  Poles  of  the  Magnet :  But  if  you  lay 
the  contrary  fide  of  that  half  uppcrmoft,  the  fame 
End  fhall  be  attracted  by  one  and  repelled  by  the 
other  Pole,  la  other  Pieces  where  the  Ends  are 
regularly  attra<fled  or  repelled, only  in  an  inverted 
Order  (as  if  new  touched)  if  ic  lay  with  the  round 
fide  uppcrmoft  at  that  time,  and  be  then  turned 
vpMe  down,  v/^.  the  flat  cleft  fide  uppermoft;  it 
is  ten  to  one,  he  faith,  that  one  of  the  Ends  is  ei- 
ther attrattted  by  both  the  Poles,  or  repelled  by 
both  i  or  elfe  attradied  and  repelled  by  one,  and 
in  Heittation  by  the  other. 

He  touched  a  Wire  from  End  to  End  with  only 
one  Pole  of  che  Magnet  j  which  gave  it  fo  vi^-n- 
tous  a  Venue,  that  he  is  almoft  of  Opinioo,  'tis  the 
b^  V^SHft^utUngi  the  Confeqaeuce  was,  that 
the  End  where  he  began  always  turned  contrarv  ro 
the  Pole  that  touched  it :  He  ihen  touched  the  fa«c 
Wire  fand  others  likewife)  with  the  other  Pole  of 
the  lame  Magnet,  from  the  fame  End,  and  then 
that  End  turned  the  contrary  Way.  For  Inftance, 
mark  one  end  of  rhe  Wire  for  the  North  End,  and 
touch  that  Wire  by  drawing  the  North  Pole  oi 
the  Magnet  divers  times  along  the  Wire  from  the 
North  to  the  South  End  :  This  Wire  fo  'riirh :  ' 
lliall  have  a  vigorous  Vcrticit)  j  but  the  North  End 
fliall  ftand  South.  But  if  you  touch  that  or  ano- 
ther Wire,  Cfor  it  is  all  one,  the  latter  Touch  de- 
firoying  the  former)  by  drawing  the  North  Pole 
of  the  Magnet  from  the  South  to  the  North  End 
of  the  Wire,  then  this  North  End  will  turn 
North  :  And  fo  it  will  be  if  you  touch  with  the 
Southern  Pole  from  the  North  ro  the  South. 

He  found  alfo,  that  if  he  rouc'd  an  Iron  Wire 
cxadly  in  the  Middle  with  but  one  Pole  of  the 
L«ad&ttitf  without  drawing  it  backwards  or  for- 
wards, in  rbac  Place  would  be  the  Pole  of  the 
Wire;  and  the  two  Ends  would  be  the  contrary 
Pole  of  the  Wire,  and  were  accordingly  rcpciied 
or  attra^cd  by  the  Poles  of  rhe  Magnet ;  and  the 
middle,  and  about  an  Inch  mere  on  each  fide,  was 
attra(fled  only  by  the  Poic  that  cuulI.lu  it. 

MAILE.  was  aoeiendy  a  Kind  of  Motwy,  as 
ibme  think ;  for  M«fl!rf  were  Halfpence  in  Uemy 

the  Fifth's  Tir.-,e  ;  being  the  half  of  the  Silver  5rpr. 
ting  or  Penny  :  But  more  largely  it  feems  to  have 
been  any  Proportion  of  Grain,  or  any  other  i^nir. 
Thi';  latter  in  the  North  it  caUcd  iU<ci^-iM«/.  See 
hiack^nuii  in  V  i.  I. 

M^IN  BODY,  of  Troops  in  an  Army,  is  that 
which  matches  between  the  4i<wmm  and  the  t(i«r 


Giurd  i  and  ina  Cantp^  thair.Whictt  hes  becwech 
the  two  Wings.  -  •  ' 

MALBTE'NT.or  M#too/r<fj  in  the  StaWte  cal- 
led ihz  Cotifiym/it'tcn  tf  tbc  Liberties^  %%  Ed-  t'cri. 
is  interpreted  to  be  a  Toll  of  40  j.  for  every  SadC 
of  Wooll  J  and  in  the  Statute  de  TaiUgii  ytrnt-^iH^ 
cedendo  in  the  th  Year  of  the  fame  King  piftp.  i . 
'eis  appointed,  that  Nothing  for  hereafter  lhali  be 
taken  of  Sacks  of  Wooll,  under  the  Pretence  of 
MMittcnt.  Jt  fecms  10  ccdtie.  from  malsm  'ftlo* 
nium. 

MAL-VniSTN,  was  formerly  the  Nnnie  of  a 
warlike  kngine  ulcd  in  battcrmg  of  "Walls  to  caft 
Stones,  (Se.  It  was  fo  called,  becaule  ir^wfi  an 
ill  or  dangn  ous  Neighbour. 

MAN-BOTli,  was  formerly  a  Recompencc  fot 
Homicide,  or  a  pecuniary  Comgenfation  fot  kil- 
ling a  Man.  -  • 

MANCA,  was  formerly  a  fquare  Piece ofO^Id, 
commcnI\  valued  at  ^&  Pence  ;  and  Mnncuf/i  was 
as  much  as  a  Mari^  of  Sliver.  Sec  Canute'i  l,a.*ra. 
Twas  called  A|i:ne«(/k,  quafi  Mimir  eii^. ' 

MANCUSA.   SccManca.  '  f 

MANCIPLE,  a  Caterer  ;  there  was  ancicait> 
ly  an  Olficer  in  the  Tfwj;»/ff  called  by  rbisNam^, 
now  the  Steward.  Aad  the  Name  and  Office  h 
retained  ftill  in  out-  Colleges,  in  both  our  Untvetu 
fities. 

MANNER  ;  bcHdes  what 6ath  been  faid  about 
Manner,  Jmuft  take  notice  that  they  fay  in  Archi- 
teflure.  That  an  Order  Heroically  and  Giganti- 
cally dcfigncd  j  where  the  Divifion  of  the  principal 
^Members  is  put  into  a  few  Parrs  j  but  thofe  ha- 
ving all  a  bold  and  ample  ^glievo,  is  after  the 
Gr^m4  Mfwwr.  As  for  Bzampl^,  in  a  ^rmchv^ 
if  the  Cdr.  nr  Cimatium  of  the  Corcnti ;  ihc  Coping, 
I  he  Mi/utiiionj  or/)pifW/ir»  make  a  noble  Appearance 
by  the  Graccfulnefs  of  their  Projedlures  j  and  that 
we  fcfroooe  of  that  ordinary  Confufion  which  re- 
fults  from  thofe  little  Cavitie-:,  /quarter  /{tuttdi  of 
the  /IJlregal,  and  fuch  little  Ornaments  as  produce 
no  et^ed  10  great  and  maify  Works,  and  which  do 
impertinently  juftle  oat  the  gracefbl  and  principal 
Nfen-bers  ;  then  will  the  Manner  of  this  Corniche 
appear  folemn  And  great,  and  approve  ir  fclf  to  be 
performed  after  L»  Grand  Mgnifre.  In  Mr.  £f 
lyn's  Parallel  of  Ancient  and  Aiodera  jtrMteRure, 
Chap.  5.  f.  2^.  you  bai«  a  fine  Draught  of  this 
Grand  Mariner,  in  an  ancient  Dorick  Pillar  which 
was  found  ac  AlLam,  joining  to  the  Church  of  St. 
Wlitry  near  Hgme. 

MANSE,  is  a  Parfonagc  or  Vicarage-HOufe  for 
the  Incumbent  to  live  in,  and  was  originally,  and 
is  now,  an  effcntial  Part  of  the  Endowment  of  a 
Parifh-Charch,  together  with  die  (Hebe  and' 
Tithes.  -  - 

MANUAI-IA  Beneflci/1,  were  formerly  fuch 
daily  DiAnbutionsor  Portionsof  Meat  and  Drink, 
as  were  allotted  to  the  Petty  Canons  and  other 
Ml  trbcr^  of  Cathedral  Churcbei  for  tbeirordiaa- 

ry  Sub-hltciice.  "  '  » 

MANUMISSION,  is  the  Term  for  making  a 
Shive  or  a  fiondman  f^  :  You  have  the  Form  of 
this  as  itwasufed  in  the  Cam^tuhut'i  Time,  in 

L/imleft's  Afy^tttrufx'ict,  Fo!.  126.  The  Terms  tf  the 
Law  make  two  Kinds  of  MtnumiJJien  ;  one  ex- 
prejfed,  and  the  other  implied.  That  exfrreJJ'ed  was 
by  Deed,  or  Puhlkk^  Declaratiort  :  'I  ha:  irttpljei 
was  when  the  Lord  made  an  Obligation  fur  Pay- 
ment of  Money  to  his  Villain  at  a  certain  Day  j 
orfaedhim  when  he  might  eater  without  Suicj 
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er  when  he  granted  faim  an  Annuity  or  Leafed 
JUmi  w  him  for  Years,  or  for  Life,  &e. 

MANU-OFERA,  are  ftoUen  Goods  nken  "P-" 
on  a  Thief  apprehended  in  the  Fad.     ^  .  - 

MANU-PASTUS,  mthe  Law  Dialed  is  often 
ufed  for  a  Doincftick  Scrvanr,  one  fed  M  tt  were 
by  the  Hand  of  hii  Matter.  ,  , 

M ANU-PES,  is  nfed  in  tfce  Chawer  of  H/ehard , 
the  Third  f  );  ^  Foci  of  full  and  legal  length. 
•  JiiiANU.PRiSOR,one  who  was  BaU-plcdge  or 
Secmity  far  another  VetCtm. 

MANUS,  wa*^  anciently  ufed  both  for  an 
Oath  and  him  that  took  it.  If  a  Man  fworea- 
Jone  ui  the  Court,  he  wasfaid  to  do  it  frefria 
nitnu  i  bui  if  he  brought  l  or  more  Wiineflcs  to 
fwear  for  him,  he  was  (aid  Wrft*  nuam  Jurdn. 
\  RCHET  \Mulierij,  the  AttC  wich  Wer- 
MAKCH£TA  /  chetum. 
MARCHER  «€  oow  the  Bounds  between 
Mn^itn  J  and  fValei,  or  En?'.«'rd  md  ScotUnd ;  and 
the  Marches  oiSeclUnJ  Avr  divided  into  ff  ?/? and 
Middle  hUrcbes.  The  Word  Marches  v.  ill  alio 
in  St4t.  24.  J/.  8.  II.  for  the  Borders  of  the  King  s 
Dominions  in  general,  as  being  derived  fi«m  the 
G«rm.\M<«r(^,  which  fignifics  a  Bound  or  Limit  j 
iuad  tfaofe  Noblemen  who  lived  near  thcfe  Marches 
•i«  ficqaently  in  our  Statutes  called  Mnr chert. 

MARlTAGIUM  haherf,  firnificd  formerly  to 
|iave  the  free  Difpotil  of  an  Hcircfs  in  Marriage, 
ivl^hwtt  A  Favour  granted  by  the  King,  who 
was  the  Guardian  of  all  Warda  or  Heirs,  in  Mi- 
r  Bority,  t»  fome  fpeciti  FaTonrite  or  Friend. 

MARlTAGIUM  Lilcrum,  Trank  Marriage  i 
«VM  wbena  Baron,  Kaigh:,  or  Free-holder  grant- 
ed fiibfcmftirt  of  his  Eftate  with  a  Daughter  to  her 
iiusband,  and  the  Heirs  of  his  Body,  to  hold 
wirhoui  any  Homage  or  Service  to  the  Donor. 

MARK,  the  Saxons  called  it  Maucus,  Muncufn, 
and  Mtarc  ;  mid  amons  chem  ic  contained  30 
t>ence,  which  of  their  wbney  was  fix  Shiilings. 
*Tis  nor  certain  when  the  Mark,  came  to  be  valued 
a$  at  13  i.  4  i/.  But  M.  Ptrit,  in  the  Life  of  Gua- 
wimu  Abbot  of  St.  Alhmtt  tells  us,  that  a  Mark 
D.  1 194.3  was  of  this  prccife  Value.  Since  the 
Conqueft  there  was  never  any  Coin  of  this  Name 
ftruck,  as  appears;  but  probably  there  nvpht  be 
fucb  before  in  the  Saxons  Time,  and  with  feme 
Mark,or  Stamp  upon  it,  as  may  be  coacluded  from 
the  Word  Mi»ri(;,  5foir  in  his  Annals,  p.  .md 
491,  (aith,  a  Mark  of  Gold  was  eight  Ounces, 
nvchre  Mark  of  Gold  Troy  was  zco  /.  of  Engtijh 
Money  ;  nfrer  whidt  Riic  cach  Mark  weighed 
16  /.  1 3  ^.  4 

Skfne  deVerL  Jtgnif.  fa';di,  Mark  fignJhcs  an 
Owice  V^eight*  wheteof  the  Drachqi  is  the  eighth 
Part,  as  the  Onnce  is  the  eighth  of  the  Mark. 

MARQUIS  or  1  isnowa  Tit!c  of  Honour  nest 

MARQ.UESS  '  before  an  Earl,  and  next  af- 
ter a  Duke.  The  Name  feems  to  be  derived  from 
the  Germ.  March,  a  Bound  or  Limit ;  and  there- 
fore was  as  much  as  Cufies  Limitis,  or  Cemes  (ihi 
Pr^efeSus  Limittj.  Among  the  old  Britains  it  was 
the  Cuttom,  and  after  them  of  the  Saxmt,  to  give 
ibcTicteof  J^Sg^toaOthcLoidsdiat  hid  thecu* 
ftody  and  charges  of  their  Marches  or  Bounds ;  as 
$elden  fliews  in  his  Mare  CUt^fim,  Lib.  1.  c.  i  9.Buc 
in  Hf  chard  x.  his  Time,  the  Title  of  lHar^ueJJes 
infVead  of  Lords  Marches  came  to  be  given  to  fvch 
AS  were  Governoors  of  the  Marthes. 

MARS.  Mr.  Flampead  :inA  C<f//;fl/ have  bv  ac- 
wnte  OMemtfon  found  the  Horuontal  Parallax 


of  this  P.3'  '  )  Ir  a'wujc  ij  Seconds,  and  cer« 
uinly  not  f,rcater  j  a  large  Account  of  (be  Method 
of  obferv  ing  and  finding  which,  youwiJLind  .niir 
der  the  Word  Ss^u  in  this  VoL 

MARTYROLOGY,  was  anciently  a  RegUler 
kept  in  the  Religious  Hviufcs.whcrtin  they  fctdowd 
the  Oonationsof  their  Bcnctadlors,  and  the  Day  of 
their  Deaths,  that  lb  oh  each  Anniverfacy  thef 
might  commemorate  and  pray  for  rhcm  :  And 
therefore  fcvcral  Bcocfatftors  ni.ide  this  a  Condi- 
lion  in  their  Charters;  J(fn««'s  Petcch  Anrif. 

MASSES,  in  Painting,  are  the  large  Parts  of  a 
PiAnre  containing  the  great  Lights  and  Shadoivfc 
MASTER  of  the  M'lnt    In  the  fccond  Year  of 

H.  6.  that  was  the  Title  of  him  that  now  is  called 
the  Tl'arden  oftlteMint,  v^^bofe  OlSce  It  is  tD  tC^ 
ccivc  the  Sliver  and  I'ii'!ioii  tha:  conges  to  the 
Mint  to  be  coined,  and  :j  take  Care  thereof. 

MASTER  of  the  Court  cf  JFards  and  Liveries} 
was  the  chief  Officer  and  judge 4)f  that  Coott  of 
Wards,  kept  the  Seat  of  ir,  and  was  named  and 
.ifTigoed  by  the  Kin['.  Rir  this  Ccirc  ind  all  ltd 
Officers,  Members,  Power,  and  Appurtcnaooesi; 
is  taken  away  by  a  Starate  made  die  i»tb  of  C<r. 

I.  c.  24. 

MASTER  of  the  Horfc,  hath  the  Rule  and 
Charge  of  the  King's  Stable  :  This  Officer  is  very 
honourable,  and  ufoaUv  a  NotilemAa,  is  men* 
tioncd  in  39  EIi'K-  7-  and  1  B.  6.5. 

MASTER  cf  rite  Pojls,  was  an  Officer  of  the 
King's  Court  that  had  the  appointing,  placing  and 
difplacing  of  all  fuch  as  firovidcd  Poft.Horfes  tof 
carry  rh-  K-:-.r'-,  MefTagcs  and  other  Bufincfs.  Ho 
alfo  was  to  I'ay  them  their  Wages,  (Sc.  This  Of- 
ficer is  mentioned  in  2  Ed.  6.  3.  but  now  by  ^ 
Statute  made  ix  Cstr,  a. 3^  he  is  appointed  bf 
the  King's  Letters  Patent,  wtA  Rates  aiid  Rtiwif 
prcfcrihcd  in  the  faid  Ai5l. 

MASTER  of  the  Armory,  is  an  Officer  men- 
tioned 39  Elis^.  c.  7.  and  hath  the  Care  of  tho 
King's  Armour  in  any  ftanding  Armories  ;  with- 
Power  of  putting  in  and  out  a!i  inferior  Offi-^ 
cers. 

MASTER  of  the  yeved  Houfe,  is  mentioned  ii» 
39  e/if.  c.  7.  and  is  an  Officer  of  the  King's 

Hcufcholdof  great  Credit;  being  allowed  Bou^e 
of  Court,  rh^r  i?,  Diet  for  himfclf  and  the  Clerks 
of  the  Office,  and  harh  a  Lodging  in  the  Courr. 
He  hath  Ch.irpc  of  a!I  the  Gold  and  Si!ver  Plate- 
ufed  at  the  King's  Tabic,  or  belonging  to  any  Of- 
ficer of  Account  attending  the  Court ;  and  of  all 
Plate  remaining  in  theTnwr  of  London,  as  aifoof 
Chains  and  hwfe  Jewels  nor  fixed  to  any  Gar* 
men:. 

MASTER  of  the  Houfebold.  This  Officer  is 
called  Grand  Mafter,  &c.  and  Lord  Steward  of  the' 
King's Hoyfehold  m  3a  H.  8.  39.  And  in  the  firft  of 
Q,  \L  and  ever  lincc  he  is  called  Lord  Steward, 
&c.  and  under  him  there  is  a  principal  Of- 
ficer called  by  this  Name  of  the  Mafter  of  tht 
Houfeholi, 

MASTER  cf  tie  Ori'/rtflcf,  mentioned  in  39  £- 
7.  and  is  a  great  Officer,  to  whofe  Care  all  the 
King's  Ordnance  and  Artillery  is  committed. 

MASTER  of  the  Fuculties,  is  .Tn  Officer  under 
the  Archbifliopof  C<jn/fr/'W'7,  \vho  ^j3.nt%  Licenfet 
and  Diffenfationsi  he  is  mentioned  ui  the  Statute 
0f  layinglmpofiiions at Liw  of  ii,  13.  Car.  1. 
'  MASTER  eftbe  Wirdrebe,  is  a  great  Officer  at  • 
Court  jhaving  his  Habitation  or  Dwclling-Houfe 
bdooging  to  ^at  Office,  called  the  fVardrthe  near  ' 
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fuddU'Wbarf  in  London.  He  hltb  the  charge  and 
mfto^  of  all  former  -  Ki«gt«iid  Qiwens  Robes 
MoatiiiiB|  in  theHwwrrfAwAw,  and  of  «1I  Ami 
ilrtd  Tapeftry  Hangings,  Bidding,  fie.  and  lb* 
4!lMatea»d  Delivenr  out  of  all  Scaikc  lJmtxt% 
belontijig  to  the  lUnf  or  QtMOk  -Ho  is  men* 

tioiieil  7> 

MAtERU  SiiMUi,  in  the  CbneSfiiTUlofo. 
thy  is  what  is  produced  by  the  grinding  or  rub- 
oiog  one  againft  aootbcr  of  the  Panicles  of  the 
'firand  SiMieots  ;  and  lb  thcle  com^fe  what  he 
calls  his  firft  Element.  See  Cm$^mm'iig/^i  4 
Wnli  in  this  ad  Vol. 

MATHEMATICKS.    fiofides  the  mention  of 

-  SmJi  AttdMMS  as  have  written  on  the  laveffat  Parts 
of  this  noble  Science,  and  of  which  yon  have  an 
Aticoont under  each  panicular  Head  ■  thefe  that 
IbUow  have  wrinea  oo  Mathematicks  more  gene- 

'lafly. 

Prmcijit  LMurem  Sfeeimind  Matbnutica,  &c 
Andre*  Tuc^uet  Ofna  AUtbematiu,kixtw.  1669. 
Tit  fVtrkf  of  Mtnfitur  Ffmmt. 
Dt,fMii'iMatkumiiMt  fFmkf,  in  S  VoL  FoL' 

Z)«  chlus  Cwrfu$  lUtimmkn,  9  V«L  ToL 

1674. 

,  Cti^f€uMwttf\pf     ^iMt  Misri^a  iMtd, 

Bkmtnts  dt  Mttberndti^uet,  »u  frineifti  Gtm- 
rtuxdt  teutti  In  Seitneet  fai  tnt  Its  Gnmd$uts 

hfftnitii  Hjfnkttt  aWfljfwWii— Ba- 

tavii.  V»« 

'  'F>  flN^f'  '  St.  fineenttt  efut  Gnmehr.  f^wUtM- 
hintCiretiti  &  SeS.  Coni.  Antw.  1647.  rol. 

Ltfpeum'sCurfus  MMtb*m4ticiu.Lood.  1690^01. 

Simon  Strain  Ltt  Onrtvwr  JMMlMMf^fiWr.  Ley- 
den,  1694.  FoL 

CMt^sOpinMtihmirtem.  Fol. 

Mr.  Hares  Fluxions,  London.  1704.  Fol. 

fqfier's  Mi/ctUaniej.   Lend.  1659.  Fol. 

fifftii  Alextndrinui'i  Math.  CotltS.  fmr  CMi- 
mandinufn,  Bononiae,  16)0.  Fot. 

Sir  Jonas  Moort's  SyJItatof  idtthematickt,  %  Vol. 
London,  166 1.  4to. 

C^Mtkrii  Trigtmmtri*. 
cMirKnnnivj^nHTaiv  wra- 
nmtetrievm, 

BxtniUttinui  Gtmetriea. 

GtmmtrU  hHU^UtCmt- 
tinuorum. 

Bgrrow's  LeSiones  Oeemetrie^t  et  Of  tie*.  Load. 
1^69.  4to. 

AmhAw't  MMtb^s  Bmulua*,  1 1  Vol.-8vo. 

^-^fumdHi.  T%  VoL  8va 

Vettres  Mathematici.  Paris,  1693.  Fol. 
Aftff/;.  Colectitnt  in         from  Galileo.  Lend. 
166 f.  FoL 

HMi^'s  Mier$grtfbiatl  LeRittu  efOfmt  Ptfthamt. 
SettiiCurfiu  Matbemat.  Herbipoli.  i66is 
Berigone's  CurfutMathematicus.  Paris, 'i  644. 8va 
Mr.  Btntdtltt  Cnrrde  Mdtbemdtijiu.  four  Mr. 

h'DmMin.  Sub,  r^.  410. 
OynamV  Cwrt  4i  M*mm0Hfm,  in  Sva 

MATRICULA,  anciently  was  the  Wtvu  for  a 
RepHtcT.  Thus  in  the  Church  thcra|r^s  the  M«. 
fn'cwt*  Cteriemm,  which  was  a  I  Catalogue! 
•f  the  officiating  Clc»^j  ,  jua  Af/irr»Vtt/i«  PMtife-, 
«  Cat^lflf^r  at  (he  Poor  to  be  received :  aadi 


163J 


to  this  Day  being  Regiftred  as  a  Member  in^ibe 
UniveriitT  of  Qxon  is  called  MmSeKkiimi.  ,.\''t 

.MATROSSES^  ace  Soldim.m  the  .Mttdflf 
Artillery,  next  below  the  On nners  :  Their  Duty 
is  to  aiiift  the  Gunners  in  Traver&ng,  Spuoghig, 
Firings  and  Loading  of  Guns,  (ic  They  carry 
Firfr>locM^  end         along  .11^  tbASnMJT^. 

gutk,       ■         v>V.«-.  •        it  !  ■:(:    •  '  ^  ni  ^v.: 

MAITND,  WBsanciently  a.Meafure  faf ,  Capa- 
city with  us,  being  a  itind  of.  groMvAaiitet 
Hamper  concainiog:S.adait  OOdk  ifiMtt*  iftttstiie 
Book  of  Rates,  A/.  3.  .  ^   j  r . 

MAXY,  is  the  Tiu^munvn.  Term  fer.ai^W, 
as  thry  call  it,  of  theMi<rc«l«4/M  jcind«irom.  wbcoie 
iAugr  lix]nitorhera;Oonii|«ienj  liWhea  tkeiiasi 
orVeibdr^Oilr  HagMiMateHhnktcttror  any^thiag 
elfe  that  is  not  Tin,  they  c4ll  ita  PfW. 

MEASURES^  Ci9Mci47.a  I'Shele  iwiikaO 
both  liquid  and  difi  •arffwIMniMeiki  fnjiimrBieiy 
Weight.  See  9  H.  3.  -i  I  H.  3.  li  H.  7  ^c.  whert- 
in-it  is  enad:ed,'thac  oighc  Poand  Irey  Weight^ 
Wheat,  gacheredifhom-tbe  middle  of  tbeEar^wnd 
well  dxied,  nwwiMinlw.owi  fidllim  oltPJfit  Mm. 
>Srr«,  and  ihaMeeHMd-fe  bntsme  Mea^iira  fer 
Wine,  Ale,  and  Com  throng  bout  the. Kmgdoifa. 
Sec  14  3.  and  1 5  J(fa&.  >.  £(uc  CoAon  WjMe 
bath  prevailed  agabitihH,  havh^  ANcMhdlAa^ 
/htt/  as  wellas  i^Vij'A/x;  no  other  but  7>#^  tVeij^t 
being  appointed  i>y  oor  Laws  00  be  u£ed.  (Sc«0^ 
and  17  of  Ed.ii.y  we  iHlviag  noiiw  three  AWttiit 
Meafwet^  -mku  eae<fiirjWinev'Ciie  fer  AU  mA 
Beer,.«nd  MelerCML  Sm  ISm  TaUe  of  dwfti 
under  Meafures,  Vol.  L  ' 

Only  let  me  add  further  fiora  Mr.^«^  tV»i% 
Aritfametick.  f.  34*  That  th6"che  ooa^Mtf'<^ne 
Gallon  fealed  u  Gvtld-Hall  in  L«*W», 'by  w  hich 
all  Wines,  Brandies,  Spirits,  Stroog-wateti,  Mfcad, 
Perry,  Sider,  Vinegar,  Oyl,  Hooey,  fge.  are  mea^ 
fuf«d  and  told,  k  funKded  w  oemeia  %i  1  Cabick 
Inchest  and  irora thence,  theTM«»  will  contain 
9701  Cub.  Inch,  the  Hogfhead  14553,  the  Puo- 
chion  19404,  the  Butt  or  Pipe  {19106,  attd  the 
Tun  58211.  Yet  it  hath  been  etitaMltrly  experi- 
mented, that  the  Wine  Gallon  *t  <S^i/d-HaU  doth 
hold  but  1x4  Cubick  Inches  ;  as  indeed  Thf  fVf 
hard  bad  before  taken  Noticeof  in  his  TaSatnetry, 
f'  ^}9'  But  jet  in  Mm/  aj,  vMS.  when  an  Ex- 
periment-wae  made  ror  the^LoH'Mayor  of  London 
and  the  Commiffioncrs  of  theExcife,  m  Confir- 
mation of  the  Truth  of  the  Account  above,  of  the 
Oapaeicy  of  the  Srtndard  GaUm  ;  vi:^.  that  it  i« 
but  114  Cub.  Jnchfs  ;  \et  it  was  then  thought  fit 
to  continue  the  common  fufftftd  Contents  of  tji 
Cub.  Inches  fer  the  Wine  Gtit»a,  and  that  all 
Compauuion  in  Gauging  fhouM  beiQi4e6aa 
nenee;  and  (b  l  fuppofe  it  yeelhinds. 

The  Bffr  and  Alo  Gallon  is  larger  than  the  Wim 
Gallon,  io  Proportion  to  the  Excefs  (tf  thccdminon 
Pound  Averiaftit  above  the  rKie  ^Ptaond  Troy : 
tbat  is, as  il.  23 1  r :  fo  i4fS  ro  181;,  which  is 
very  ne*  the  Cubick  Inches  in  the  Ale  Gallon. 
The  Ale  Quart  contaiii»tof  OiAi(klnchn,-|-db 
Gallon  will  be  481. 

Dry  Meatoie  f&enn  to  ihi«d  ftfit  }n  'Praponka 
to  the  old  Wine  Gallon  of  124  Cub.  Inches.  The 
common  received  Content  of  the  Com  Gallon  be- 
ing 271.^.  for  as  12 .  r4:  !#•;  j  wu^V  vptk^^uA 
yet  by  an  Adk  of  Parliament  made  A.  D.  ^697.  it 
is  Mpointed,  that  every  round  Bufkel  with  m  jskin 
Mnd  tvon  Bottmm,  ieinf  made  18  Inches  and  ^  widt 
fbntubm,  wU^  bi&t^Mt  fktikt  tjfltmeda 
Lit  Ut^ 
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^.te*i8  Majefty's  B*:beq«eri^  Nojr  a  VeJ 
tbwwiade  wiU  cooxain  t  if  0.41  CnbidE!  Ina>«. 
,»Dd  Tonfeqtienriy  this  Cmii"G»««  «««H  *e  bto^ 
,^9^  Cub.  tochefc 


MECHANICAL   Philofafb;,  was  d»t 
the  moft  ancien:  ot  the  Phanician  and  Grwt»iK>- 
JSh&n  ftafc«lh«ied  to  for  the  fispiicanon  of  ihc 
■Ttenotoena  of  Natnie  ;  *naIh^fc^a>aac  iifc  <m:ii 
tikiaalfy  of  no  other  PrineifUs,  don  theCOBiie- 
wtion  of  £m/f7  S^^cf,  the  Dcflr«.;  c/  Artms,  and 

•kiiSw  snribandklw  Csnfrtfennitj  to  fom«hing 
'  which  was  plainly  diftintSk  from  Matter  jand  tJws 
our  moft  modem  Natoral  Philofopher«,  ui 
'their  Enquiriet-into  Nature,  did  by  no  tneani  take 
(iat6:Confidet«1on.  They  haTc  happily  avoided 
YMlBiag  at  any  Hyfothefis  to  explain  the  fbmwmeM 
WiHRund  Etfeas,  and  leaving  the  PhUfofbj  of 
lt*ii»»**<»PMKks,  they  have  ngbdy  confi 
finSraMXiriAih^cluef  Ead,  Befi     and  Bufi 

odk  of  Natural  Philofophy  to  confid^ 
APd  by  reafoning  upon  them  andtlietr  tanow 

gbientrnttu,  tOuf*«eed  cegoiarly  at  la  ft  to  the 
'Cihfffs  of  Thinpiiuia  «<|Hri»Bytoxht  Knowledge 

tF|\>»«&  and  Proficiency  in  this  Kind  of  Natural 
J&itafi)pJt&  ifjAdoo't  immcduKely  lead  us  to  the 

iOfrftill  nearer  and  nearer  to  it;  asid  therefore  is  a 
ifiiS##jpfcl<>  cxcdicnt,  and  valnabk  Study..  »'«»• 
ntm, Oft.  Lat.  Ed.f.^i^.    -  'V.' 

L  l^/w  ^^ddmm  dt  Ctntn.  Gravttatts.  Viennx, 

"  Chrijl.  Bitgttiiur  ie  Uetn  PmlfU$m». 

'       1673.   fW   '  «  .  ^ 

\  ,  HtnltgiiM  OfciSanrium.  Patis,  1673. 

^    f^a^wH  Miibanicit. 

•ff'iikin»  Ma(h<maticMt  Mdgick, 
'!\  jtJfhonfi  Btreii  de  Vi  Percu£:oms.BaMam,t&J1, 
6?  Lu<!.  Baft  »686.  4W*  .  _^  „ 

Dr.  ff^sUis's  MeebdnicM,  (rM  ir  Mi#».  1V<««- 

tui  Gtemttricus. 
Afiflrt^i  Stidpri  AnbittHur*  euri»f»  novs  (9  4- 

-  ■     «/,  Norimbergae.  Fol.  -  :  ' ' 

-,  rb»4trum  Macbiturm  ntftfm  f«"*<"' ^ 
\,.^fetamoUrU  &  0fmui»  »  owJ^pw/Jwd. 

i<56i.  Fol.     1  ■ '  U"  Bf 

M.  Vitruvii  dt  AreUuSar*  l«w 
.         i£«/jj /iJ.^/^.  Amft.  11549.  Fol* 
.  .M0»»TiMtrt4i  Af»cbitu  di  vittertt  ^mtt.  Pa- 
^  .  ■ '  ^iM.  FoL 

'  JUtMndrt  fUrebttH  Bxmitstinus  Mcchtmcx. 

Pifis  .I**?.  .4*0^    •  '    •      .      .  » 
:  'tlcromt  Alcxandriid,S/iMimm:l$kt.  Amaer. 

♦  ,. .  1680.  4to.    ,  .    .  • 

1699.  rol.  • 
1^  StMtique  i  ou  la  Seieme*  det  fmn  mmngaMf 
'  .Ur}^.  IlMCt  Psrdiet.    Paris,  1673.11010. 

^  -  •  *  «(^,by  M?*pi^  i/wi?  ♦67^  4«>- 


Paris, 


.    9vo.',  ,  1 

Kpfti.  4604. 
G*tiiM  de  Mecbanie*  & ,  ht9(t  Jf^tH>Ui9ff. 

'  :  :Uy|.  t^i8»,*.  fii  .V.  •    ,\ ■ . 

M£M]y<.EtTO,  in  AreJiii«iare,'iii  rlie  htiliJm 
Terav.  fQ(  a  £il*fier,  that   bears  up  an  Afch- 

ChanndK.  Trcy  are  freqa^ndy  ttM  co.ad««i 

Doo^^Cnfo^' Gallery  Fronts,  and  Chimncy.Pi?ces, 
and  lob^i  uptbelComiflKS  and  Freezes  in  Wjuji- 
fcot.  -■     7    , .   »      .    t.  .  .  .   # . 

MEMORt.  Dr.  tttok^iu  bis  0/.  ,P»fihmm,.^f, 
1 39t  i4<'»  luppofcs  Ai«wi7  to  bc  at  much  ao 
Or24»a»  the  £)c,  Ear,  NolV,  G";:.  and  to  have  its 
$i(|iacigfl  ^foiP'  where  nej^r  the  Place  where  the 
Ncfvei  ftom  die  whff  -Sfiifct  eontur  ai>d.  meet  i 
and  bethinks,  that  the  Memory  teing  both  im- 
p^veablc  suid  impairabie,  appears  from  thence  to 
be  plainly  Organical  j  and  that  it  is  a  Kind  of  Re- 
pofitory  of  Ideas  forqicd(ai4j[  ^r<<>ttjS>eafe(/.aiMt 
chiefly  by  the  Soul  her felf. 

MtNSALlAl  wcrefuch  Pcrfonagcsor  Living 

MENSALS  i  as  were  united  iprin^jf  to  the 
TabletoT  Rdigiom  Houfes ;  zai-dtBrnm  tUf^  H 
Canonifts  called  ww^/ B«if/icf/. 

MERCHEK-LAGE  ;  was  oneof  tbole  3  Laws 
out  of  which  tbe  Can^uertr  framed  o|u-  Compioa 
Laws,  with  a  Mizcore9f  tbe  L*ws9f  ^«nw<»u//5 
and  was  the  Law  Cif  the  Mtreimt  when  they  go- 
verned a  third  Part  of  th:<  Land  ;  for  it  was  di- 
vided in  the  Year  1016.  Sec  Cumbdfn's  Mritatt- 
nia,  p.  94. 

MERCHETUM,  Mtrchtt,  in  Scotch  Mdrcbet^ 
was  anciently  a  Commuration  of  Money  or  Cat- 
tle given  to  the  Lord  to  buy  off  that  old  impious 
Cuitom  of  the  Lord's  lyinjR  tbe  firft  Night  with 
the  Bridal  Daughter  of  a  Tenant  ;  and  after  it 
was  uled  foribe  Fine  or  Comporuion  which  the 
Tenants  paid  to  have  leaveto  marry  chcir  Daugh- 
■m  t  Ami  no  Baron  or  military  Tenant  oqold 
marry  his  fole  Daughter  or  Heir,  withMU  Licence 
from  the  King  m  m*rit4nds  FilUi 

MERCURIAL  Pheffhorus,  is  a  Light  arifing 
from  the  (baking  of  Meicary  inr4ciW|of  which 
fee  feveral  Expentnernvni  Mt/a/  IVaii^  N.  303. 
Sec  Pbtffhvrut. 

MERCURY,  isthcTermtbe  Chymifts  gave 
andiaoow  generally  ufed  for  that  ponderous  FJu» 
id,  Qfick-fiJver ;  The  Texture  of  which  fcenM  tO 
co'nfift  of  ctceeding  froall,  fmooch,  loHd,  {phcikil 
or  fpberoidical  Particles  ;  becaufc  Mercury  in  ne- 
ver fo  fpaajl  a  Oiuantiiy^  is  by  no  means  tranfpa- 
rent,  but  opakc,  and  will  let  none  of  the  Rays  of 
Light  pafs  thro'  irs  Pores  :  And  thereiore  fincc'tis 
pcobable  that  Light  pafles  not  through  the  folid 
Pamof  tranfparcnt  Bodies,  but  only  thro'  their 
Pore/, 'tis  plain,  if  the  Partidcf  of  Mercury  be 
Spherical  (as  it  appears  thofe  of  all  Fluids  ue) 
then  their  Diamctcri?  cannot  be  much  greater  than 
ihofc  of  the  Rays  of  Light  i  for  the  Interfticcs  be- 
tween tht  Particlei  are  as  the  Cubes  of  the  Dia- 
meters of  the  Globules  by  whole  mcccinr,  tlicy  are 
(osmed  i  and  therefore  lecing  Light  cannot  \  3,{s 
thro'  thcfe  Interfticcs,  it  it  plain,  tha^che  Diamf- 
ters  of  the  Corpufclcs  of  Merctiry  caanoc  bemt'*^ 
greater  (ban  tbofc  of  Ligjic :  And  tf  .thefe  Pat ' 
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filpiild  be  oval  or  fplien)idica],  dieir  IhoRcft  Dia- 
ttcinfs  imift  beof  the  Lengtb  of  tboTe  of  die  AiN 

tides  of  I.ighr,  or  nor  m ach  greater. 

The  Solidity  of  the  CorpufcJcs  of  Mercury,  fltld 
die  Snallnefs  of  the  Interllicc.<  left  between  thetn, 
aOonnts  for  the  wonderful  fpecifick  Craviry  of 
Mneurjf  above  ail  othei:  Fluids  i  and  ihc  cxcted- 
iog  SmaOnds  of  its  Pacts,  for  its  cafie  Aleenc  by 
Fire. 

MERIDIAN        ht  a  Line  of  f^a4y  Ufe  b 

Pradlical  Navig.irjon.  'Tis  always  placed  on  the 
Foot,  or  2  Foot  Gttw/fr's  Scales,  and  fometimeson 
the  Side  of  Gunter's  Seifbor,  Card  on  the  Cro(s- 
Scaify  ^c.)  and  continned  to  its  Whole  Length. 
'Tis  divided  unequally  towards  87  dcgr,  ("where- 
of 70  ^r.  are  about  one  half)  m  fuch  manncras  the 
Meridian  in  MtrcMt^'s  Chart  i^divided  and  oom- 
lifed. 

It's  tTfcs  are  many  :  For,  i.  It  fervei  tfjem  to 
grMdutte  li  Sea  Chart  nccorMtig  to  the  trut  Proje^ion. 
4.  Being  joined  with  a  Line  of  Chords,  tc  fcrvcs 
for  the  Protradion  and  Refolution  of  fuch  Right- 
lined  Triangles  as  are  concerned  in  Latitude,  Lon- 
gitude, Rhumb,  and  Diftance  in  the  Pr.iLl:cc  of 
dailing  as  Mr.  Gtmter  Ihews,  1 5.  of  his  Book 
of  tfic  CnfuSttff  i  as  affo  in  pridtfi^  tbf  Clmrt 
truly  at  Sea. 

MjESOLA BIUM.   Sec  Rendti  Tran.  Flufii  Hit- 

tUlMM.  i-t»dii  Ottimiam,  1668.  4/*. 
MESSENGER  •/rfoJZirdbrfir«r:  The  four  Pur. 

(ulvants  in  tHat  Court  are  called  by  this  Naroc, 
and  their  Duty  Arid  Office  is  to  attend  the  Lord 
Treafurer,  and  to  cai+y  his  Letters,  Precepts,  &c. 

MESSUAGE,  is  i Owelling-Houfe,  with  fome 
land  alligned  for  its  Ufe  j  and  by  this  Name  a 
d^rden,  Shop,  Mill,  Chamber  or  Cellar  may  pais, 
U«h  BkMfn,  1 69.  In  Scotland  it  is  wlttt  we 
CtD  cbeMrhMir-HoM/r,  the  principal  Dwelltng- 
Houle  within  any  Barony. 

METALS  Lintt :  On  Gunter's  Scdor  aretdme- 
timet  placed  two  Linescalledj^c  Lines  pfhgiiaU  i 
they  «re  noted  with  the  Gharaders  of  the  7  Me- 
tals, GJj  Ci  5,  h,  ?,  ^,and  3f  j  and  their  tJfe 
is  to  give  the  Proportions  between  the  fcvcral 
Metals  in  thetir  Magnitudes  and  Wcigb^  and  by 
tbem  fncb  ProbleinI  it  tliefe  afe  folved. 

] .  In  Bodies  of  the  fame  Figure  ef  different  Me- 
talt,  h)  the  Mtgnitude  ^  tnt  givek,  t9  find 
tbt  MMgmtnA  ^Uu  nfii 

Take  the  Magnitude  given  buf  of  tiie  Lines  of 
.Solidsi  and  open  the  Sector  till  it  be  applied  ruhc 
ID  its  proper  Points  ;  then  will  the  ParalM^tuen 
between  the  corrcfponding  Poinis  of  tHc  other 
Metals,  and  nieafured  on  the  Solids,  give  their 
fevcml  Ma^itttdciu 

».  /m  Bodies  of  different  Mttat,  but  equal  Mag- 
nitude,  having  tit  ffV^  if  tut,  HI  find  Hm* 
if  the  reft. 

This  Probl.  is  the  Convcrfc  of  tlic  former,  but 
not  in  dirc(fk  but  reciprocal  Proportion  ;  apply  the 
Weight  given,  taken  OIK  of  the  Lines  of  Solids 
into  the  Scdor  in  in  proper  Points  belonging  to 
Xht  Vkfih  of  the  oOter  Body,  fo  the  Parallel 
taken  from  the  Point's  belonging  to  the  Body 
tiven.  and  mealiired  in  the  Lines  of  Solidly  fl^U 
^ve  ihc  HTciilw  «f     Body  rcquiidt 


g.  4  Bedf  being  pven_  of  a^  ene  Metal,  fufptfe 
St  Sfber^tfLead  bf  1  e?  d.  and  ^fe  A^HMter 
it  a  (let  d  ^.nd  1  /Tjn;^  anji  Ma^nitifdtf  w 
Lengths)  to  ma^f  ai%kbi»  liltf  it  mttd  ef  M»kJ 
fTeighe,  haHftmtmhMM^Mtftiffife  hm, 

Take  out  the  Diameter  /f,  and  ^pply  it  iitthe 
Lines  of  Metals  iri  tht  Points  of  I?  be)otfgfii|(^ 
Lead;  then  will  the  Parallel  between  thc-p^per 
Poilto  in  J,  be  the  Diameter  of  the  Iroti  Sphere 
required  :  And  this  compared  with  the  other  piiu 
meter  in  the  Line  of  Solidi^  will  |ive  i^ii,f^itii 
Magnititde  bf  die' Body  tcqniic;^,      '-on:  ti  ,'.m 

4,  j1  Sf  here  of  Lead  being  tiven,  whofe  Diameter 
is  a,  to  make  anothr  Sftert  if  any  other,  as  of, 
hen,  xohofe  PVeigbt  fhatl  be  detrmdiieii  w.fV; 
ihat  fhall  xteigh  tl^iee  as  much,      -  *  « >.  -^1  < 

Apply  the  Diameter  a  over  in 


Voii 


of  B  J  and  then  the  PferaHet'becweeii  iL 

Points  of  cT  will  give  the  Length  of  the  Dlimeter 
of  an  equal  Sphere  of  Iron  j  and  this  tripled  ^ 
be  the  Diameter  fequind: '  *^  w 

Sefe   mhfltr's  MkriittigrafMa.   Lbn*.  i«7o.' 

4to. 

AionfoBcrba\  Art  of  Metals,  JBi^iibed  by  the 
E.  of  Sandmcb.  Part  r.  8f  2.  in  «Vo.  itfn. 

Sir  John  Bettuss  Fleta  minor  ;  or,  the  Laws  of 
Art  and  Natiire.  iq  knowing,  judging,  findilii: 
refining,  8cc.  the  Body  of  confined  Umdt. 

Geufgimt 4gneoU  de  i(g  mtUIUat,  f oL  • 

■  "    ■      .  ■  ;T:3J 

METOPS;  tRe  fame  uith  Melept: 
METTESHIP;  Mettefchef,  Mmettfcep,  fctm 
to  have  been  anciently  a  Fine  orftnalty  p«d  bv 
the  Tenant  to  his  Lord  for  hi?  Ncgledl  or  Omif- 
fion  of  doing  his  cuftomary  Service.  Perhaps  ir 
niould  be  written  Mitten/e^  from  the  Sajtm 
ten,  to  meafure,  and  beaf.  Goods  or  Chattels 

MICROGRAPHY,^?,  the  Defcription  of  the 
Parts  and  Properties  of  fuch  very  fmall  Obteds  at 
arc  only  difcernablc  by  Means  of  (beMlcrolcoM 
On  thU  Subjeft  the  late  Ur.  /Mhaih  writtrade-' 
fignedly  m  his  Micrography,  as  hath  alfo  Dr.  Pajft. 
er  ;  and  Ltuenheeck  ui  i  Vol.  in  Q!tarto,  Lat,'m 
which,  as  well  as  1  carte  red  up  and  down  in  maSv 
other  Books  written  pa  «her  Subjects,  a  very 
noble  Treafureef  nfcfnlDifciyveries  is  to  be  found 
and  all  made  by  means  of  the  Microfcopt  ' 
MICROMETER.  In  Philof.  Tranf.  N.  kj.  %«• 
^'''^  Tcwntef,  an  Acanmt rfthe 
Mitrcinctcr  mvented  by  Mr.  Gefcoigve ;  and  by 
ifiii  iMftrament  h*  foond  the  Moon  s  Diftancfc  and 
Parallax  from  two  Obfervations  of  her  meridional 
and  horizontal  Diameter,  before Mx.  Aureta  took 
this  matter  into  Conliacndfltai  Which  Microtne- 
ter  Mr.  Tcvnltyhid,  aftd  is  defcribed  by  Dr  Heek, 
in  Phil.  Tranf  i^.  19.  tad  the  m^ner  how  it  S 
to  be  applied  to  a  Tdefcope  fliewed.  •  'And  MM 
Ftamftud  iDN.  96.  faith,  that  by  the  Micrometer 
and  aTdeftope  of  but  14  Foot  he  could  take  the 
DiatTiettnofthe  Planets  and  their  DiftanccSfrom 
the  fixed  Stars,  to  a  Second  almoft.  This  Inftra- 
ment  is  now  brought  to  very  -greit  Perfedion  and 
ready  ufe  bv  our  excellent  Math.  Inftmment-ma- 
kcr  Mr.  John Hfxeley,  under  St.  Dunfian's  Church 
in  Fleetftreet.  Set  its  Ufe  in  finding  the  Sm'k  Hom 
nzoatal  Paialkk^  under  the  Wwl  Skm  id^ 
VoIubmu 
LIl  » 
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cheObjedMe. 
tal,  C  D  the 
Eye-Glals,  F 
their  common 
JuMKf,  and  O 
of  die  htOfX  m  mUsk  die  Objcd 


jifiiced* 


Tbe  Dc/criprion  and  Ufe  of  Mr.  H^lfon's  Sere 
of  Pockec-Microfo^pei,  tffc  mennoaed  in  the 
trrfM  of  VoL  L 

This  Sttt  of  Micrtfctfts  has  Hint  diflboit  M>;- 
tdfjin^-GUJft$i  Eight  of  wUdi  my  be  nfid  with 

two  difTcrcnt  Inftrumcntj,  for  the  better  applying 
cbcm  to  various  Objeds  :  One  of  thcfc  Inftru- 
mtDXt  isreprefeotcd  Fig.  I.  A  A  A  A,  and  is  made 
of  Ivory,  it  hath  3  thin  firais  Places,  fi  and  a 
Spring  of  Steel  H  within  it  j  to  one  of  die  thin 
^latcsof  Brafs  is  fixed  a  Piece  of  Leather  F,  with 

•ijaiaU  Furrow  G  bodi  in  the  Leather  and 

Bniji  to  whidi  if  h  alSsed  :  lo  one  End  of  this 
lawimcni  there  is  a  long  Screw,  D,  with  a  Cm- 
Htx-Gl^fj  C,  placed  in  the  End  of  it :  la  cbc  other 
E«d  there  is  a  hollow  Screw,  o  o  }  wherein  any 
of  (he  Magaifying-GlalTes  M,  are  fcrewed  when 

l|i]rat6iK;tMiiy^\i£l^  fh*%^^et^jl^'Z- 


laC&OSCOPE :  By  thofeexceUeat  Obfcrva- 
jitM  UkA  Mtpeximtan  which  the  adnairable  Sir  ](f. 
Iiliiniiil  huh  iMde  on  Coloan,  he  Aiews  Ways  to 
toeje^re  very  accurately  of  the  S'r*/  «f  thccom- 
boneni Particles  of  Bodies  by  their  Colonrs  ;  and 
}n  the  Defcription  of  tbofe,  he  tells  as,  (Bick,  2. 
T*r»  i.f.  64.)  he  hath  beeo  the  mxftc  parcicalar, 
beciiiife  it  is  not  impofltble  but  diat  Microfcopet 
may  (^f  not  done  already^  at  length  be  improved 
to  that  Perfedioiv  as  to  d4ipovcr  the  Pariicles  of 
Bodiea  on  whkl|dMirGoloondepead.  For,  faith 
Ik,  if  tboie  Inftramenti  are  or  can  be  (b  far  im- 
proved, as  with  fufficient  Diftin<3ncf$  to  reprcfent 
ObjeAs  five  or  6x  hundred  Times  bigger  than  at  a 
Fopi^PiAtiice  they  appear  to  the  oaked£yeyI  (bould 
l^ope  tbat  we  might  be  tUeiodtfoiver  Mine  oftfae 
grcatct  of  ihcfe  Corpnfclcs  ;  and  by  one  which 
would  magnifie  3  or  4  Thoaiaad  Times,  perhaps 
dl^ey  might  all  be  difcovetcd^bat  thofc  which  pro- 
duce Blacknefs.   And  if  thiscouldbe  attain'd  to, 
(vi;^.  by  GialTcs  to  di(cover  the  conftiinent  Par- 
Hcles  of  Bodies)  he  fears  it  would  be  the  utmoft 
Jmprovemeotof  the  Senfc  of  Seciifg  i  for  it  feems 
inooffible  to  fee  the  moft  fecret  and  noble  Works 
OfKature  mtht'n  the  Corpufcles,  bocanfe  of  the 
.Ifjinfparenq  of  thcfc  Corpufcles. 
^,»Tke  fame  Gentleman  in  Phiiof.  Trtnf.  N.  88. 
from  the  Difference  he  had  foHad  bftwcea  coaX' 
ponnded  and  fimple  Colours,  takes  Ottalioit  to 
communicate  a  Way  for  the  Improvement  of  Mi- 
croicuxesby  Refrat^lioo;  vi'^.by  iilummaungrhe 
€lb)ea  tn  a  darkejMd  Room  with  Light  of  any 
convenient  Colournottoo  much  compounded  ;  by 
tirhicb  Means  the  Microlcope  will  with  Oiftinifl- 
Aefs  bear  a  deeper  Cbtr^c  and  a  Urrer  Aftrtur*. 

And  in  K.i%  beikidi,  thatbfsVdi  iiometimes 
thought  of  raanog  a  Microftope  whicli  fliould 
iave,  inftead  of  an  Objcd  Glafs,  a  ^efleSing  Piece 
«f  Metdl.  For  thcfe  Inftruments  fccm  as  capable 
m  Improvements  as  Telefcopes  ;  and  perhaps 
more,  bccatifc  but  one  Piece  of  refleifking  Metal 
is  requiiite  in  tbcm  j  as  is  plain  from  this  Fi- 
gure ;  \ihtre 


n^ag-GUJJei  arc  all  fct  in  Ivory,  8  of  which  art 
fet  in  the  manner  ezprefs'd  at  M.  The  gieaWll 
Magnifier  is  marked  upon  the  Itoty  wberrin  it  it 
fct  with  N  I ,  the  next  N  ®  »,  and  fo  on  till  N  8. 
The  9th  Glafs  is  not  marked,  but  fet  in  the  Man* 
oer  of  a  licde  Barrel  Bos  of  I? orjr.  •»  ia  1^.  IL 

e  e  A  flat  Piece  of  Tvory,  wheieof  there  are  f 

belonging  to  this  Sett  oi  Microfcopes,  (ibo'aof; 
one  who  has  a  Mind  to  keep  a  Regiltcr  of  OW 
jcds  may  have  as  many  of  them  as  he  pleafcs)  ia 
each  of  which  there  are  three  H'-Ils  f  f  f,  u  herein 
three  or  more  Ol>jc(^ts  arc  placed  between  two 
thin  Glajfes,  or  Talk%  wiie»  10  bc  «ied  With  dM 
greater  Magaificn. 

ThccJicr  Tn/lrament  Fig.  III.  is  made  of  Brafii 
or  Frmcc's  iMctal,  wuh  Joints  P  P  F,  to  turn  ca- 
filv  any  Way  with  a  Imall  F.m  o:  l  ongs  GG^ 
wilich  open  at  the  Points  K,  by  preifuig  together 
the  two  Heads  of  the  Pins  I  I  for  raking  up  of 
Objcifls :  At  the  other  End  of  thi  fc  Tongs  GO, 
is  fcrewed  on  a  round  Piece  of  black  \Vood 
with  a  Piece  of  Ivory  let  li^p  it,  for.  placing  O- 
pake  ObftStum,  Mcofdiog  to  ^eir  Diflerenceof 
Colour, 

Upoo  the  End  L  there  is  .a  Screw,  into  whicb 
die  fet  in  the  Band  Bos  nay  be  fcrewed  ; 
when  the  others  aiCtD  be  n&d,  «bcrc  is  a  Ring  R 
of  Brafs  to  be  fcrewed  on  the  End  L,  into  which 
Rmg  all  the  other  Glajfes  M,  mzy  be  fcrewed; 
So  when  any  Objcd  is  taken  up  in  the  Points  of 
the  Tongs  K,  or  laid  upon  tbe  'other  End  H,  it 
may  very  cafily  (as  one  who  fees  the  Inftni- 
ment  will  perceive)  lie  applied  to  the  trneDiftanoe 
of  any  of  the  GlMjfes  M,  py  the  Help  of  the  Jointt 
PPP,  and  by  means  of  the  Screw  C,  with  thO 
Wheel  D,  Fig.  III.  which  will  bnng  the  Objed 
tothc  Exadncfs  of  (hcCrfl/rrortroeDUbBOC^be* 
ing  rcgalatcd  by  a  Spaag  N.  ' 


The  Ufe  of  the  firft  mentlon'd  hiflrument^  Fig.  1. 
A  A  A  A  IS  thus :  Take  one  of  your  flat  Pieces  of 
I  wiry  I.- 0.  vT  SIttieri,  (if  you  pleafe  to  call  them 
10)  anJ  lli.^c  ir  in  betwixt  the  two  rhir?  Plates  of 
Hr.ils  H  li,  ui  the  Body  of  the  Microfcopc;  fo  that 
the  Objed  you  intend  to  look  upon  be  juft  in  the 
middle,  remarking  that  \ov  put  that  Side  of  the 
Plate  e  e,  where  the  Ring  is,  fanheft  from  your 
Eye:  Then  y*  u  .ir*  to  (crew  into  00,  (the  hol- 
low Screw  in  the  End  of  the  Body  of  your  Micro- 
fcopc) the  3</,  4fA,        6tb,  or  yth  Mugni^^gm 
GUft  M  ;  which  being  done,  while  you  are  look- 
ing through  your  Mdgnifying.Glafs  upon  the  Ob- 
ied, )  ou  are  to  fcrcw  in  or  our,  the  long  Screw  D, 
Fig.  I.  in  the  other  End  of  the  Body  of  your  Mi- 
crofcopc, till  yon  bring  yonr  Objed  into  the  true 
Diftance,  which  yon  will  know  by  feeing  the 
Objcd  clearly  and  diftindly  :  But  feeing  that  in 
the  greater  Magnifiers  you  can  fee  buta  fmaO  Part 
of  the  Objed.  vi{.  the  Legs  or  Claws  of  a  Flea  ; 
while  yon  are  looking  upon  any  Pan  of  the  Ob> 
jed,  if  ye  take  hold  of  the  End  of  the  Plate  or 
Slider,  e  e,  whereon  the  Objed  lies,  and  move  it 
gendy,  you  may  fee  the  whole  Objeft  Aeeefltve* 
ly,  or  any  Part  of  the  Objtft  you  picafe  ;  and  if 
that  Part  of  the  Objed  you  dcfiga  to  look  upoa 
be  out  of  the  true  Diftance^  remember  yoar  End 
Screw  D,  Fif.  L  can  always  bring  k  ia*  by  focw- 
ioc  it  nearer  or  &nfaer  oft 
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•  Atta  this  ouBner  amj  be  Teen  all  cranrparent 
Objea^  Duft,  Liquids,  Chryftais  of  Salr,  tmiJl 
ink&s,  fuch  as  Fleas,  Mites,  (ie.  If  they  be  In- 
feUt  that  will  creep  away,  or  fuch  Objet^  9f  one 
IMcnd  to  keep,  they  may  be  placed  becweeo  th« 
fmo  ttfpfi»'9Uff«s  {  £  For  by  uking  oat  (widi 
the  'Pomt  of  a  Penknife  or  fmalt  Flyers  J  the  Ring 
thit  keeps  in  the  GU/i  f  f,  where  the  Objed  lies 
tkfj.  wUl  iiftU  om  of  tbeoifelves ;  fo  you  may  lay 
llttObf«d  between  the  two  hollow  fides  of  them, 
and  put  the  Ring  in  as  it  was  before  :  But  if  the 
Objciil  be  Duft  or  Liquids,  a  fmall  Drop  of  rhc 
Liquid,  or  a.  hcdc  of  the  Duft  Jaid  on  the  ouifidc 
of  the  Gis/i  f  f»  tMi  applied  as  befixe,  will  be 
ieea  very  eafily. 


JV.  B.  The  Cirnlatien  cannot  be  fo  weQ.{eca  by 
the  Firft,  Second,  and  Third  Magnifieirt,  Wciufis 
the  Thicknefs  of  rhe  Glals  whcfein  the  Fifh  lies, 
bioders  the  Approximation  of  tbe  Obje<^  fioM 
the  troe  Vocot  0^  the  Glils. 

S,  Fig.  L  is  i  liftle  Xworf  Screw,  upon  ^tch 
the  Handles  of  the  Brafs  Infirumcnt  \Y,  F;cr.  lit. 
may  be  fcrewed,  and  lerve  tor  a  Handle  to  this 
Ivory  one  idla 


The  Gleft,  plac'd  jft  the  MarihWof  a  l^irrci 
Box,  Fig.  IL  is  only  to  be  ufed  when  the  Bral  .  Li- 
ilrument  (or  in  your  Hand)  being  the  Iqaft  .XkCag« 

Inifier,  for  greater  Objeds.fucb  as  Kics  and  Com- 
mon Infcifls,  (3c.  A  Holcbciog  made  in  the  Sidtr 
oftbisBoz,  Fig.  IL  whereby  it  may  be  icrewc^ 


Vl406y,  bcwg  marked  with  a  i|i  upon  tEe  Ivory 

wbcrein  they  are  fet,  they  are  only  to  be  ufcd  with 
thofc  PImhs  or  Siiikrt  that  areatfo  marked  witb  a 

t,  wficfein  the  Objeds  are  placed  faccwecB  two 
n  Talks,  bccaufe  the  Thicknefs  of  the  GUJfe$  in 
och^r  Pletet  or  ftfi^j,  hinder  tbe  Objed  from 
i|yproaching  cothe  CniAvor  tmeDiftanoeoftbefe 
greater  Magnifiers.  But  the  manner  c  f  ufing  them 
1$  the  fame  with  the  former.  Only  remember  to 
M  careful  when  you  put  in  or  pull  but  the  ^/«rr 
or  Slider  e  e,  whereon  the  Objcdl  lies,  or  move  it 
from  one  ObjeA  to  another,  not  to  let  it  rub 
your  Mainffying-GUft,  which  is<J(;nf  by  unfcrew- 
li\g  a  little  the  £nd  Screw  Fi|l  L  w^cq  ye  put 
Ip  Or  pull  but  your  P/«»e,  or  anive  B'-Aon  One  Ob- 

^'  For  feeing  tbe  Ctl^COLATION  of  the  BLOOD 
It  the  Fx:rcir  itie<;  of  the  Arteries  and  Vetns,  in  the 
tran(|arcn:  Parts  of  F//2r«,  Eels,  &c.  There  are 
two  GUjs  ^ubes,  the  one  bigger,  and  the  other 
lefler,  ii  ezpidii'd  at  t  g,  whereta  the  Fijb  is  to  be 
put }  When  thde  Drleir  are  to  be  nM,  you  ace  to 
imfcrcw  the  find  Screw  D,  Fig.  I.  in  the  Body  of 
the  lAicrofcefe,  until  the  Tube  g  g,  can  be  receiv'd 
eafily  into  that  little  Cavity  G  of  the  Brafs-Plate, 
faltened  to  the  Leather  F,  under  tbe  other  two 
thin  Plates  of  Brafs  E  E  :  When  theT-i//of  your 
Pi/h  lies  flat  to  the  Clafi  Tube,  fet  itoppofitc  m 
your  hUntifying-GUfit^tA  by  fcrewing  in  or  out 
yowtna  Scitew'D,  Fig.  L  as  is  faid  before,  you 
may  eafily  bring  it  to  the  true  Diftnncc,  9XSA  fee 
the  Hood,  circulate  with  great  Plealure. 


fee  the  Blood  circulate  in  a  Frff's 
a  Frog  as  will  juft  go  into  your 


If  you  would 
Smt,  chufe  fuch 

lyt,  then  With  a  little  Stick,  ^c.  expand  the 
Ahidtr  Ffft  of  tbe  Frtf,  and  apply  ic  cloie  to  the 
SlJe.  of  tb«  "txkx,  obfervtng  that  no  Pait  of  the 
F'(g  hinders  the  Light  coming  on  its  Foot,  and 
wkcnyou  have  it  at  the  juft  Diftaacc,  by  Means  of 
tbe  ^^crew  D,  Fig.  1.  as  abovelaid,  you  will  fee 
the  rapid  'Motion  of  the  Blood  in  its  Vefftlt,  which 
arc  vc|^nvMncrous  in  the  tranfparent  thin  Mem- 
brane ilrai's  bctwecti  the  Firog's  Teet  For  this  Ob- 
kdlthe4th  tniiihUtignifitrt  will  do  very  well ; 
iar  yon  may  fee  the  Cirodation  in  the  Tails  of 
^ater-fievts  with  the  6fh  and  7rh  Gltft,  by  reafon 
the  Globules  of  the  Blood  of  thofe  Newts  are  as 
big  again  as  the  Globules  of  the  Blood  of  Frogs  or 
foall  Fifti,  as  has  been  taken  Notice  of  in  N.  280 
9Stiiit  Wbilof^*nr4nf4&iaHi,  Page  11^ 


00  die  Point     Fig.  HI.  of  theftatt  InttiiinMnc, 

rcmcmbring  to  put  the  End  b  nexr  to  your  Eye, 
and  the  other  to  the  Objedi ;  fo  if  you  take  upan 
Infcd  in  the  Point  of  the  Tongs  K.,  or  lay  any  0» 
pa^  Objed  00  H  the  other  find,  you  may.  ap- 
proach tMm  to  the  true  Diftance  by  mei^nsV" 


Joint?  and 
Fig.  Ibid. 


Scremfpoken  ofbeforeCDi 


lay-aiv 


Ip  the  viewing  of  OhjtRt,  one  onght  to  be  icare- 
fnl  not  ro  hinder  the  Light  &om  falling  upon  thcmf 
by  the  Hat,  Peruke,  or  any  other  Thing,  efpccjal- 
ly  when  they  are  to  look  upo^  opakc  Q^^  s 
For  toothing  can  befecawith  ffce  peft  oTC^iBab 
unlets  the  Objed  lie  ia  A  doe  OiftaoGc^  .with  ^ 
fuffipient  Light.  |  ' 

"^j^M  beft  Ligdts  for  the  Places  or  !^iders,  wf^cipe 
theObje^  lies  between  the  two  ^lajfei,  is  a  clear 
Sky-light,  or  where  the  Sun  fliincs  on  any  white 
thing,  or  the  Reilcdion  of  the  Light  from  a  Look- 
ing-glafi.  TbeXrKJ^^of  a  Candle  is  Itkewife goojl 
for  the  viewing  of  \ery'fmall  Objcdb,  though  ic 
be  a  little  uneafy  to  thofe  who  are  not  pratilis  q  itf 
iMtoVbyey  to  findeot  the  L^jfif  theCMndfe.' 

Bf  what  is  heite  faid,  it's  hob'^  A'afc'  die  Ufe  of 
tian  Mierofcefe,  eafyofits  feir,  will  be  imicii  ca- 
fier  to  thole  that  ufe  it ;  yet  ic  cannot  be  doubted 
of  this,  as  of  ail  other  Inflrumcnts  tbisNatttii^- 
but  that  VfitM  fliffs^JoeeUf,^ /  ..  ' .      ,  - ,  ^ 

ForiheConveniency  of  tito(e  ivhb  would  Dr/iw, 
or  make  any  Skftcbet  or  D^figiu  kfy^  Miap/eo^i, 
cal  Objedb,  they  may  alio  hkv«.  a  rMcftai  to  fix 
the  two  Inftrumcnts  above  dcfvibed,  addf  imkc 
them  ftationary  to  any  coavenieqt  l4ght.  Thi^ 
Pedeftal  nuy  E>e  plac'd  ca  a  .T*l>li^  Cf^  and  after 
theObje(ft  and  Light  are  fixed,  as  many  Pcrfori; 
as  plcafemay  view  the  Qbjcd,  without  anv  Trou- 
ble er:I)jfiiadqr'm  Ih^  . 

"the  fci  of  tlie  kaapidtU»^'ii^!m  dckwn  by 
thisMwi^^leirenn^^  ./ 

A  tbe  Artery,  B,  tbe  t^ein,  C  their  communit:anC 
Canal,  by  which  the  Blood  is  feen  palHng  frpih 
the  fmrmer  to  the  iatter,  in  tbe  Tail  of  the  ]Fi/hp, 
exptcft'dat  $§,  ^.'/j,.'  "' 

D'tbe^MMMt  jii  Smim  mt/tii^  j^t^ 
fikltGlafibr  .  .'  ::  ■;'.*"  • 
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£  one  of  the  Fsriiu  of  the  Flower  of  M»imt, 
jWittch  aiagniied  b  the  dm  wpteftiiwd  ac  Pi 

F  the  Branch  of  an  Arterf,  G  that  ot  a  Veia/ 
TheintenncduKe^aeet  ftewdie  Manner  they 
communicate  ontoooe  anocher,iii  theSidcsofche 

iungs  of  Fngt,  Newts,  C?c. 

H  Ooe  of  the  Feathers  of  a  Mcth'sWin^. 

MIDDLE  Le^itudf,  in  Navigation,  is  half  the 
Sumtn  of  any  two  giv  en  Latitudes  ;  as  fuppofe 
the  two  Latitudes  were  50°-  30'.  and  4}*.  lo*.  the 
nuddJe  Laucudc  wiJlbe47'.  i$. 

There  it  a  Method  of  ^vorking  cbe  lereiUC^afes 
ofSailingby  Middle  Lahiu.h,  which  nearly  agrees 
with  Mercater's  or  H&iibt's  way  j  and  it  is  per- 
formed without  the  Table  of  Meridional  Parrs, 
eirhrr  by  the  Tables  of  Logarithms  or  by  Gunter'i 
Scik-5.  Of  this  Method  you  have  a  fljort  Sjncffis 
in  Mr.  Jc-^r/'j  Ntvifeticn,  /.  7  i. 

MID-SHip.MEN,  are  Officers  aboard  a  Ship, 
'■9iMk  Siatiod  when  they  areon  Duty,  is  fome  on 
the  Qnartcr-DecJt,  othcr<!  on  the  Poop,  C^c  Their 
Bufincls  is  to  mind  the  Braces,  10  look  our,  and 
CO  give  about  the  Word  of  Command  from 
the  Captain  add  other  fuperior  Officers.  They 
do  aUb  a^  on  all  Occafiont  borh  in  failing  the 
Ship,  andiDftoring  and  rummaging  the  Hold 
They  are  ufoally  GentleoieD»  who  having  fenred 
their  Tune  aa  Votwticn^  are  now  npoa  their 
Prcfermenr. 

lAlLlhKB.SGUmtluU,  arc  tliofe  very  fmall  and 
infinitely  niunerous  Glands  which  fcccrn  the 
Sllreic  and  the  Matter  that  eifudet  ia  iafeofible 
Perfeiratioo.  See  • 

MILLAlNS,accordingto  Mr.  M'ingstf,  tr'ttht 
third  Subdivifidn  of  the  Primes  in  Quntir%  Line, 
and  ezprefs  the  1 000th  Parts  of  fuch  Primes. 

MINIUM  orHftii  U«d.  Mr.  l(fiy  at  the  End  of 
hisCoIleft.  of  E*jf/.  "Words,  gives  this  Acconni  of 
tW  rhikmg  of  hi'inium.  Firft:  tbev  tike  Lead  and 
waftcii  in  an  Oven  or  Furnace  j  by  bringing  it  to 
«  Sllbftanceatmoft  like  Litb*rge,  afid  f^irring 
about  with  an  Iron  Rnkr  or  Hoc.  Then  they 
take  it  out  and  grsad  it  with  two  Pair  ot  Stones, 
which  deliver  it  from  one  to  another ;  and  there 
is  a  Mill  which  ntovea  ac  once  fix  Pair  of  thefc 
Stones.  When  *rit  dns  ndneed  to  a  Powder, 
tJiey  wafh  ir,  and  then  put  it  into  an  Oven  or  Re- 
verberatory  Furnace,  where  by  continual  itirring 
with  a  Rake  or  Hoe  of  Iron,  it  comes  to  its  Co> 
lour  in  z  or  3  Days.  But  the  Fire  muft  not  be 
Violent,  for  then  it  will  dod  and  change  Colour. 
The  Iron  Rake  is  hung  or  poifed  by  a  Hook,  clfe 
vt  would  be  too  heavy  to  be  moved  by  one  Man. 

lONT,  b  the  Place  whefe  the  King  or  Qjieen's 
Coin  is  forrr.cd,  hr^  ir  of  Cold  or  Silver  :  The 
chief  Mint  of  England  is  in  the  Tower  of  London  ; 
Of  which  the  prefent  Officers  afe  (1.)  The  fVar. 
den,  who  is  the  chief,  and  is  to  receive  the  Bullion, 
and  overfeeall  the  other  Officers,  (i.)  The  M*- 
fitr  ti^rkfT,  who  receives  the  Bullidn  from  the 
fFtrdm,  caolea  it  to  be  melted  and  delivered  to 
'die  Mwftri;  and  taket  it  from  them  again  when 
coined.  (3.)  Cvrnftnlter,  who  i<;  to  fee  that  the 
l^iooey  be  made  to  the  juft  Aiiize,  and  to  overfcc 
and  control]  the  Officers,  if  the  Money  be  not  as 
itottjhttobe.  (4.}  The  ^jTi^M^,  who  weight 
cbe  Slim  add  Gohl,aml  fees  whether  hhe  Scan- 
dud.  (1.)  Hie  4l«dfMr«  who  nftct  all  the  Ac 


counts.  (6.)  The  ii»rvey«T  ef  the  Melting,  who  is  to 
fee  the  Silver  caft  out,  and  that  it  be  not  alter'd  a& 
ter  it's  delivcr'd  to  the  Meher  ■  which  is  after  the 
Affay-M^Jier  hath  uudc  Trial  of  it.  {7.)  The  CUrS(_ 
ef  the  Irms,  who  is  to  fee  that  the  Iron  be  dean 
and  fit  to  work  with.  C8*^TheGisv«ryWhogjcavctii 
dieDieaand  ScMnpa  for  the  Carnage  of  toe  M6* 
hey.  (9.}  The  Melme,  who  melt  the  Bullion  be> 
fore  it  comes  to  coining.  (10.)  The  BUnihers,  who 
anneal,  boil,  and  cleanfc  the  Money,  (u.)  The 
Porters,  who  keep  the  Gate  of  the  Mint,  (ii.)  The 
Preveft  of  the  Mint,  who  provides  for  all  the  Mo* 
niers,  and  overkes  them.  And  Jaftly,  The  Mo* 
niert^  fome  of  which  (hear  the  Money^  bmn 
forge  it,  and  fome  ftamp  or  com  it,  andiSBaif 
round  it  and  mill  ir. 

MITRE,  in  Architciflorc,  is  the  Workmens 
Term  for  an  Anglecfaat  is)uft4S  Oegrees,  w  faatf 
a  right  one  ;  and  if  it  be  a  Qp^ner  of  a  Ri^ 
Angle,  rhey  call  it  a  Hdlf  Mitre:  And  theyhaveaa 
IiiOronoiii  made  ro  [his  Angle  which  they  call  the 
Mitre  Sjw<jre,  with  wbich  they  (Irike  Mitre  Line* 
on  their  Q^uartcrs  or  Battens ;  and  for  Dilpatch  they 
have  a  Mitre  Box,  as  they  ca!!  it,  which  15  mad<J 
of  two  Picccsof  Wood,  tracli  aLout  an  Inch  thick^ 
and  one  is  (Milcd  upright  upon  the  Edge  of  the 
other  ^  the  upper  Piece  hath  the  Mitre^inct  finuk 
upon  it  on  both  Sides,  and  ii  ICe^f  to.dlie^  cm 
Saw  in  cutting  the  Mitre  Joints  readily,'  by  mAf, 
applying  the  Piece  into  this  Box. 

MITRED  Abhots^  weife  formerly  Governonra 
of  luch  Religious  Houfes,  as  had  ebtabed  firom 
^ftm  the  Privilege  of  wearing  the  Mitrr,  Ring* 
Croficr,  .iiid  Gil  ACS  of  a  Bifliop.  It  hath  been  a 
vulgar  Error,  that  ihefe  Mimd  Abbtt  were  all 
the  iame  Wth  thofe  Cmpenhut  Pnltmi  who  WCMi 
fummoned  to  Parliament  isS^t'ritua!  I. aril!  -  but 
fome  of  tbofc  fummoned  to  Parliament  wore  not 
mitred;  and yimechax  Were  mitred  were  itoc  fimi* 
moned  ;  the  Sttmmoos  to  Parliiuneric nOc  any  way 
depending  on  thav  Mifrttf  hot  on  cheir  receiving 
their  Temfiorab  fUcm  the  Kiofi  Ctmtft  lutrr^ 

MITTA.  was  anciently  a  Unm  McaOfecoi; 

laining  I^  BuHiels. 

MIXT  T//^:>*^.  SccTjtJses. 

MOAT;  the  Brink  of  the  Moat  next  the  Rain^ 
part  in  any  Fortification,  is  called  thtSennff  ud 
the  oppofite  one  the  C<ini/er/r«ri». 
I  MODEL,  is  an  original  Pattern  which  any 
Workman  propofes  to  imirate  ;  'tis  varioufly  made 
of  Wood,  Scone,  Plafter,  &e.  and  (hotild  be  (in 
Archire(5kure,  for  InAance)  made  by  a  S<r<i/f,  where 
an  Inch  or  half  an  Inch  reprefcnrs  a  Foot,  for  the 
more  cxacil  compleating  of  the  Dciif:!:. 

MOLMUTAN  or  UUnmtiit  L*ws,  wttc  the 
Laws  of  Dmaoato  Mohtrntiut,  fitfcenth  King  of 
the  Briidini  ;  rhey  were  famous  here  rill  the  Titno 
of  iS'tHtam  the  Conqueror.  Molmutius  was  the 
firft  that  publilhed  Laws  in  Briuin  ;  and  thefe 
Laws,  with  thofe  of  Qficen  A|ct-»4.  are  publiQieA 
in  Latin  by  Gildas,  out  etthe'Britifb  Tongue. 

MONIERS,   Sec  Mint. 

MONOCHORD.  See  the  accurate  DirifiMr 
oftheAf«HdWd,mPibf7.4VMi/ N.  »aS.  by  Dh' 

pr^iiis. 

MONOPOLIZERS,  arc  luch  Perfons  as  com- 
bine together  to  cngrolv  Md  toiaife  dK  Pike  of 
;Goodt. 

>  MONSCX>NS»  an  Ihifting  Tiade  Winds  in  thrf 
£.  Jisr^  Orr«av  wbkb  l)lo«»  pecioditilly. 


-for  hak'«  Year  one  way,  othen  bnrfor3  Momh»,-| — ».  But  y«  t\tc  Mooit  dfrth-net  tnovr  acenrarrly 
Hind  then  (hift  and  blow  for  6  or  3  Months  dired- 1  iti  the  fame  Plane  of  the  Eclif  tick,  deviatiiip  fomc- 


ly  contrar>. 

MOON.  The  Reafon  why  the  C  alwa)s  (hews 
'the  fame  Face  towards  us,  is  bccanfe  (he  rcvolvei 
Vit)und  her  Axis  in  the  Time  of  her  Periodical 
'Month. 

For  if  in  moving  in  her  Orbit  round  the  Earth 
.  foe  did  not  dofo.but  that  the  Horizon  of  the  Disk 
'sh  kept  always  parallel  to  it  felf  in  all  Poiicions, 
-'tis  plain,  that  as  the  Moon  moves  on  in  her  Orbit, 

•  new  Pans  of  the  former  dark  Hcmifphere  will  be- 
'gin  to  be  enlighned  (or  rcndred  rifible  10  us  ;)  as 
-appears plain  from  rhc  Figure  annexed.  For  fup- 

-  pofe  the  Moon  to  have  moved  in  her  Orbit  from 
i"!  to  1,  and  that  her  Diameter  m  b  keeps  parallel 
'to  its  felf  in  its  iirft  Situation  ;  then  her  vifiblc 
'  Hemifpherewill  be,  not  as  before  4  Vi,  but  f  fif'. 

and  when  (he  comes  intoPofition  3,  hervifible 

Hemifphere  will  be  c  4  </,  mftead  of  4  db,  u  at 
'*€rft  :  And  laftly,  when  the  Moon  is  at  4,  her  vi- 

(ible  Hemifphere  will  bcM  e  b,  which  in  the  firft 
'Poficion  was  totally  invifibie.    And  this  can't  be 

othcrwife,  if  the  Moon  in  her  Revolution  round 

•  the  Earth,  don't  alio  revolve  round  her  own  Axis 
in  the  fame  exadi  Space  of  Time  :  But  if  yon  fup- 
pofe  her  fo  to  turn  round  her  Axis,  that  the  Dia- 

f  meter  4  b  (hall  always  be  in  a  Normal  Po(ki9n  to 
the  Line  E  (  ;  as  in  the  id  and  3d  Pofirions  e  f 

-and  c  d  are  j  *ri«  plain  the  Moon  mult  by  fuch  a 
Motion  round  her  Axis,  always  (hew  the  fame 

-  Face  to  yon,  as  in  Faft  (abftracfting  from,  her  Vi-^ 
-bratioQS,        fiiocealiy  docfa. 


The  annual  Rcgreffion  of  the  Moon's  Nodes 
is  IS  Drcgrces,  and  the  Nutttim  of  her  Orbit  a- 
bout  lo  Minutes. 

.  The  Phatnomena  of  the  Moon,  on  which,  as 
Foundations,  the  Lunar  A(tronomy  is  built,  arc 
fuch  are  thefe 

».  That  the  Moon  moves  daily  from  fVeft  to 
Etfi,  and  almoft  in  the  fame  Line  with  the  Earth, 
or  nearly  in  the  Ediptick. 

For  all  the  Secondary  Planets  defcribe  leffcr  Or- 
bits round  their  Primary,  as  filNr;^  round  the  Sun; 
and  the  Plains  of  their  Orbits  are  not  very  diffe- 
rent from  that  of  the  licliptick,  and  thefe  Secon- 
(Ury  Planets  do  Alfo move  the  fame  Way  as  the 
primary  oiks.   ,  .   


times  a  linic  to  the  l^rtb,  and  fomctimes  to  the 
South  J  as  is  apparent  from  her  Meridian  Afe- 
tudes.  The  PI.mc  of  her  Orbit  bcin^  Inclintil  to 
that  of  the  Ecliptick,  and  inrerfWting  it  ih  t«*o 
Points,  which  fcre  called  the  Moon's  AW//!  • 

i.  The  Phafes  of  the  Moon  at^'cdntinually 
changing  ;  fometimes  (he  cannot  be  fceh^ar  aJJ, 
then  (he  appears  horbed,  bife<3cd,  gibb<inW,  and 
at  hik  round  or  full:  And  Id  6n  again  in  an  rnvcrfc 
Order,  '  ^  ''7'  ' '  *" 

For  beir^ga  fpherical  of»ake  Body,  ajid  reiieiy- 
ing  all  her  Ligh^  frohi  'the'  Sun  ;  tho*.  he  will  al- 
ways illuminate  one  Hcmifphere  of  her,  yet  in  the 
New-moon,  iKhen  that  Heniifphcrfc  is  entirely 
turned  frbm  you,  and  her  Body  berween  the  Sun 
and  their  Eye,  'tis  LTipolllble  for  her  to  appear  vt- 
(ible  :  But  as  foon  as  by  her  Motion  forti  aril  in 
her  Orbir,  Parr  of  that  Hemifphere  comes  to  he 
obvcrtcd  to  the  Earth,  (he  will  begin  to  appear 
/4jc4re</or  with  Horns  of  Light,  and  when  (he  is 
got  to  be  90  dcgr.  from  the  Sun,  will  fljew 
juft  one  half  of  her  lUvmmatcd  Hcmifphere,  &e. 

4.  The  Edipfe  of  the  Sun  happ^s  only  at  tftc 
New-moon,  tho*  not  at  every  one  ;  nnd  'ihat  of 
the  Moon  only  when  (lie  is  at  the  Full,  tho'  not 
it  every  FulJ-moon 
and  Nature 


i-moon  ;  as  a  plain  from  the  Rsafon 
of  Eclipfes„  ^^'f  -  ^iA  '. .  ..njlYt'  ,  t 


5.  That  obfcure  Parr  of  the  Moon's  Body 
which  the  Sun's  Rays  do  ndr illuminate,  wheii  flie 
is  Horned  or  Gibboiis,  or  even  in  a  Solar  E- 
clipfe,  is  not  totally  invifible,  but  ippears  with 
a  reddi(h  dirt)'  colbured  Light ;  and  rhat  Light 
feems  to  come  to  the  Moon  by  Reflection  from 
the  Earth.  '         '  •^a..  •■■* 

For  when  tht  Moon  is  tt  New  to  U5,  the  Earth 
is  at  Full  to  rh(?  Lunar  Inhabitants  j  and  the  I  ight 
of  the  EartT)  being  about  times  grcarer  than 
that  of  the  Moon,  nnd  the  Moon  fo  little  as  not  to 
obfcure  above  a  loth  Part  of  *he  Earth,  the  LipHt 
from  the  Earth  may  rafily  be  fiif  pofid  lo  render 
her  a  little  vifible  in  eveft  folar  Ecliples. 

.'H  i; 

6.  The  'Bdipfes  of  the  Sun  and  Moon  don't 
happen  always  in  thcftme  Places  in  the  Zodiack, 
but  in  others  moving  ftill  gradually  backward,  or 
in  Antecedents.  .  * 

The  Reafon  of  which  is,  that  the  Moon's  Ori- 
bit  is  different  from  that  of  the  Ecliptick,  inter- 
fedinp  it  but  in  one  Line,  whofe  extreme  Points 
are  called  the  Kodej,  and  which  Nodes  do  annu- 
ally more  backward  or  in  Amtecedentia  .-  Bur  the 
Edipfes  cannot  happen  but  when  the  two  Lu- 
minaries arc  in  or  nc^^  thefe  Nodes  f  wbere'- 
fore,  fife. 

7.  There  is  a  very  fenfibl«  Di(feren<!e  in  the  atC 

parent  Length  of  the  Moon's  Diameter,  at  diifc- 
rent  Times. 

For  the  Moon's  Orbit  being  Elliptical,  her  Di^ 
ftancefrom  the  Earth  will4>e  very  different,  as  (he 
is  in  different  Parts  of  that  Eliiplis ;  and  'tis  found 
that  her  apparent  Diameter  is  nearly  reciprocally 
proportional  to  her  Diftance,  which  Diftance  is 
both  greatejl  and  letft  in  the  Syzygies,  becaufe  the 
Excentricity  of  the  EUiplis  is  there  grcaccft. 


f 
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8.  The  apparent  Moooa  of  da«Mooa  )SiMK»^j 
. #iyseqiial,  W  grwttaad  kb hf  Twbu,  «Bd| 
.  that  very  fenfiblj.  ' 

Which  Phaexiomeaon  Artfet  kom  {cvtfzl  OmCei 
conciuTiag  cogetfacr.  The  Ikft  Ctofe  of  which 
ibme  IncQuallty  cren  m  cbe  meao  Mocums  of  tb^ 
Mooo  ;  lor  in  the  Earth's  PtriMU  cbe  Moon  it 
Cvried  fomnhiog  flower  than  in  the  Afhtlta. 

TlieocztCaafeisdMfillipnck'PifBK  of  the 
laotr  Orbit,  final  wheaat  the  llooomnft  novo 
&fter  in  her  Fertgmm  than  in  ber  Jthtf""^  i  ^ 
is  the  Caie  of  all  the  Planets. 

A  3d  GtBle,  is  ihe  continaal  changing  of  de 
Binemricity  of  the  Moon's  Orbic  {  fiMim  vbcoce 
flwft  arife  a  greater  Difiemioc  of  her  Vdodty  in 
Jbex  PtrigMMt  '^^^  of  her  Tardiry  in  her  Af«g*»  in 
the  Syzygies  of  ih/t  A/fis  than  in  the  Quadra- 

tVKSa 

To  all  which  we  may  add,  that  the  Moon's 
Motion  it  felf  is  a  little  retarded  from  the  Sysygies 
CO  the  Qjoadrarares,  and  then  accelerated  a  lictic 
.again  fiwn  cbvieencke^^unb  in  «/uf  Xv- 


MOO 


9.  The  monthly  Motion  of  the  Moon  in  the  E- 
diptick  is  fwifteft  {ceteris ftriitu)  when  flie  is  in 
the  Syzygies,  and  fioweft  when  ibe  if  .in  bet  Qpe-J 
Statures  totheSuiv  ! 

The  Reafoo  of  which  is  to  be  had,  opt  from  a< 
ny  Si^keinof  Aftrooomy.  bsc  itom  ikntkf 
fciBciplee  of  the  Mhmmmm  RiiIofiipb7< 

|o.  That  Place  where  the  Moon  appears  l«a(l, 
iindwbere  her  Motion  is  flowed,  doth  not  keeo 
sdways  in  the  (iune  Oegtee  of  the  fic^ipnck*  b«l 
jnomfeniibly  forward,  or  im  Cmft^tuntid.  ! 

Vor  tho'  her  Apog^um  go  forward  in  Syzy-i 
^tt,  ond  backward  in  the  Qjiadratxires,  yet  be- 
canR  the  former  Motion  is  near  twice  as  fwifi  as 
ihe  Utter,  the  Excefsin  the  whole  Revolotion  of 
dit  Jifft*  maft  be  forward,  and  cool'eqaenclgi  the 
JhftMun  will  move  on 

fBrmuioa 'cU  finiiid  U  mity  dou^  •  " 

II.  The  Latitude  of  the  Moon  is  moveable  or 
diangeable,  being  (ometimes  greater  and  lometimes 
kfler  (according  to  the  various  PofitioM  of  hi'r  Or- 
Wx  to  the  Son)      iii«i»tee'Dcg^of feeper 

Xongitnde. 

Tbis Difference  of  Latitude  ari&s  from  the  va- 
jiop^IndinnrinB  of  t^.ginne  of  ib«  Moon's  Orbit 
Spibiroftbe-Briipddh.  -F^,  as  was  (aid  above, 
there  is  an  Inequality  even  in  that  Inclination  j 
when  tlx  Line  of  the  Nodes  is  in  the  Syzygies, 
cbe  AAgle.of^  Inejination  is  gnetfeft,  luid  Icaft 
when  that  Line  is  in  the  Qjudrttares,  and  of  a 
aaean  iQpaauty  in  tb^intermediace  Pofltions. 

The  Moon's  Orbit  is  more  or  le(s  circular 


Nsrjsfbts  ftraHge.  if  yovconfidcrahf 
•nd  oiflnihr  MwacKnt  abotc-meatiboMll 

14.  The  Light  V  the  Moon  refledcd  to  •m  jt 
fo  weak,  that  even  in  the  Full-moon,  it  wiA 
no  Baming-Gla6  be  broi^hK  to  afturd 
D^ree  of  Hear. 

The  Rays  of  Light  have  their  Force  decnuA^* 
(ackaft)as  tlie  Square  of  their  Ditt^pfmTJSi 
coaAqnently  the  totnot  ilirliln*i  ff^j  iiiiii>ftii| 
to  us  from  the  Moon,  to  ihofe  that  come  to  us 
dire«fUy,  isdecreafed,  at  Icaft  in  the  Pc^porciaA 
of  the  Square  of  the  Moon's  Diftance  from  t|a 
Earth,  to  the  Sqnaie  of  .fbe^Mooo's  Semi^iamc- 
eer  j  and  by  Calculation  ttiviO  be  found,  that  tfie 
Light  of  the  Moon  brought  hither,  will  be  m 
Focce  bnt  the  fifty  (boufaadth  Pex&of  «bie«Utli 


I The  (ame  Bace  of  the  Moon  acar^,  is  al* 
ways  turned  towards  the  Earth.  . 

The  Reafon  of  which  is»  that  fb^ipr^ji  loaai 
berown  Axi^  ja  chaTia)e.of  4Mra^oAiMl  Mt* 
tion  ronnd-thcJag^  m^,lm^  ikffi^iiijm  hi 
above. 

16.  And  yet  there  are  fomeXibnstipns  of  this 
Fa&:,Xochat  fome  more  Eafternand  WeftcmjP-arfS 
of  ir,  and  .li^i^ieciaaes  foaic  tnoK  Nlp|||p|iy«id, 

The  Reafo^^^Cu|^^&wl|  libMCMy.Mi: 

tion.  Sir  If.  Nnrttm,  t  'T'.TTa  iif(ltlifftliitil|<t 

communicated, 

l>t.U«tk,Of.P^.p.  80, sr.  accounting  for  tbd 
Reafon  ^by  the  Moon's^ight  affords  no  vifibltf 
Heat,  faith,  rhtt  the  Qoantity  of  Light  which  falls 
on  the  Hem^^pbere  pf  the  f;4n-moon,ismtfied  in- 
to a  Sphere^Beac  1^8  tim^greatcr  in  iNamecer 
than  the  ^  -bdwc  it  arriVe  to  us  j  and  confe- 
quently,  that  the  Moon's  Li|ghi  is  104368  weaker 
than  the  Light  of  the  Wherefbre  it  v^ld 
reqniie  «m9^8  FaO-moo^M  »o  give  a  Lkht  ctaal 
lotfatrftfeBiui  ntyocn. 

« 

"  \.To  find  the  Mtcn't  jtgt. 

To  the  Diy  of  the  Month  fat  any  TimeJ  ad«2 
the  EfMB  (fee  that  Word)  for  that  Year,  and  the 
Months  from  M*reh  ('incl^ding  both  Months)  to- 
gether, the  Sum,  if  under  30,  is  the  Mooo's  Age  | 
if  above  30,  fobtrad  thirty  ooc  of  it,  the  Rcmab* 
der  is  the  Age  of  the  Moon. 

N.  B.  Jf  the  MoQib  have  but  30  Dayib  vkL 
nniftAbnAlbaln^>iaiea*if  )«.  ' 


Sui 

And  lo  it  maft  be,  fince  as  was  fliewn  above, 
EzceniricicT  ofii«r  Otbic IS- greater  wbeaxhe 
1^  of  fbe  Atfti  is  i&  the.  Syyfjf^riwn  wbeaAt 
the  QuadflmMK.  -W  «lMt  ^Ui^^UksMt 


■  J|.  The  Motioai>f  riieMooB  b 
iind  diifunilar  to  its  felf,  wbeiher  you  confider  it 
in  difiirrent  Parts  of  the  £une  Month,  or  in  the 


ExmmfU,  May  16,  lyoft^ 


Epaa  18 
Days  in  M^jr  16 
frooi  Match  s 

'47 

Oednd— SO 


T  .1 


.  If  the  Time  proDofed  lMd  been  faet«ceit|Wai  tl 
«ad  MMtcbf  the  firft,  yoa  mft  ba«a  M  >dMiA* 

for  the  Year  before; 


U  » fit'f      Mm»  4  tti^        tiff  Mfiridian  or 
■r  Stutbing. 

■  Mttluply  bcr  Age  by  4,  and  divide  the  Produa 
by  J,  the  Quotient  will  give  chc  Hours,  and  ibc 
Rema'nder  maltipUed  by  U  will  give  the  Ali- 
miati^  when  the  Moon  is  Idstfuui  15  Dajs  oW  j 
fattfwben  more  rhsn  1  hat,  you  muft  fubduia  15, 
and  work  with  tbe  Keauunder,  as  before. 

Moon's  Ape  17  Dayt, 
Dcdud  IS 


Multiply  by  4 

Divide  by  5)  »  (i  hour,  36  m. 
$ 


MDlnplT  ^  ; 


9 


3« 


3»  T<r;7«i  f  ^'  T/>w         MwuV  Shining. 

MoWply  her  Age  by  48.  »ridiYi«*«  ^^e  Pro- 
dQ<ft  fey  60 ;  the  Qaocievt  ftdl  be  Ae  Honrs,  and 

fhe  Rtmainil.T  rbe  Minutest  That  u,  if  the 
Moon  be  under  » 5  Days  old  ;  bw  if  abore,  fob- 
tn6k  die  Time  of  her  Shining,  found  as  above, 
from  24  Honrt,  the  Remainder  «riU  be  the  Time 
of  her  iiiining  m  the  Morning.  • 

E»*mpU.   May  26. 

Moon's  A£e  17  Days 
4»  ■ 


From  14  "Hours  6- 


lUwuMche  X  —  %iS 

Time  of  her  V  lo  A.  H 

Sbiailtg.     V  — — ^—  —J" 


4.  T»  ifw-i  ^        ^ff*'  Degree 

it  ^drted  from  the  Sunfince  herlsfi  ConjunBi- 
m  with  him,  m-fince  the  Ufi  Nevt-mten. 

Double  the  Moon's  Age,  and  divide  the  Pro- 
dud  by  5,  the  Qjoocienc  is  the  Signs,  and  the  R«- 
mauMkr  (mnhi^led  by  )  «ie  the  Degreet* 


5;  34  asMi 
30 


Remains  4 
Multiply  by  6 


TlRKftn«  the  Mimi  is  gone  from  14  Defieei. 
M  6.Sigi 

roi*ii^ 


ibq  ^  6.Sijgns,  aod  H  Degxeck 


moon's  P4rallax.  There  arc  two  Ways  of 
finding  the  Moon's  Parallax. 

1.  From  the  AftroQomical  Tables,  the  Moon's 
nace  nraft  be  aecontely  bad  fbr  the  Moment  of 
the  ObfcTvation  ;  and  then  you  tauft  find  hj  Cal- 
culation and  by  the  Tables  of  Rcfraclioas.  how 
many  Degrees  and  Minutes  the  Centre  of  the  C  ^ 
elevated  above  the  Rational  Horizon.  At  the  fame 
Time  alfo  cxa<fUy,  by  a  large  Aftrononiical  Qita- 
drant.  Sextant,  £^c.  adjuftcd  v-i-h  Tekfcnpical 
Sigbtt.  S^c.  the  £kvation  of  the  Moon's  Centre  a* 
above  the  Horizon  of  the  Obferver  nnftb^  takcil 
in  Degrees  and  Minute?.  The  Difference  between 
thole  two  Attitudes  will  be  the  Parallax  of  chc 
Moon  at  the  Moment  of  the  Obfervation,  and  for 
that  particular  Place  of  the  Moon  ;  which  bein^ 
found,  the  Hori:(ental  PMraiaxxmy  be  had  by  this 
Analogy  ;  As  the  Cofiiie  of  the  Moon's  Altitude 
to  Radius  : :  fo  is  the  Qpantiry  of  the  preient  Pa- 
raOax,  to  the  Moon's  Horiionul  Paninat« 

2.  "Withour  Aflrnnomical  Calculation,  tfic 
Moon's  Parallax  may  be  thus  found :  Let  her  Dia- 
meter be  accurately  taken  by  a  good  Telcfcope 
and  Micrometer,  vyhcn  Ihe  is  on  or  near  the  Mm'- 
</»■«»,  and  when  near  the  Hiir/^wi,  the  fame  Nighfj 
the  meridian  apparent  Diameter  v.i'I  he  rhc 
grcaicft:  the  Ditfercnccof  thefe  two  apparent  Dia- 
meters, being  given,  in  the  faihe  Night,  you  may 
determine  the  entire  Difference  between  the  Hcri- 
zontaland  Yerucal  Diameter  by  the  former  Ana- 
logy. And  from  this  Difference,  which  is  propor- 
tional to  the  Earth's  Semi-diameter,  both  the 
Moon's  Diftance  and  her  Farilfax  may  be  found 
by  aneafic  Calcuktion.  And  by  the  bcft  Ohfcr- 
vaiioo,  the  JMooo'smcao  Horizontal  Parallax  hath 
been  Mond  to  be  about  57  Minutes,  and  conft- 
qucntly  her  mean  Diftance  from  the  Earth  about 
60  Semi-diameicrsof  the  E^nh  j  or  about  14000 
Miles  Bnglifh. 

MOORS :  The  Lords  Baylilfs  in  tjb.e  W  oC 
Mah  arc  called  by  this  Name ;  their  OHfbtf  is  to 
fummon  the  Courts  for  the  kvcral  SlfsJi'n'^s. 

MORAL  Phil^efh,  or  morAl  Difcifline,  is 
what  is  nfnally  caUed  Etbickj  in  the  Schools,  be- 
ing a  pradlical  Science  which  explains  rhe  Nature 
and  Reafon  of,  and  wichal  teaches  and  inftrudb 
ntbow  10  acqntrediat  Felicity  or  Happiilefi w^cli 
is  agreeable  to  Hnrnane  Nature. 

MORAL  jidime  or  ABs^  are  facn  as  iviioertte 
Rational  and  Free  Agent  ^om' or  evil,  and  roufc- 

nitly  rcwardabk  and  puni(hab!e,  becaufe  he 
them. 

MORESK-M^o'k  nr  Uorishp-rfork,  is  a  kind  of 
Antick-work  in  Painung  or  Sculpture,^  after  the 
Manner  «f  the  himrt,  fwiflffing  of  feveni  GrI- 

^'^MORStf^  bi*Mi,  b  the  terin  mtidtaaii 

Anatomifts  give  to  the  outer  Ends  (  i.  e.  rhofe 
next  the  Ovaria)  of  the  "tuh^  talUfiafhi  ^  bccauTe 
dietr  Edges  there  appear  jagged  and  torn. 

MORTARS  of  Mr.  Ccchem,  arc  made  of 
Hammer'd  Iron  ot  about  4  Inches  Diameter  at 
the  Bore,  ten  Inches  and  a  half  long,  and  nine 
Inches  in  the  Chafe.  They  are  fixed  at  an  Eleva- 
tion of  4 s*.  on  a  Block  of  0«Jtof  abontzo  Inches 
long,  and  10  i  broad,  and  about  4  thick.  Thcic 
like  Hand- Mortars,  tlirow  Hand  -  G rcnadoes.' 
They  arc  nfed  chiefly  in  the  bottom  of  the  TytnAtJ^ 
where  they  arc  pTaccJ  about  a  Yard  Diftance  onC 
from  anuchcr,  iiavmg  each  a  Soldier  to  attend  it  i 
and  there  is  an  Officer  to  cvenr4^  or  So  9^ 
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^Xlwy  fiie  toutdmet  60  or  70  of  tbde  together, 
which  duoirilwir  Shells  into  the  Ominmv,&c, 

aod  make  a  very  rcrrible  Slaughrer. 
•  '       MORTISE  or   Mertai/e,  is   the  Wotlunens 
Ward  in  Architecture  for  the  Hole  made  in  one 
Piece  of  TimberiDKceivie  the  Tcaooo  of  ano- 
dier  Piece. 

MORTMAIN  SMMtt  i  Then  Ms  a  Scyme 
made  in  7  !•  ^  T^ff^f  At  mmiimm  flwrMMM 
■M  Mwnd&j  to  ittnin  fheDoottion  of  any  Lands 
or  TenetdeatS  10 

they  lay  in  a  DMi  H«wf,  witaoae  Sncceffioo  or 

due  Service  :o  the  Lord  and  the  King.  After 
which  Starate  the  Lands  fo  given  away  were  for- 
feited to  the  King»  if  the  immediate  Lord  of  the 
Fee  trade  not  hu  Cfatin  withiaa  Year  «6er  fnch 

Alienation. 

When  the  King  by  fpccial  Licence  difpcnced 
with  the  $'<Cttf««/M«rfpMf»,  dtere  was  a  prcvi- 
om  InqnificMMi  m  pud  Dtmfimm,  and  a  Return 
'won  Oadi  that  it  would  be  no  Prejudice  to  the 
tX^lty  atid  Revenues  of  the  Crown.  This  Law 
is  oow  relaxed  by  5ut.  39  Bli:{.  e.  ).  of  giving 
Lands  to  Hofpitait;aiid  by  >4  of  Csr.  II.  t.  9.  a- 
'liout  purchafing  Lands  ud  Tenemcnti  for  the 
poor  within  London  and  fVeJiminfitt. 

MOSAIC  fi^ark^  is  corruptly  fo  called  ;  it 
f  fhonld  be  M«/4ici^;  in  Latin  mi^itmOfui,  and 
fometimcs  'tis  called  alfo  PdvimeHta  Tejfel4ta. 

MOTION  :  From  the  firft  of  Sir  If.  Newten's 
three  Laws  of  Motion  or  Nature  mentioned  under 
tUs  Wofd  Motio»  in  Vol.  1.  by  way  of  CoroiMrj 
inay  be  infttied,  (t.)  That  no  PattieK  of  Matter, 
or  any  Combination  of  fuch  (that  is,  no  Body 
Whatever)  can  either  move  of  it  felf,  or  alter  the 
DirnSion  of  its  Mocion,  becanfc  'tis  entirely  paf- 
five  and  indifercot  ai  to  Modon  or  Reft  $  fo  that 
neither  Motion  or  Reft  are  eflential  to  Matter, 
(a.)  'Tis  plain  alfo  from  hence,  that  naturally  of 
it  felf,  00  Body  can  ever  move  in  a  Curve  Line  ; 
lor  &iee  all  Motion  is  originally  and  natually  rec- 
tilinear, 'tis  impoiTible  that  any  Body  can  move 
in  a  Cunt  or  Line  that  is  not  ftrait  of  it  felf ;  be- 
canfe  then  it  muft  of  it  lelf  continually  alter  the 
PireiSipn  of  iu  Motion,  which  cannot  be,  by  the 
loftner  ClNwKtnr  ;  wherefore  the  Motion  c«  the 
MciVenly  Bodies  in  Circles  or  EHipfcs  cannot  be 
accounted  for  by  the  natural  Laws  of  Motion ; 
.  but  it  is  owing  to  the  Will  of  the  great  Creator 
'that  they  ire  ktpt  in  their  Orbiu  by  an  attradire 
Force.*  ^ 

From  the  fccond  of  the  three  Laws  of  Motion, 
it  follows,  that  all  Eifet^s  will  always  be  propor* 
tiooal  to  their  Adequste  Cnufti  ;  and  thus  if  a- 
nv  Degree  of  any  Force  will  prodnce  any  Degree 
or  Motion,  a  double  Degree  of  the  lame  Force 
wiU  produce  a  double  Degree  of  Motion,  a  Triple, 
n  "triply  and  ib  ou  in  any  Ratio  whatlbever. 
And  thii  Mocion  mnft  proceed  on  in  the  fame  Dire- 
.^kioo  with  that  of  the  moving  Force,  becaufe'tis 
from  Thtt  only  that  the  Motion  arifcs  ;  and  Bo- 
diei  once  in  Motion, CMttOC change  tbcir  Diredli- 
00  of  themfelVeSi 

KxA  If  a  Body  be  already  in  Motion,  the  Mori- 
on  arifing  from  a  Force  imprcfs'd,  if  it  be  in  the 
fame  Dircdion  with  that  of  the  former  Motion,  it 
Will  increafe  it  in  FrofOttion  to  its  Power  ;  but  if 
it  be  imprefs'd  in  a  contrary  Diredioo,  it  deftrojrs 
the  former  Motion  either  totally  or  in  parr,  that  is, 
equal  to  the  Force  of  the  Impreflion.  And  when 
|c  hath  a  Diredioa  any  way  oblique  to  that  of 


the  former  Motion,  it  is  either  added  to,  or  Tub- 
traded  from  it,  according  as  a  Mocioo  arifing 
from  a  Compoficion  of  thole  two,  is  determined. 

MOUNT-EGG  ;  after  Tin  fiom  the  burnt  Ort 
is  melred  down  and  rcmeltcd,  there  will  fome> 
timesremain  a  different  Slugg  in  the  Bodomof  cbo 
Flttf  this  they  call  Mtunt-Bu ;  and  ifco*  «f«  In 
Colour,  yet  is  of  an  Iron  Nature,  at  huh  bnai 
found  by  applying  a  M*gHtt  to  it. 

MUD-SUCKERS,  Limifuvx,  are  a  Sort  of 
Waters  Fowl  which  fock  out  o£  the  Mwiof  Chaa* 
ncb^  <!fr.  Ibmeoily  Jnice  or  Slime  with  which  they 
are  nouriflicd  ;  hence  they  .ire  always  dclicare 
Flefli,  and  ihcir  very  Guts  uncJcanfcd  from  the 
Excrements  are  ufually  eaten,  as  thofe  of  tVMJ 
cock/,  &C.  Tbefe  Miidpiekfrt  have  thetefcie  Vtif 
long  Bills,  and  broad  near  the  Tip. 

MULIER,  a  Term  ufed  in  our  Common  Lawj 
fome  think  to  be  a  Corruption  either  fiom  the 
Latin  MeUar,  or  the  French  jsdtilum,  and  lignifie. 
the  LAvful  JJfue  preferred  before  an  eldef  firothe^ 
born  out  of  Matrimony.  Others  will  have  it  r^j 
be  derived,  ^ua/i  ex  muUeft  nttuj  non  ex  tmm 
bin*  i  and  lo  they  ul^ the  Word  tiUn  miUmatat' 
in  Oppoficton  10  a  fiaftard  sand  in  tUsSenle  the 
Scotch  alfo  ufe  the  Word,  and  thocfim  this  Jaft 
Etymology  is  moft  probable. 

MULTA  or  Multura  Efi/cof)$\  was  fbrmerly  «' 
Fine  or  Mold  paid  to  the  Kjog,  dut  a  Bifhop 
might  have  Power  to  make  his  uft  Will  and  Te-^ 
(lament  ;  as  alfo  to  have  the  Probate  of  ochc^ 
Mens,  and  the  granting  Admintftntions..  > . 

MULTIPUCATION  :  It  often  fiansenstKal 
'tis  necdiefsto  exprefs  at  large  all  the  Figures  of 
the  Frodut^  efpecialiy  where  the  Fadert  have 
each  many  Places  of  Decimal  Parts  ;  and  theio-' 
fore  the  loUowing  Compendium  is  as  nlc6ii  at 
'tis  cnilons. 

Suppofe  3.141  J91  were  to  be  multiplied  by 
52.74^8  ;  and  that  a  Produdl  which  Ihould  have 
4  Places  ut  Decimals,  would  be  enough  for  ibo 
prefent  Purpofe.  Firft  write  down  the  MultipU. 
canJ,  and  (et  the  PUce  efVnitts  in  the  MuUiflitr 
under  that  Figure  of  the  Multiplicand,  whofe 
Place  you  intend  to  keep  in  the  VtoduCt.  ^hno 
let  3.141)91  be  ihk 'Nbtltiflietnd,  and  you  would 
have  but  4  Places  of  Decimals  in  the  Produ(Sa 
place  therefore  2,  the  Place  of  Units  in  the  iUbt 
tiflier,  under  3  the  4th  Place  of  Declflials  in  dlt 
htMM/liesnd,   Thus,  3.I4IS9X 

After  this  place  all   — 

the  other  Figures  of  1570796 

the  Midclpiter  in  a   .  4«8gi' 

contrary  Order  j  %  1991 

the  3  "Tens  in  )t  to  1x57 

the  Right-hand  in  the  94 

Place  of  Unites,  and  %$ 

all  the  Decimal  Parti  I 

to  the  Left-hand,  as    l6sj6m     The  Produd 

>ou  fee  in  the  Exam-  with  4  places  of 

pie.  Then  in  multi-  Decinials  ooly* 

plying  begin  always 

at  the  FifBre  in  the  MiihifHcMi  thar  ftands  over 

the  Figure  yon  multiply  by  ;  fetting  down  the 
firft  Figure  of  each  particular  Produd,  diredlly 
underneath  one  another,  otily  you  muft  have  Re^ 
gaidfothelncrealewluiGhwmldbavearifen  out 
of  the  mnltiplicatien  of  the  two  next  Figures, 
which  (land  to  the  Right  Hand  of  that  Fignro  in 
cbcMultipUcaod,  which  yon  begin  with. 


Digitized  by  Google 


 M  U  S 

Thu»y  iay  ;  times  9  is  45,  and  onewhich  would 
arife  from  5  multi;  lying  2,  makes  41? ;  chtrcforc 
write  down  6  and  go  on  as  in  cominon  Muhipli- 


M  U  S 


.whicn  w nil  liiC  Incrcalc  tnai  uou.d  ariic  fruni  2 
niuJciplyJng  9 ;  wiK  be  nearly  two  Tens  to  be  pur 
downiiifioulofciieCTPber.  Then  (ay,  twice  1 
IS  1,  tiuloiKTo  besodcd  from  the  twice  5  is  3  ; 
cbercforc  write  do*n  3,  and  fee  on  as  ufu.illy. 

Next  go  on  with  7,  and  fay,  7  times  i  is  7,  but 
fion  iteOonfidenrion  of  7  being  multiplied  into 
die  two  Figures  ;  and  9,  which  ftand  to  the  Right 
Hand  of  the  1,  there  wiU  be  4  to  be  added  j  fu  7 

■  Aqotlier  Bxumfb  will  nakeall  plain. 

Let  i'^T.'^5^  be  to  be  niuiriplied  by  7^.4?,  and 
tint  Product  10  be  entirely  contifting  of  Integers 
witimtt  Decimal  Pun.' 


Firft  write  dowo 
tlie  Aidtiplican^,  and 
then  fee  0,  c'k-  Place  of 
Units,  in  the  MoltN 
plier  under  7  the  Place 
of  Units  in  the  Mul- 
tijHidnd  (bccaufc  you 
Me  to  have  no  Deci- 
nMlFara)  «ad  writ* 
the  other  Fi- 


2S7.35* 
84.67 

i9o  15 

»5  44 
I  03 
to 


TkeProdod 


gurcs  m  a  contrary 
Order,  as  aboire  di- 

ndjed  i  proceeding  alto  wUcacblivgfe  Fi^nre, 


MULTONBS  Auri,  were  fcnnerly  Pieces  of 
t  Gold  Coin  impreft  wkfa  the  Figuie  of  «>6iwq>  or 
lAtnb  (perhaps  the  Jlgm$a  OHy'itomnAKmn  they 

ha^  thi';  N.unf,  M:j!ta  being  then  nfcd  fiir  a 
Sheep,  as  Mutte  and  Maio  -wus  alfo,  whence  our 
Wmk  MMttm.  Tliit  Coin  waa  more  common  in 
FVmiw  ;  bnt  that  it  was  fometimes  uled  alfo  in 
BngUnd,  appears  by  a  Patent  of  33       '  • 

MUNDICK,  IS  a  Marchaiitc  found  In  he  Tin. 
mumetf  of  a  Coknr  white,  yellow,  or  green.  They 
amKoMa  ciS  it  mM:tf  ;  it  feeois  to.bie-*  Kind  oIF 
Sulphur,  bcuv  fe  Fire  only  feparates  It  from  the  Ti», 
ana  ic  evaporates  intoSoioke.  Tlte  m$m4iel^  Ore 
IB  cafily  known  by  its  br*«ii  fibi^oloaied  glineii. 
ing,  atnei     itsfooo  cdooriogyoitr  Fingers.  Some 

■  fay  this  nourifljes  the  Tin,  and  yet  they  fay  alfo, 
wbcrc  much  Mundick,  is  found  there  is  little  or  no 
Tia :  and  'tis  cmain,  that  if  there  be  axxy^  Mun- 
d&i  itt  ndiing  tlie  Tin,  it  makes  ic  iliick'and 
cmddy,  as  they  fpcak  ;  rhat  is,  ixia  nOC  to  dndile 
asothcrwifc  ic  wouiil  be. 
MUNIOKS,  in.  Architedure,  are  the  fiiort 

^  upright  Pofts  or  B«f«  tJutc  divide  the  lisvcral  Lights 
in  a  Window  Frame. 

MUSCLE  ;  A  Mufde  is  only  a  Bundle  of-Fibns, 
wfaKb  being  clolely  compadcd  at  each  End,  make 
the  two  Tendons,  each  of  which  it  iorened  into 
fbine  fixt  Parts  of  the  Body.  Every  one  of  thcfe 
Fibres  conlifts  of  a  prodigious  Number  of  Icffer 
fibrit^,  which  are  fo  many  very  (lender  eJsfticl(_ 
CtmtU  bomd  tlbcmt.  by  fmall  (raofrnfe  parallel 
Tbfvads,  which  divide  tbefe  boflow  flhntU  Ptnro 
fo  many  claftick  Cyjlei  or  Veficulx,  which  arc  or- 
bicular, being  formed  of  two  concave  Segments 
of  a  Spbffft.  Imo  «my  one  of  tbefe  VeficuU,  an 
Vett,  orNcnre  oiMr  )  theficft  to  bring 


and  carry  back  the  81oo<l ;  die  laft  to  carry  thither 

iW  LlijUiJuni  L<r>  lo^utn  iji  Nervous  Juice,' which 
mingling  ifi  ihc  i  ejtiiHX,  wnh  the  Blood,  doth  ve- 
ry i  r.  bably  (ii  hid  ing  an  acid  Taftr, and  therefore 
u;;ii,jhngof  Partu  :  Vi.h  .irc  pointed  and  fo 
quahticil  to  prick  aua  l-icaK  rhc  Globules  of  the 
lilni  d)  k  tout  the  imprifonLxi  elaittck  Air  which 
bcibre- was  contained  in  (he  Globules,  into  thofe 
liitte  yii/taiU,  whereby  the  tiaftick  Ceils  of  rhe 
Fibrf<  V.  ill  be  blown  u;^,  aaJ  thereby  their  Lou- 
gitudiiiai  Diameters,  troai  L'cU  to  Cell  ftrainted  1 
and  this  mull  contradthc  Length  <^ the  whol* 
Fibre,  and  io  move  that  Org— ,  which  one  of 
the  Tendons  is  fiKt.  This,  imcii  Dr.  Ciiejne^  pbit, 
PrtH.  Nat  ui  fit  l{d!gi(m,  ^ -au.  itmdonhiBdly  xbt 
true  manner  of  mi^e$tUr  Motion.  - 

He  thiokralfo,  tbar  the  brokm  Shells  of  thcfe 
r.'obulc?:  arc  carried  bacl;  liy  the  Veins  to  the 
Lun^t  to  be  new  fonru  d  ;  vi  hicb  is  the  Reafonchac 
molcular  Motion  is  fo  cuijlfantly  and  oniftmilr 
performed,  as  long  as  the  Blood  Globules  aAd  A- 
oima!  Spirits  are  in  fnffieient  Plenty. 

Mt^SCL'LtiS  T;.; .  ;r.Tx.  I'alfah*  vel  Palato: 
Salfing.eus,  a  Multk  ariling  broad  atid  rtndt- 
nous  from  the  Edge  of  all  the  Iitnaeed  Part  of  the 
Oj  PgUti,  fcveral  of  its  Fibres  being  fpread  npoa 
the  Akuibranc  that  covers  the  Foramen  Nariutn, 
;hcn  growing  into  a  fmall  thin  Tendon,  itisrc^^ 
ted  about  the  Hook-like  Prooefs  of  rh  c  l  u  er 
9f  the  Prtceffxt  PteregoiiUtu  imenins,  and  is  inferr- 
ed carnons  i  T-  ihc  membranous,  flt-fhly,  and 
cartilaginuus  fans  of  the  Tube.  Its  Ufc  is  to  di, 
late  and  keep  ot«afh)<  CbanncL  M^gr.  eomp*. 
r*ttt  Sfectm,  f.  47.  »  r 

MUSCULUS  AmkuU  AntcrUr,  is  a  new  {\th\ 
MaBe  of  the  Av^UU,  and  added  to  the  fimtefilro 
difcovered  by  CMjftrimt,  by  .die  DOcafmrhfit 
mfiilrm  tn  his  Ttearife  of  the  Ear.  *  " 
Itarifcsfrom  the  invefting  Membrane  of  thtf 
Temporal  Mulcie,  above  that  Part  of  thtZjgms 
which  proceeds  from  the  0$  "Bni^t  |  theiMe  ran- 
ning  ftrait  down,  it  pans  into  two ;  one  of  which 
is  inferred  to  the  Fore  Par:  of  the  upper  Cavity  of 
I  he  Concbn  ;  and  :he  other  a  little  higher,  into  tho 
Fore  Part  of  the  Cavity  of  the  tc*fb».  He  dc- 
reribet  there  alfii  nwo  new  Mufctts  more,  which 
from  their  Siruarion  be  gives  ihele  Names  to 

MUSCULUS  Anti.Tr^igius  Tciated  Bodies  he 
owns  theft  are  not  to  be  ft-eri. 

MUSICK.    "What  foUovts  is  a  brief  Accouac 

ihc  Elenit^in  lt  }A::Rck^.  COttumuUOllied  br  tfafl 
ingenious  Air.  ^j>ib>n  Park/,  > 

The  Thing  coMlidetcd  In  MM«ck  il  H4mmicMl 
.^'.vr  .i',  or  Sfiund  fo  manageable,  at  topleafe  tbQ 
i:ar  and  Fane)-  of  the  Hearers. 

The  Senfi  of  Sound  is  caufod  in  os  by  tho 
trenblit^  i^uxioa  of  the  Air,  excited  bv  the  Per* ' 
ctiffiott  of  Tome  folid  Body,  as  a  Bell,  String,' 
Pipe,  ^c.  ' 

This  Trembling  of  the  Air  i«  quick  or dow^ 
according  to  the  Impre^ftia'fiMn  b^  iho  VMceor 
Inftrim-ent.  The  c]uickcr  the  Trembling  is,  tho 
more  acute  and  fhaip  is  the  S«und  j  and  the  ilower, 
the  more  grave  and  flat. 

The  lame  £>r|ree  of  Qnicknefs  of  the  Trem- 
bling or  Pafftt  4»'xhb  Itir  being  continued,  the 
lairic  SouimI  or  Korc  is  ccnrinucd  alfo.  Hence  a 
tbuniiing  Siring  keeping  the  fame  Note  to  tbelaft^ 
fliews,  that  its  Vibratiaoa  ate  in  <todhl  Tune  fiou  *' 
the  pw^i^  t  rhe  leaft  Ranges  «t hs -modea. 

M  iu  m  i.  The 
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The  (hotter  ft  mufioJ  String  is,  eateris  ftrihut,  i 

the  qurckcrare  its  Vibrations,  and  the  more  acute 
iu  Note :  And,c(ncrariwife(  the  longer  a  String 
ii^  the  more  flow  are  in  Vibraritau^  «od  die  more 
grave  its  Note. 

Hence  the  Proponions  of  the  Degrees  of  Acute- 
tufs  andGrirt/yi  of  Notes  arc  computed  from  the 
Divifioitf  of  aMMMa&er</,or  ftrained  nuffienl  String. 

The  Proporrioa  of  Quickjuft  in  che  Vibrations 
of  two  Strings,  and  a!fo  of  the  Pulfes  of  the  Air 
excited  thereby,  is  J^ciproc4l  or  Counter  to  the 
Lengths  <rf  the  Strings  ;  fo  twice  the  Length  gives 
(t£terii  fmhu}  ii«^die  Qpckneft  of  FulTcs  Cor 
bstftht  Number  0f  Pulftt  in  rbe  fame  thne,)  If 
the  Lengths  arc  as  3  to  2,  the  Velocity  of  Pnlfes 
is  as  t  to  3, 0c.  Hence  the  Relation  or  Proportion 
«f  mnficalNoca  u  deMnnioed  as  IbUowr. 


C 


c 
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■4 — *- 


r, 


Fig.!. 
Fig.  a 
Hi  . 

Fig.  1.  Let  A  B  reprefent  amufical  String  (Inpi 
pofe  a  Btfi  VM)  ftcaiiwd  fo  astogiv«  a  dear 
Sound.  Let  it  be  divided  into  two  equal  Pam  it 

C.  Stop  the  String  at  C,  and  the  Part  CB  fbcing 
ftrock)  will  found  an  OSave  or  Eighth  to  the  Note 
of  the  wiK>le  ScriogA  B  when  undopt.  CB  h  in 
length  ro  A  B  I  to  1 ;  and  the  VibrMient  of  C  fi 
to  thole  ut  A  B  (in  the  (ame  Time)  as  i  to  1 . 
Hence  the  Proportion  of  an  084V*  or  DUftfm  is 
Oonbk,  %  to  I. 

Fig.  1.  I.cr  the  String  A  B  be  divided  inrn  three 
equal  Parts,  of  which  A  C  is  one.  If  the  iitring 
be  ftop'd  in  C,  the  Part  C  B  will  found  a  ^ftb  to 
the  Note  of  the  whok  Strinfr  CB  ittoAB 
(in  length;  as  i  to  3,  «»d  *«  VibfitiOniof  CB 
arc  tLJ  ihoic  of  A  B  as  3  to  i  in  Quicknefs.  Hence 
the  Proportion  between  the  two  Notes  of  a  Fifib 
{DUftntt)  it  MtfyukOttnt  3  » 1. 

Fig.  3.  Let  A  C  be  a  Quarter  of  the  whole 
Siring  A  B.  Stop  in  C,  and  the  Piir  C  B  will 
ibmui  a  Fmtb  to  the  Note  of  the  whole  Soing 
AB>  Hence  the  Proportion  between  riieNaiei  of 
«  FmrA  (DiMi0krm)  i»  S^ffHkatia,  4  to  3> 

Fig.  4.  Let  A  C  be  a  Fifth  Pan  of  the  String 
A  B.   Stop  in  will  C  B  fouod  a  Gr«4Ur 

TiMVi^rotbeNMeoftbewboteSiriiigAfii  The 

Pror'^iniun  therefore  of  the  Notes  of  ^QntMr  or 
Sharp  Third  is  Se/tjuifuarta,  5  to  4. 

Fig.  s.  Let  A  C  bethe  fixtb  Part  of  AB.  Stop 
in  C,  fo  will  C  B  found  a  Ltjfer  or  Fit*  Third 
to  A  fi,  whole  PkoponiM  is  theic&te  Srf<pdfidn. 
t4f  6  to 

If  O  B  (Fig.  4)  be  l^of  A  fi,  BD  wiU iband  a 
Cnster  Sixth  to  A  B. 

•  IfCB  (l^ir.^J  be  i  of  A  Bi,  CD  wiUibuod  a 


From'wluu  bath  been  ftid  ic6flo«r%  diat 


U 


^2^ 
3 
4 

ii 


Pulfcs  r  17  AnEi^biatOBmti. 
of  the      1  Of  die  I 
Acuter   1 3  {  lower    |  AFtank    '  . 
Note  be  ^  4  >  Note     }►  AgreMter  HkdL, 
equal  in  I  5  |  theOm- 1  A  lejfer  Tbiri. 
Time     I  3  I  coed  is  |  A  greater  Sixth. 
to  .  iAUfftrSimk, 


When  two  Note*  In  any  of  the  precedent  Pro^ 
portions  one  to  another,  are  founded  togethet; 
their  Sounds  are  agreeable  and  pleafing  to  the  £ar» 
and  are  therefore  called  Concorr^t.  Of  rhefe  the 
Eighth  and  Fifth  are  called  Pcr/cd  Conardt ; 
Thirds  and  Sixths  arc  called  Imferfefl  Couturdt  : 
Tlx  Fourth  (anciently  accoumeda  Cmcw^^)  is  hf 
modem  Mnfeiaot  acoonoied  a  Difitrd  to  the  40 
in  Confort-Mufick,  as  waoiiftg a  flfih  ttttdsrvo 
compleac  the  Harmony. 

.  The  ab6ve>menttoiied  are  all  the  Simple  Co»7 
coeds  thai  the  Ear  allows  of.  If  the  Pcopoctioa 
between  any  two  Notes  be  etmftmuM  oFthe  Pro- 
portion of  an  Oclazv  with  that  of  any  ctlier  Con- 
cord, it  retains  the  l^atne  and  Nature  of  the  added 
Concord.  So  a  Tenth,  that  is,  an  Bight  and  TUri, 
is  accounted  but  a  Thirds  and  (a  of  the  ref^. 

All  other  Proportions  between  %  Notes  luunJ- 
ing  together  produce  Difcords,  or  Sounds  barfh 
and  unpleafing  to  the  Ear,  the  Coincidcnctes  of. 
tke  Poltts  being  too  remote  one  ftron  tbe  other. 

By  this  it  appean,  that  CemmenfurabiHty  :n  th; 
Quicknefs  of  the  Vibrations  is  necefiary  to  Ccncer* 
dance ;  and  the  fmaller  the  Numben  are  that  ex- 
pniMbe  Praportipoofcbo  Pidlesin  the  £une  TiiM^ 
or  tbe  wuttt  dietr  Cflfaddcucies,  tbe  more  fttftS 
is  the  Harmony.  And  confequently  if  their  Pulfcs 
be  of  IntommenfurahU  yelecitiei,  the  Difctrd  will 
be  in  the  Ughefi  Degree  harfti  and  dijpiarfing. 

From  this  Account  of  Concords  md  Dircord'; 
naay  a  Realbn  be  given  of  levcral  PIi3;;aoi:ieiia  ut 
Sounds,  as  particularly  why  two  Strings  of  a  Btift 
VM  that  ace  t^iuyonx  ot  OUdvt$  ooc  to  the  other* 
If  one  beftmcki  the  other  wiH  tfcrablefoas  to  be ' 
fenfibly  pcrceitted  tf  a  fmall  Bit  of  Paper  belaid 
op  it.  For  the  String  that  is  (Iruck  putting  the 
Air  into  a  certain  Degree  of  trtmblin]^  which  be< 
ing  che  fame^  or  next  Degree  of  peoporriooal 
Qjiickneiscotbatof  cbe  onftroek  Stnng^  fteiita 
trembling  alfo.  This  Experiment,  (and  others  of 
like  Nature)  Dr.  Haider  very  well  illufttmcs  by 
the  Inftance  of  a  Pmiw/irm,  which  if  you  blow  in- 
to Motiun,  and  continue  to  blow  unifoimly  as  it 
begins  to  go  from  you,  it  may  be  continaed  in 
Morii  ;^  as  1  '1-!^  asyou  pleafe;  but  if  you  blow  ir- 
regularly (lometimcs  as  ic  goes  and  ibtnetiincs  as 
it  cooaes^  its  Mocioo  will  be  check'd,  and  at  laft  - 
ceafe. 

fieiag'OQcein  a  Room  where  was  a  Baft  VUii 
and  ftriking  one  of  the  Strings,  a  loofe  Qparry  of  ' 
Glals  in  the  Window  jacrM  evory  Time  tfaatString 
was  (trade,  which  it  wonld  not  do  open  ftriking 

any  of  the  other  difcording  Strings.  The  Reafon 
of  which  kcm  to  be,  that  the  Times  of  the  Vibra- 
tions of  the  loofe  Quarry  were  eqod  for  ill  oear 
Concordance)  to  thole  of  the  String. 

From  the  foregoing  Proportions  may  thole  of 
all  other  inulical  Intervals  be  c  ;iij  uied  by  Com- 
pounding or  Dividing.  I'll  give  a  few  laftances, 
and  ibr  mace  icfer  to  Dr.  HoU»\  CnmUt  mmi 

Priaeifttt 
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J^nciples  «f  Htmmny^  where  all  Thingi  are  more 

fbll)  I  reared  of. 

JiCt  It  be  required  ro  find  w  hz'  propr  rtioh  the 
4%xnXBIt  Notes  wili  have  of  Fourth  and  Fift'i  nj- 
drd  ragcrher.  The  Proportion  of  the  Nou  s  of  a 
Fifih  ucxprcfs'd  by  i,  that  of  a  Fourth  Byi  :  Com- 
pound thcfc  Proporrioiif,  fo  I  x  I"  V'  which 
i|  the  Proporiioa  of  aQ03«ve:  Wbcoce  it  appcj^v 
(hat  a  &mnh  and  Fifth  added  together  make^ii 
Elihth.  Again,  to  find  the  Difference  between  a 
Filth  and  a  Fourth  ;  Divide  '  by^  Ct)!/"-]  ^ 
gives  ^,  which  is  thcrctore  the  Proporiion  of  a 
greater  Tone  by  which  a  Fifth  aiul  Fourth  diflftf. 

To  find  the  Difltrence  between  a  Greater  Sixth 
and  a  Fifth  ;  Divide  \  (iht  Proportion  of  a  Great- 
er Sixth)  by  i  (that  of  a  Fifth;  it  gives  V  U)  \ 
f — ^3  whi<^  it  the  Proportion  of  a  Ltffer  Tene. 

To  find  the  Difference  of  a  Fourth  and  Greater 
Third,  Divide  i  by  J  ^  (=^3  it  gives  ff, 
which  is  thefcfore  the  Proportion  of  a  Semi- tone 
(or  kfler  gndnai  laterval)  by  which  a  greater 
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Thinl  Md  Poarth  dlfler.  Ta  like 

other  Intervals  be  compare l^. 

In  a  gradual  Senet  ot  8  Notes,  there  are  oo&-' 
taincd  ;  Tenet ^  (or  whole  Notes)  )  Greater  ud' 
1  LeiTeTyaod  X  Smi'$mets  Cor  half  Notes)  wbofcT' 
Order  vnoag  thooifelves  is  different  according  to 
ihi  Kj:>. 

The  Kf)  ij  the  Principal  or  Fundamcnul  Not«r 
ef  a  Tunc,  to  which  the  reft  have  proper  RefiuS<^ 
on$,  and  with  which  the  Bafs  a'way^  concludes: 

The  Kfy  is  called  Fltit  or  Si)4rp,  uot  as  to  the' 
Key-Note  it  fflf,  bat  with  Refpe^  to  the 
Sixibf  and  Stt^h  above  ic  A  Wk$  JQv  ia'  that 
which  hath  above  it  (and  redconing  from  the  Key),, 
a  Lf/7fr  Third,  Sixth  and  Seventh  j  and  ^  Sbtrf 
K^yM  that  which  hath  a  Greater  Third,  Sixth  aika,' 
Seventh;  the  id,  ^B^ani  ith  being  Vtt  Bad^ 
Intervals  in  bnrh  Keys,  * "' 

The  annexed  Figures  ihew  how  a  Si^i^  it  W 
be  divided  to  enrefi  tbeNoKiiil  a  Wmr^' 
ShatpKey.  Hn". 


r 


r 


n 


8 


H 


?  P. 


Fig.  !■  A  H  is  the  whole  String,  whofe  Sound 
gives  the  Key-Nocei  B»C,  Ot&e.  Ihew  tlie  Di> 
vifionc  (or  Stops)  co  expn6  the  Notes  of «  Fiat 

Key. 

1  he  Numbers  (et  to  each  litdeTiirCof  the  Line, 
(hew  the  Pniportiont  of  the  nfcit  imnediaie  Notea 


one  to  aiiodiier^  and  alio  of  the  Length  of  Striitu 
from  tliefe  Diviftma  «o  H :  So  ■^ftandiaj  be- 
tween D  and  E,  (hews,  that  »  »  B'H'tt 
1  o  CO  9  ;  and  fo  of  the  reft. 

Upon  the  Arched  Uaet  is  exprela'3  theRelaiioo 
ofiliefeTei«lNoccttodieiQ(3^Md  aifo  cf  tbc 

^  ibuMli^g 
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founding  tm.  to  the  whole  Striiig.  So  fi  H  is  *  of 
i^whc^  S^IUL  and  founds  a  Fifcb  to  the  Key. 
h^ofimsti^Jil.  ».fliewf  die  Divifiow  in  a 

TSv^iFfe^A  H  (f^.  I.)  be  a  Line  24  Inches  lon^, 
ttiai  will  A  E be ir  Inches  :  A  C  4  Inches,  AD 
^ulofliiei^  A£ t iMb^  AF9r*A G lof^tidfta, 

A  a  la  Inches.  "     '  > 

To.  Cijprcis  the  Notes  of  a  -"harp  K.ey,  let  A  H 
(Fix.  a.)  be  a  Line  14  Inches  loi.j;-  then  is  A  B 
ij  In^cs,  A  C  4v  Inches,  A  J>6  Inches,  E  S 
laches;  A  F  9I.  A  G  1 1|,  A  a  li  Inches. 

If  a  middle  liz'd  Gui-ftring  be  drained  over  a 
Line  liius  dlv  i  Jed  at  about  a  fifth  Part  of  an  Inch 
D^^ance  from  the  Line,  the  DivifloAs  mark'd  in 
t%ynewtU  {ke3f  where  CQ^IPp  4>F  String  fo  as 
toexprcfe  the  fcveral  Notes. '        "  ' 

^-Above  and  bclou  the  Eighth  the  Notes  afccnd 
axM  deiiwnd  ii^.lhe  fatue  order  repeated,  and  there- 
fere  aOEi^ts  are  called  by  the  fame  Names,  and 
(in  the  G4mta)6^^  with  chciame  Leucn  of  che 
Alphabet. 

I  cannot  here  omir  two  Obicrvations  that  have 
been  made  relating  to  what  has  been  faid  :  The 
Hsft  by  Sir  ^fiuK  Nrvfwa  in  his  Trcatife  of  Light 
anA  Colours,  where  confiderinp  the  Culuurs  pro- 
duced byihc  Sun's  Light  paifujg  through  a  Tri- 
angular^lafs  Pri(m,  and  tneafuring  the  Space  that 
each  of  the  pev«n  Colours  (Red,  Orange,  Yellow, 
Green,  Blue,  Inidico,  Violet)  ukc  up,  he  found 
the  Divifions  pf  the  whole  Length  of  the  coloured 
Image,  to  be  the  fame  with., that  of  AAieruehord 
into  che  Tones  and  Seoiinaoes  of  •  aA  OSbnw.  See 

'<  .  '  ^ 

.6  Q 

the  other  Obfervacioa  ia  5  -r^-Q-f 
MDcming  the  Proportions^tif  >  ^rz^zi 
the  Notes  in  a  ful!  Clofe  up- 
on  an  Orgitt  or  Her^ficliord, 

That  they  are  as  the  3 
Numbers  i,  2,  3,  4»  S>  ^>  * 
in  order,  beginning  fiooithe 
B«/f,   a»  u  here  pcick'd  t  *"~0' 
down. 

All  the  Notes  conimmly  nied  in  Mufick  are 
tvnpri^  intheirOifeitt  a.  Ss»k  which  it  caU'd 
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Sometimes  Ledger  Lines  are  added  above  and 
be  low,  as  Occafion  requires. 

In  the  iirft  Column  are  let  the  Names  by  which 
thb  Keys,  or  Noief,  are  eommoiily  called,  as 
G/iinut,  A  re,  &c.  In  the  fccond  Column  arc  fee 
the  7  Letters  belonging  to  the  feveral  Lines  and 
Spaces.  The  third  Colttmn  conuins  the  Clifft, 
and  Qiews  how  many  Degrees,  or  Notes,  they  are 
one  above  or  bebw  the  other  ;  which  being 
kncvvii,  the  other  DefrMsof  Diftanee  aweaili;. 

computed. 

Five  of  thefe  Lines,  widi  rhdr  Spaeet,  arecMnJ 

monly  fufficient  forthe  pricking  of  a  Tune;  there- 
fore is  the  whole  Scale  divided  into  3  Syftcms  or 
Sr.;vci,  coijijafll-d  in  by  arched  Lines.  Of  thefe 
the  lower  s  belsng  to  the  fia(i^  andarediftio- 
gmlh'd  by  Uiis  Mark  S  upon  the  line  ofP.  Tho 
uppcrmoft  5  Lines  contain*  the  Tr^U  Part,  which 
hath  for  its  C/<;iJ^"|  or     upon  the  Line  of  G. 

The  Tenor,  or  middle  Part,  hath  for  us  Cliff  this 
Mark  ^  upon  the  Line  of  C,  which  only  is  its 
proper  Line,  (he  other  4  being  borrowed icom  the 

Treble  and  Baft. 

Of  Sol-fa  ing,  and  Tuning  li$ttt  wbtH  friclCd  dnm. 

In  learning  tofing,  it  is  nece/Tan' that  the  Notes 
Names,  Places,  and  Dificrence  in  Sound  from  each 
other  be  well  known,  and  a  Habit  (by  Prac- 
tice) of  naming  and  tniaiuthem  right  at  Sight. 

'ntNtnya  in  Uftare  Gim  thefe  4  Monefylfa-* 
bles,  fol,  la,  mi,  fa  ;  which  yet  muft  (and  has 
been)  own'd  incongruous';  for  fevcn  diftimS: 
Notes  fhould  ccrui'nly  have  as  many  N^^tes  to  dU 
ftinguifl)  (hem  by.  I  (hall  therefore,  after  I  have 
given  a  lliort  Account  of  the  Ufe  of  thofe  Names, 
pi  npo'.c  another  way  of  naiiuiig  the  Notes  in  Sing- 
iiig,  which  I  judge  Cand  have  found  by  £xper&« 
cnce)  to  be  better.  •  . 

In  order  ro  Sel  f.':  a  Tunc,  ( that  is,  to  nameand 
rune  the  Notes  right)  the  Piace  of  mi  muft  be  firft 
known,  which  is  Bin  the  Scale,  as  being  the  next 
Note  above  tbfM  Jwar  immediately  Aiccecding 
each  other.:  b  cafe  of  PIt»  (b)  and'Sharp  (#) 
dw  PhbcebfMtf  is  fiwind  aa  in  chii  Tables 


When B  and  £  are  \ Pkt,  mi  ftnndsio  -[  A  ^ 


^  BE  and  A  are 

Vii 
Fat 

•  FG&Caie 


Wheni  F  and  Care  \^Urf, 


The  Place  of  m*  being  known,'  youafcend  a- 
bove  m  by  fa,  f»l,  fa,fa,Jol,  Id  j  and  defcend 
below  aw*  by  U,  fol^  /«,  l»,j9l,f*,  calling  ail 
Eights  by  dw  fame  Name. 


— ^. — _    —   —  — 
Se/  la  fa  fol  /<»  mi     fa  fol  la  fa  fol  U  mi. 


Al«  i.i  A. 

Ufs  fill*  ISA  fs  ftl  U  fit  ftl  U  mi. 

m 
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'  ■.      Bowpropofe  the  other  wty  of  wuBUCtbe 

IVJotcj,  that  I  tnention'd  before. 

The  fevcn  mufical  Notes  being  exprefsd in  the 
Gamut  by  the  7  firft  Lenen  of  the  Alphabet,  A. 
Bt  C,  D,  E,  F,  G  i  lec  ihefe  Letters  be  their  Names 
'whereby  to  cxprcfs  them  in  Singing.  Only,  for 
ixtter  Sound'*  frkc,  and  to  acc«mmodatc  them  to 
ue  Variatioatby  Fltts  a.adShtrf>,  let  yf  and  £  be 
ol'd  lAtni  IB.  tct  F  be  called  Fd  fwith  a  broa- 
der Sound  as  in  the  Word  FmI.)  G  and  C  are  to 
be  pronounc'd  Ge  and  Ce  ;  fo  will  the  7  Names  be 
tAt  B,  C*,  O,  IB,  Fj,  Ge.  When  A  and  E  are 
'sMu^k'd  to  be  flat  at  che  ficgumiog  of  the  Staff  of 
Linn,  let  tfiimtk  caled  Mjf  and  mS;  when  B  is 
Flat  call  it  Be.  as  in  the  Word  Benefit.  When  F 
iamark'd  to  be  a  Sharp,  let  it  be  call'd  Fn,  as  in  the 
'WokI  Ftitdl.  When  C  it  Skup  call  it  Cee  (its  pro- 
per'Kame.)  In  1  ike  manner,  whea G is Sliarp) 
Jet  it  be  caUed  Gee,  not  Ge. 

By  this  means  the  proper  Letter  exprcitingeach 
Haas  is  piefeirv'd,  and  ailo  a  Provilicui  made  for 
VtmxiM  'of  ilw  Vmtt  •eoanUoi  «i  dte  Note 
1  ttf  'Flit  or  Sbisid 


O,  IE,  Fi,  Gi,  lA,  B,  Ct,  D,  IB,  Fi,  Gt. 


J  fSr,«*4B«|C«»i>^£. 


in  tImtriUt  Cliff. 


lu;^,  7^  Bp  C»,  D,  IB,  F4p  G». 


t.     Fm,  Ge,  lA,  B,  Ct,  D,  IB,  Fd. 


i 


iA,       Fij  IB,  i>,  €0  I  IB,  D,Cc,B,iA,G€. 

».    ».   3.   4»  J. 


G»,  F4,  iS,  D,  C#. 

In  this  Example  (confifting  of  3  Bars  or  Divi- 
fions)  yon  have  in  the  firft  Bar  the  Notes  of  Six 
Bells,  beginaing  at  the  Leger-line  above  the  Staff, 
wbidi  is  the  Place  of  A,  faocoiding  to  the  Order 
intheC<r»«/J  Begin  with  your  Voice  pretty 
high  (that  you  may  after  reach  the  lower  Notes 
in  the  other  Bars^  and  ling  3  or  4  times  diftindJy 
the  firft  fix  Notes,  calling  them  i,  2,  3,  4,  5,  6. 
Then  call  them  by  their  proper  Names,  ffet  un- 
der the  Staff;  I  A,  Ge,  Fd,  IB,  D,  Ce  ■  finging  them 
in  the  fame  Taoc  cbtc  yoa  did  the  Nnouerl '  1, 
1,  3,  4.  5,  6. 

Proceed  to  the  (ccoai  Bar,  but  firft  fing  your 
former  fit  Notes  once  or  twice  over,  holding  out 
the  Note  IB  a  little  longer  than  the  reft  sehen  re- 
peating only  the  three  laft  Notei  of  the  firft  Six, 
begin  at  IE  in  the  fccond  Bar,  and  fing  IE,  D,  Ce, 
B,  lA,  Ge,  in  the  Tune  of  Six  Bells,  keeping 
the  three  firft  Notes  of  this  Six  in  the  fiune  Tnne 
with  the  three  laft  bf  the  former  Sizl  Soitreyba 
led  gradually  one  Note  al-mvc  an  O&ave.  If  you 
ftop  at  the  lower  I  A,  ( one  Note  fliort  of  the  laft  6, 
ynu'will  have  a  rnmpleat  OBave  from  lA  above 
cn  I A  below,  which  is  the  Order  of  Notes  in  jt 
Flat  Key. 

If  your  Voice  will  reach  anoilMr  fix  Notes,  yon 
may,  in  the  Third  Bar,  repriit  the  two  laft 
Notes  of  the  foregoing  Six,  and  fing/^,  Ge,  Fd, 
IE, O, Ct,  in  ciie  Tnae  of  SizBcUs. 

t»  »>  9»  4.  S.       ^*  S.  4f  3i  ^  I* 


To  fing  a  Tone  tme  according  as  it  is  prick'd, 
Isbeft  and  Iboneft  learnt  by  the  Affiftanoe  of  out 

skill'd  in  MuHck  ;  but  where  fuch  cannot  be  had,  | 
a  Petfon  who  has  naturally  a  Mufical  Ear  and 
Fancy,  may,  ^y  the  Method  1  (hall  here  dire«5l) 
attain  to  i  cothpetent  Skill  in  Fl*iH'Se»g,  at  leaft.  | 
In  order  to  which,  I  (hall  only  fuppofe  that  be  can 
Gng  the  Tunc  of  Six  Bfllj,  which  ('with  us  in 
EfigUnJ,  where  that  Number  of  ficlUisfocom* 
iiion)  is  no  great  Thing  to  fnppdfe  in  «  capable  I 
Learner. 

There  being  in  every  OBave  fix  Tonej  and  two 
femittnes,  (as  has  been  (hewn)  it  is  neceffary  tol 
true  Singing^  that  thefc  Tm«/  and  Stmm$$  ihould 
keep  their  proper  Pisces.  '  In  Order  ifierefbre  to  { 

know  and  diftingullh  Tones  and  Semitones,  the 
Learner  mutt  obferve,  that  in  the  Tune  ot  Six 
Bells,  the  Third  and  Femtb  Notes  ^or  Bells)  are 
dift.mt  a  Semitone  ;  all  the  reft  are  diftant  fcich 
irom  its  next)  by  a  Tme.  A  good  Bar  willealily 
oblerve  the  Third  and  iW^  floces  to  be  nearer | 
Soond  thaK  tbe  reft* 


IB,  D,  Ct,  B.  lA;  6r.  6r,  U,  B.  C«.  D,  iB, 
Bdr,  itb  Bm, 

I,  i,  3,  4.  5,  <5.         5,  4,  3,  2,  f. 


I  A,  Gt,  Fn,  IE,  D,  Ce,  Ce,  D,  IE,  Fm,  Gi,  I4. 
6tb  Bar.  ^th  Bar. 

In  the  4rh  Ban  havinp  fonp  the  6  Notes  IE,  D, 
Ce,  B,  lA,  Ge,  in  the  Tune  of  6  Bells  fcvcral 
times,  try  to  (ing  them  backw.ird,  as  in  the  5th 
Bar,  Gt,  lA,  B,  Ce,  D,  IB  j  which  with  a  little 
heed  may  eafily  be  done,  as  may  alfo  the  other 
Six,  beginning  at  lA  in  the  .6th  Bar. 

Here  note,  1.  Tbarthe  Tune  of  Six  Bells  may 
begin  either  ar/^or  IB,  and  no  where  elfe  with* 
out  altering  the  Property  by  Flats  or  Sharps, 
of  which  anon.  2,.  That  the  twg  Scnutenet  lie, 
one  between  B  aftd  CT,  and  cfac  other  betweea 
i£  and  F«. 

Tke 


i^iyuizco  by  GoOglc 
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The  (iwt  DiieffioBi  will  (ene  for  the  follow- 
ing Not«  f«  in  the  Ms  Cl!  f,  aod  tfaerefow  1 
fliali  «tly  fet  dowa  the  Nous. 

ijl.  B*r.  ■  a*» 


4/i;.  Ban  S***  ^^'^ 

i:   i;  3,   4»  5,       «,  5,  4.    3,  i, 


/A  G»,  Fi,      D,  C*.  Cr,  Z),  /£,  Fa,  Ce,  lA. 

Mgtmin  of  rifing  and&Uiog  the  V«iM  by  tm^ 
ia  the  1V«M» 

3;  4^  J*  3  J  i»  3 ;  3, 


IS,  X),  Cf,  B,  M,  G«.  /JB;Ar,C«;/£,C«|CV& 


In  the  firft  Bar,  fing  the  6  Not's  In  order.  }a 
the  id  fiar,  ling  only  rbe  3  Jlrft  two  or'  tbn^ 
times,  then  sk'pping  he  fecond  None  D.  ling  /fi; 
Cf  fevcral  tuics,  atid  then  upwards  Cf  IE.  \a 
like  n^anner  proceed  to  the  following  Bars.  ?:ne- 
ing  the  Notes  in  each  Bar  as  they  'arc  prtck'3» 
ti'I  vou  hive  learnt  ru  raHe  and  fall  die  Voice  bj; 
the  Leapt  there  fet  dowo. 

•  * 

»,    1.    3,  4,  5, 


IS. 


iA,  Ge,  Fi,  iBiO,  Cej  Cr,  C#|  C$,  C#, 

In  the  1 2tb  fiar,  fing  the  6  Notes,  and  taia^ 
ing  hold  Ce  the  3d  Note,  fumewhar  lunger  than 
the  reft  tke  better  to  hit  ic  in  beginning  afterward 
at  that  Note  :  Then  in  the  12th  Bar  txgin  atCe, 
and  repeat  Ce,  B,  lA^  Ge,  feverai  timet,  ^pd  cfaoi 
going  2  StcDs  back,  fiqg.Six  ftomlA  t»  Cr^lieiaw; 
wbicb  will  oe  an  OO090  to  ibe  NoteCSr  above. 

ExMMflet  of  ralfiog  aoil  ftllinK  die  Mecct  b|^ 

»»      3,'  A,  5.  ^-  3;  '»  i  ;  ?,  I. 


IE,  D,  Ce,  B,  lA,  G*.  IE,  D,  Ce  i  IB,  Ct  j  Ce,  IB, 
I.  Air.  s« 


r,  2,  3,  4;      4  ;  4.  I-  3,  4.  5  ; 


I,  5  ;  5,  I-  »»  2,  3;  4.  5,  «;  '»  ^;  i. 


iE^ilAjB.  IB,D,C*,  B,lA,G«ilE,GtiGe,lE. 


^  IA»  Bi  G#,  Bit,  Ge.  Gr,  /^tf,  Oi 

7. 


"Ge,        Ce, ^, a. Ge,  G*. 


i;  *;  3*  4J  s.  «.  A  s;  4;  t;  a;  t: 


/a;  D,  6^      14;'  Ga  Ge,i!4A,  Ciy  b,/A^ 


Ge,      B  i  G^,  Bi  B,  Gr.    G^,       B,  Ce  ^ 
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I,   a,  3,   4f  S.   


Qr,«^,X«,£^  Or. 
tt. 


It,  i 


m 


i£,  D,  Ct,  S,U,  Gfi  Gt,  Gt  i  Ge,  Gt. 

Wben  Fltts  or  Sh&rpt  (  b,  ♦  )  arc  f«  at  rhc  Be- 
•miuDg  of  the  SuiT  by  the  Cliff,  tbey  alter  the 
flKcs  Ibr  beginning  tbe  6  Nocn,  by  retnoving  the 
t0mk$Be$  (One  or  both)  firom  didrohginAl  meet  $ 
the  iPlat  fV]  removing  in  Nbiet  •  Smtttm  lower ; 
^bd  the  Sharp  [!|t  J  remoTing  then  a  Snw'rme 
hiljher.  When  there  «ce  no  Flan  aa4  Sham^  the 
T«Ae^ Six  JBcDt  beg^  tIBmd  idom$  ia 
MKr'CafefuMlowi. 

4.  fi«  is  flat  N  begin  the  /■  D. 

B«  and  m1  are  flat  S'Tnoeof  ^  Gf  ficD. 
"   '  >(  f}iif,Br6c  mfi  aiefllr  •>  4  Bclliac  i  MOr. 

M.-.'i": 

•  J.  F«  is  flurp  "s  begin  the  ^  B8f  /£. 

Wbea<i  F«  and  C  arc  flurp  >Tune  of  S>£&  F«. 
i^tf  G&C  abilurp'>  4Mb«t^  C  fle  A. 

I,  4'  S'  >.»»?.  4.  S, 
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WSf  lEj.  \Os  ^  ABt*'^  cv  • :  j  MtAinc?  nnt 

.  .:  •-.  -  .'-.'.1  w  (.■! tn^-tr 

By  tliK  Table  dboi«^  afliliiiikr'Ml«MI|»le>» 

tnay  be  underftood  how  to  place  the  Six  Notes  in 
any  other  Cafe  of  Flats  and  Shatps,  br  in  Other 
Clitfs.  The  t-emittn»t  ia  aB  Gtfe«:lte!Mll|Bft 
tbe  9d  and  4ih  Notes  of  the        ,  ..,  ^.^ ,.,  ^  ^ 

•  -    •       t  ^' 1   ;•'  -  jI 

See  more,  with  Application  ro  Pfdlrmh,  io  a 
Treattfe  called,  A  tM'twd  Et^  hkthU  u 
Umm  tt  Siai^  h  Book  %  fsmuSfot  t(f» 
pn  in    ■  " 


a. 


a 


:.tlt  majf  be  a  good  Way  to  give  Lcanen  a  No- 
tlcB  of  roe  Altmttans  nude  by  Flats  and  Sharps  j 

in  the  Diftanccs  of  the  Notes,  to  divide  a  Line 
into  iie^ual  Pans  (which  will  do  for  this  Pur- 
pofc,  tbo*  m  Stri(2ne{s  they  fliould  not  be  all  eqnal^ 
as  the  Line  A  a  is  here  divided.  Provide  8  little 
iqnare  Papen  wiifc  tfaefeSLeners,  A,  B,C,  D,  £, 
S,  G,  4,  npoQ  each,  one  ;  and  place  them  as  on 
(be  niMMffide  of  the  Figore,  which  ihews  their  na- 
CMMl0lder»  end  the  Places  of  tJae  S*mii$net  be* 
kween  B  and  C,  attd  between  E  and  F.  Suppofe 
ifliovld'iiow  fee  the  Order  of  the  ToMi  and  {mm- 
mttt  twhca  B  aad  S  an||pediUvjaiheSttf 

ikmi,  ||^  »  do  tUi^  I  wmm  the  Pa^ 

Siark'd  with  B  and  one  Degree  ( anfwcring  to 
a  f«im>«e«)  lower,  or  nearer  to  A  |  and  then  the 
imn  will  ftand  ia  CMct  aa  abate  the  Line, 
^nd  tbe  c«fo  SowsMMf 4tre  abw  between  A,  B,  and 
X),  E.  ia  cafe  of  Sbuft,  the  Letter  deiigo'd  lobe 
lharp  muft  be  removed  oac  Jj^gtta  (ortniith 
^anlbighcr,  or  nearer  t04.  1 
.llina  may  all  the  Varieiicsbe  icpiclcaied  lothe 
]iye,  and  the  Reafon  of  beginning  tfw  Sis  Note* 
^  i(  dicei^d,  be  aUb  aaderftood. 

.-.Bc^  ikegifbitwMoNi  (Wr  right.  Taac 
t    VotU.  V 


r- 

Caccerding  to  their  FJates  la  the  Scal^of  s  liflea) 
Regard  is  alfo  to  be  tad  to  the  ttKpb  <tr  Sitrt- 

nefs  of  TiW  they  are  expre&'d  in,  which 
known  by  the  Figure  or  Shape  of  the  0)ara(^er 
by  which  ^  an  prie|ced,oa  tie  Lines: 

The  Names  and  Figures  of  the  ufual  Notes  in 
Refped  of  T<aM^,  aad  iM|r;eqiitf|ooddv  Mr 


The  Strokes  or  Marki  ftt  afixr  each  Note  are 
called  J<#/2i  or  Paiftt,  and  denote  a  Ceafingor  la* 
lenniifien  of  the  So«imI  hf  die  Tine  flf Jthe  2^om| 
tbey  are  joiaMce.. 


The 


i^iyi.i^oj  Ly  Google 


^  o^thc  forepoir.^  Noccs,  one  lo 

^%ne  ariiitf  iiiiiMiHa  TUac-totwra  Jiy^fcww  j 
one  Sm.W  towo  Mliiiiif »  otte  J^^lotwo 

Crotchet t,  &c.  .... 

When  a  Prick  (.)  it  ferafcer  aoy  Noce,  it  in- 

V^^a&timc  p  Ci)  »  .^•^^:•■• 
A  f  rt<k"t!  MIHA*  <i  cqtMlUfTMU  to  (g) 
^JliiHimindCro/ehet. 

If  the  WokU  be  pro- 

nounc'd  in  a  reading  Tenor,  the  Time  of  pro- 
■oanciiMv^i^  Syllablcmay  be  aconmtcd  the  Mea- 
fiu«4ir%ne  of  ane-CMin!«<  ;  and  conlcqucmly, 
•A  M*.  giro  tk^'^iatotf  S'^f*'*'*"  > 
35t,  of  a  pfkk'd  Mftw"  4  «*W«i^#4wr,/iiir,  of 

tiSnnihrtw.  ,        _  /-   •  •. 

Thtiinay  faffice  for  an  Enttance,  referring  the 

1.,  r  - — 1^^—^^-  ---f^ 

a    i^SitfjffgindiffefpfCli^.  Ui 

,  ni  Differenceof  CUft  illrt^K  4f>0i  pcrfkx 
Learners.  They  wlxd  can  Cng  in  the  TVf*/f  C/i^, 
ScAt  aLofewbcn  they  come  to  the  XniworB*// 
C/#f  ^fwiU  therefore  here  give  ^  Table,  where- 
in  an  the  ufual  Clifis  ("or  PofitifflOS<?f.d»em;  vc(a 
compw  d  aodorder-d  that  he  wWcMlwg  readi- 
ly iioo^  CIifF,«|iy  fio4^m,ttij;«A«mtIieTe)ite. 

Cliff  4!M>. 


t 

This  Table,  cbnfifting  of  7  Staves' or  Clafles; 
contains  in  each  Ciafs  aJl  ibofe  (ufn^l)  Ctiffs 
wbetsin  the  Semitopet  lie  in  the  (acne  Placet  of  the 
Suff;  aodcodcquenily  wJucis  prick'd  in.Mf 
Clitr,  may  be  fung  for  ptaf'd/  ai  iC  »  were  jwiidtjl 
in  any  other  Clitfof  the  fame  CJals. 

£.  G.  Suppol'ea  Peifon  hath  Icarot  to  fuig  in  the 
Treble  Cliff  (^"i,  And  would  Cog  Notes  prick'd  in 
the  Tenor  CU^oa  the  middle  Line  with  f  #,  thip 
1^:::^  let  him  look  for  this  Qiflf  in  the  TaUeand 


be  will  finditmilie  lecaiid  Ctalf*  wlmtt  Ae 

BeginI^og  is  ^'"Mif  4^,^  W¥# 

Bpt.  If  he  therefore  Hqg  the  Note*  as  m  they 
were  in  the  TrebU  Clig  wiih  ■  B  flat,  he'll  fing  them 

Ge.lA,  S,  Ce,  D,  IR,  F4,  G& 

Fi,  Ge,  I  A,  Be,Ce,  D,  IB,  Pi. 

Id  this  ExiUnple,  the  CllH'  at  the  Beginning  o^ 
the  Sciff.ip  iter  K>  which  the  Notes  aie  puck'^ 
and  f he  Names  (is  in  the  Tenor  Cliff)  9Xt  (a  z- 
bwethcm.  At  the  End  is  fet  the  Treble  CKff,  ia 
wfaichdieNoieainay  be  fung,  and  their  Kamet 
(a|-|rnn|ip*  in  tbe'Bgr^^'  Cliff)  asrfet  u|^. 

■^tofiP'fJil^rn  Pttl.  Jranf»a,  N.  i49.'talies  into 
CoofidawDnthe  ftrange  Reports  we  havf  the 
Power  of  the  anciCBt  Mitfick  ;  and  tho'  he  judges 
they  arc  in  a  great  Degree  Hyperbolical,  if  Jttor 
Fabulous  ;  yet  he  thinks  too  that  foDoe  Acconnt 
may  be  given  of  the  great  £flea«il^i  faidtO  faavv 
had,  from  tbefe  Coafidcraciopf.  <* 

I.  That  Mdkk' «Mt rfiiHl,  not Miy  *  twUi 
HiHgi  which  the  Rwfticks,  on  whom  it :?  reports 
ed  to  liaTC  bad  mighty  Efieds,  had  fcarce  evet 
ttild  bdKktt't  aodoo/ttcifr,  a  little  Muflck^'da 

E;at  Feats  j  as  we  find  at  this  Day  a  Fiddle '4r  * 
gpipe  hath  at  a  Country  Morice-Dance. 
'  2.  "Their  Mufiek  was  much  more  Simple  and 
Plain  than  io^  now  :  "Thev  had  no  Ceoforts  of 
2,  3,  4,  of'fwire  -VoicA  wf  Farts  j  b«  <M»e  fingid 
Voice  or  Inftrumcnt  a- pan  ;  vi  h:ch  to  a  rvie  Ea# 


k  .   "IF*.*.  •  *— 


IV, 


setrr^, —  t- — J— 


guifhableby  them,  fo  as  to  affe<a  them  with  tnjf 
Harmony  of  its  Parts. 

3.  Muficki  with'jb^  iakkfftt,  was  of  a  mudi 
larger  Extenrthan  whatV^taWr  call  by  th*  Namfe| 
for  Pof/r^and  Dancing  (i.e.  comdy  Motioti)  were 
then  accounted  Parts  of  Mufick  when  it  hadarriv'd 
toToQie  Dqprie  of  Pcrfcdioii.  And  wcfee  ditt 
Verfeo^  'xt  fcif  alone,  if  in  good  Meififar^  and  mo- 
ving  Words,  and  this  fcrto  a  Mufical  Tunc, Tung 
by  a  decent  agreeable  Voice,  accompanied  with 
foft  Inftnimental  Mttfick^oly,  if  with  aoy ; ».  *. 
fuch  as  doth  not  drown  or  obfcore  tbe  emphatical 
Expreirions  flike  what  we  call  ^tiutive  Mufick, 
xhgt  1  doubt,  not  more  juftlj  managed  j  •  foe  I  bog 


M  U  S 


M  U  S 


ibc  fame  Tone  did  not  fcrve  with  thtia  for  tna- 
kiiig  Love,  Fightiag,  «nd  dcUveriag  LxttenJ  will 
work  ftrangely  upon  ibe  Bar,  and  move  all  the  Af- 
fcdions  fairableto  the  Tone  and  Ditty,  efoecially 
if  attended  with  a  Geflurtzad  ^SiVii  laitable  jfor 
we  fte  that  fuit*ble  A3i*u  Hoae  doth  od  the  StM^, 
p'.vc  great  Life  and  Force  ro  Words  j  aod  there- 
jorc  all  this  K^cihcr  might  eafily  operate  very 
ftrongly  ODthe  Faociet  and  AflfediorM  of  ordinary 
Pcopknoc  nMcofacbkiadof  TieacBMntt:  For 
if  Hie  defllwrate  fcadingtff  a  Romaaoe,  fwlwa 
wen  pcnn'd)  will  produce  Mirth,  Tears,  Joy, 
Grief,  Picy,  Wrath  or  Indignation,  fuitabte  to  the 
fcfpedive  Intents  of  it,  much  mofc  would  it  do, 
if  acLr  rnpanied  with  all  thefc  Attendants. 

4.  i;  ic  be  ask'd,  why  may  not  all  this  be  done 
now  ?  I  anfwer,  no  donbc  it  may  :  It"  the  AddriLl^v 
be  madeiDMOMr  Words,  cmpbaticaJIy  Ipoken, 
and  in  jvft  MeiUtires,  widi  moving  Arguments, 
pronouuced  by  an  aqneablc  Voice,  and  attended 
wnb  a  decent  Gcfiuiv,  aad  not  drowa'4  bv  too 
audi  MiiSek,  orovcraMbyapFaaeat  MMU- 
xion. 

$.  Wc  niuuld  uQidcrftand  alfo,  that  the  ufual 
Defign  of  what  we  now  caU  Mufitk,  is  very  diife- 
fCDC Umi  dMK  of  tbe  Aocieats  {  fot  that  which 
jwecallfo,  was  Vat  mak  than  die  Harawaic^^ ».  t. 

hm  one  pArtcf  their  whole  Mafick,  which  con- 
fitttd  nt  Words,  Verfe,  Voice,  Tune,  Inltrumenr, 
•  and  A^'ting. 

6.  When  Mufick  arriv'd  to  good  Pcrftdion,  it 
was  applied  by  che  Ancients  to  the  exciting  this  or 
tha- paiticalar  Atfediion,  Pallion,  or  Temper  of 
Mind  libe  Tnocs  luai  Meafores  bciaa  iiuubly  ]ui- 
•pnd  10  ftcb  Defi^  wbcnai  tboKave  nowal- 
Bioil  quite  negledled  io  onr  prefent  Mufick  ;  the 
chief  Defiga  being  now  copleafe  the  £ar,  when 
by  a  fweet  Mixiwa  of  dMcfeat  Farts  and  Voices, 
wi'h  inft  Cadences  flrid  Concords  inrermix'd,  a 
grateiui  Sound  u  produced  :  £ut  this  only  the  Ju- 
dicious Mn£ciao,  or  one  a  good  while  ufed  to 
fuch  Compoficiom  and  Perfo^naaocca  can  diftio' 

7.  'TIs  true,  rhar  even  this  Coolpoaud  Mufick 
fcdmits  of  ditfcrenc  Chara«iicr$  j  fome  ismcre  brisk 
and  airy,  others  more  folemn  and  grave,  as  the 
d  1  fit  trni  Subjeds  do  require.  But  that  which  is 
moit  proper  to  excite  particular  PaiTions  or  Difpo- 
fitioos,  is  fnch  as  is  more  Simple  and  Uncom- 
toowidcd  j  fnch  as  a  Noriis'a  languid  Tone  loUiog 
iter  BaSw  ta  Skep^  or  a  comnvcd  Tala  ^asin 
Irehnit)  or  reading  in  an  even  Tone  ;  or  rhe  fofi- 
Murtnur  of  a  liuJe  Rivttlec  mnning  upon  Gravel 
far  Pibbles  ioducina  a  quiet  Repofe  to  ibc  Spirits : 
and  on  the  orher  Hand,  the  Brisknefs  of  a  Jig, 

on  a  V  lolin  exciting  to  Dance  ;  for  thefe  are  more 
operative  for  fnch  Hadtibili  dWbonse  Cnupofi* 
.tMUolMMaiick. 

The  fame  exedlent  in  K.  149.  bath  a 

jiadicious  Dlfcoude  about  thelmperfctftion  of  thar 
noble  Iiiftrumcnt  an  Of^nw  j  where  he  obfenres. 
That  each  Pipe  is  defigned  to  cxprcfs  a  ditioA 
Sound  ai  fuch  a  Pitch,  or  at  fuch  a  determinate 
Degree  of  GrMvitf  or  Acutenefs^  i.  e.  as  it  is  now 
called  of  Flamcfs  or  Sbsrfnefs  ;  and  the  Relative 
or  Comparative  CooGderadoo  of  the  two  or  more 
facbSonods  or  Degrees  of  Fbinc&  or  Sfiarpncfs 
is  the  Grciuhd  of  what  we  call  Concord  and  O//. 
c«rd  ;  that  is,  a  fofi  or  harih  Coincidence.  Con- 
cerning which  there  was  among  the  ancient  Grttkf 
iiro  Soft*  of  Maficiaos  j  the  JrifiuttKitm  and  ?/• 


crrtffi .-  Bnt  both  agreed  tfans  fiir,  tbac  blUltf^ 
f*r»n  and  qiMftnit  do  together  make  np  Ditnaftm  % 
/.r.  aF«am«ndalWin«keii)>aa  Aij{fiki&.  And 
the  Difierence  of  thefe  rwo,  of  a  4rh  and  a  jth 
they  agreed  to  call  a  Tone  ;  which  wc  now  call  a 
vmtt  Nut.  Such  is  that  in  oar  prefent  Mo&ik  <it 
U  mi;  for /*./4,/S/,  /«,  ormi,fi,  fil,  U,  is  a  per- 
Mk  4th,  tod  tM.  fk,  fil,  U,  m,  or  /«,  iM.fa^  fil, 
u.  is  a  i^rfeA  Fifth.  Jhc  Otftreaceof  which  ii 
/4,  wf  i  and  dtische  Girub  caUedthe  JMMmi*i<t 
IW,  wbtdi  dikjointnratoartht  oo  each  Side  of 
it  ;  and  bfint;  added  to  either  of  them,  makes  a 
Fifth  ;  which  was  That,  in  their  Mufick  from 
hUfi  to  farumtft^  or  in  Outi  from  A  to  B,  fup- 
pofiogaii  to  (land  in  Bf*  »mi,  which  iaaccoatt*> 
ted  itf  narnral  Pofition. 

Now  in  order  to  this  Ariftoxenu'sMA  his  FoHo^*^ 
ers  took  that  of  a  a/i^  as  a  known  litm««/,by  dia 
Judgment  of  the  Ear,  and  that  of  a  FlM  litewiK, 
and  cnnfcquently  that  of  nn  OHttttf  as  tfacAggrefc 
^ate  of  both,  and  that  uf  a  Tmu  as  the  Dilfercnce  of 
thofe  two.  Aad  chit  of  aTsmfasa  known  ra« 
terval)  they  took  as  a  common  M  e  2  fu  r  l  h  y  w  h  tcBi 
they  eftimared  other  Intenuth  .-  And  accordingly 
they  acconriccd  a  Fourth  to  contain  two  Tones 
and  T.  a  Fifib  three  Tones  and  arid  conft* 
quendy  an  Eighth  fix  Tonei,  or  five  Tones  and 
two  half  Tones  j  and  at  rh:';  Rare  our  prat'^  cal 
MuGcians  talk  of  Notet  and  Ulf  Notn  at  (bia 
Day  ;  fdppofibf  tn  OAaa*  to  tooffl^af  twdvt 
half  Note*. 

But  Pytbggwgt  and  thofc  that  follow'd  him,  ftOt 
taking  the  Ear  alone  to  be  a  competent  Jodge  ina 
Cafe  fo  oic^  chofe  to  diftingnifli  cbeie»  aoc  by  a^wl 
rmtmOi  hm  hying  Pnfmfuu.  Antfrhbhlfbl- 

lowed  by  X/^line,  Ksp^^^,  Certn,  and  otBcr  Wri- 
ters on  SfecuUtive  Mujkl{,  in  this  and  the  laft  Age* 
Accordingly  they  accounted  au  09speto  be,  wheA 
the  Degree  of  Grsvitf  or  Aetutneft  of  one  Sound  t9 
another  is  i»iri/r,  or  as  x  to  i.  That  of  a  jdk 
hcii'f -4  Scfjui/iltertl,  or  as  3  tot.  That  of  a  4th;' 
when  'tis  SeffuiterttMu,  or  as  4  MS  |  acconntio^ 
tbac  the  fweeteft  PropOftioowliidI  ttexpfcft  in  the 
rmaRed  Numbers ;  and  therefore  oett  to  an  'Vniflm 
they  accounted  the  Oflf^w,  or  of  %  to  i.  Then  that 
of  a  $th,  or  of  3  to  i,  and  then  that  of  a  4th,  o#  * 
of  4  to  3.   And  thus  that  of  a  4tb  ahd  %xh  Ao  to- 
gether make  an  8th,  for  -f  x  ;  Or  the 
Pr  portion  of  4  to  3,  compounded  with  that 
}  to  1  is  the  iame  with  that  of  4  to  a  or  &  n 
and  eeofequently  cheDiflerenceefrhefetini^wUcli 
is  that  of  a  T<wir  or  full  Note,  i?  that  of  >  to  8  | 
tor  r.)i  (=1-  1  Or  if  out  of  the  Propcaijon  of  3  to  x 
you  cake  that  of  4  to  3,  the  Refult  is  that  of  9  toS» 
Now  according  to  this  Computation  'tisplain,  that 
an  OBtv*  is  fomething  leis  than  6  fid  Notes  ;  for 
as  hath  been  demonftratcd  by  Euclid,  and  ibino 
Others  fince,  the  Proportion  of  9  to  8  being6  limei 
componodcd  is  fomething  more  than  that  of  t  to 
for^  X  4y|x|xJ  x^^  -            which  is  more 
than  ■fTrf|*=4-   And  this  being  the  Cafe  they 
allowed  to  the  l>i*:{eMtiek.  Tone,  is,  mi,  the  full 
^oportioii  of  9  to  8,  as  the  unalterable  Diffl  rence 
between  the  i^y^ib  and  the  IWtA.   All  the  Diffi- 
culty was  how  rlic  remaining  Fourth,  ti^.  mi,  fkt 
fol,  U,  Ibould  be  divided  into  three  Parts,  fo  as 
to  anfwer  pretty  near  the  Arifi^xemmu  two  Trim 
and  an  half;  and  might  all  together  make  up  thfi 
Proponion  of  4  to     which  is  that  of  a  DiittffA- 
mt  or  FSiNrJ^ 

■r 
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. '  Many  Anempts  were  made  to  thu  Pnrpofe,  and 

According  to  thcfe,  tbcy  gave  N.imes  m  the  diffe- 
rent Kinds  of  Mufickt  tiie  DUtenkk,,  Cbremd- 
tick,  3iad  Enharmtnick,  with  thcfcycral  Sf9eUt  or 
leiTer  Diftiodioiis  under  tbefe  GtntnUt. 

The  firft  wu  diat  of  Bwelii,  (which  obraincd 
generally  for  many  Ages) and  which  allows  to/-*, 
Jot,  and  to yi/,  /4,the  fall  Proprcioii  ot  9  to  8  jand 
therefore  to  /»,^/,  /<,  which  we  now  call  thsgrtdt- 
er  third,  that  of  8 1  to  64  ;  for  1  x  f  - *4»  ao"* 
fequcntly  to  that  of  toj,  fm  Cwhich  is  the  Remain- 
der to  a  Fourth)  chat  of  156  to  243  ;  for  v\A(rA< 
I.  *.  if  oat  of  the  Froporcioa  of  4  to  3,  we  take 
tKac  of  fit  xo  64,  the  Refulc  is  that  of      to  24 
To  this  they  gave  the  Name  of  AelfifiA,  that 
"  is,  the  Remainder  (over  and  above  two  rones.; 
But  in  common  Difcourfe,  when  we  don't  aim  at 
fpeakiog  exat^y,  nordefire  tobe  fo  uoderftoodj^ 
'  'as  uTual  to  call  ic  an  Hnutmt  or  ba^  Not*,  at  be- 
ing very  near  ic  j  and  the  other  two  whole  Notes : 
And  (his  is  what  Ptoltmj  calls  Diatemm  Dittmm, 
(brtlie  D/a/flJMc^Kind  with  two  full  Tones.)  A- 
piinH  rnis  it  is  o!i]>     J,  That  the  Numbers  of  81 
lu  04,  arc  coo  grt^L  L^si  ihac  of  a  Dittne  or  greater 
TWrrf  }  which  is  not  harfli  to  the  Ear,  but  is  ra- 
'  ther  fwecjter  than  that  of  afiimk  Tone,  whofe  Pro- 
pordott  is  cbac'idT  9  to  8.   And  in  diat  of  to 
^243  the  Numbers  are  yet  greater  much  j  wherc- 
.  as  there  are  many  Proportions  Cas  «,  ■',  7,  y)  in 
~  fmaller  Numbers  than  that  of  9  to  8,  of  which  in 
.  this  Divifion  thereis  no  Notice  Ukea»  and  CQofe- 
■^quthtly  this  Divifion  is  aot  the  moft  conTCnKtic 
To  re«ilify    this,    there   is  another  Divificn 
xhoaght  more  ctM^venient ;  wluchia  Ptalem/s  Dia- 
'  tettfim  Imteitfutn,  of  the  D/4r«ii»cjt  Kind,  but  more 
'Jntenfe  or  /fcwrf  than  the  other  ;   and  this  inftead 
■  of  two  full  Tones  for/4,  fal,  la,  alTigns  what  we 
'oow  call  a  Greater  and  a  Lejfer  Tone  ■■,  and  this 
'if^cnic  to  have  bcea.more  followed  by  the  nicer 
'TSlaficiaps  oFihis  and  the  lall  Age.  To/4,/e/,thcy 
;  affign  the  Proportion  of  9  to  8,  which-  is  ihcir 
greater  Toniir,  iind  to /ol,  la,  that  of  jo  to  9,  which 
'  they  caR.the.fcjJtr  Tent  j  and  therefore  tO^,  la, 
'th'C  Ditone  or  greater  JkirJ,  that  of  5  to  4  ;  for 
«      y^H,  and  confeqoently  to  mi,  fa,  which 
is  remaining  of  the  fourth,  that  of  16  to  15.  for 
if  out  of  that  of  4  to  3,  you 
there  remains  that  of  16  to 


Y|ak«  niai  of  ;  to  4, 


•  .  Oinuting  ro  ipeak  of  the  other  Ways  of  Divi- 
^.Hon,  this  ft  is  what  we  now  call  an  Hemitone  or 
''L'/]ljrh'att  in  mi,  fat  ^  is  that  of  the  ^f4«r  Ton*  in 
"fajol  ;  and  -1;,^  that  of  ihe  lejfer  Tone  in  fil,  ta. 

Only  with  this  Addition,  That  each  of  thefe 
^Tonet  is  now,  on  Occafion,  by  Fiats  a.nd  Sbarfs  di. 
^Vid^d  into  Hemitones  or  A-j^TNo/Wi  which  anfwers 
^to  what  the  GTee\s  called  the  Change  cfMeod  i  and 
which  is  no%vdone  by  removing  mi  to  another 
*l&7><-         '-r'     !  :  and  V^n^rJ^v^ 
-This  by  the  Help  of  Flats  and  Sharps,  as  they. 
IVie'lMw  called,  (dividing  each  whole  Note  by  its 
'  greater  or^tejfer  into  two  half  Notes,  or  fuch  as  we 
call  fo.}  The  whole  Qdave  is  divided  into  ii  Parts 
or  Jnurvib,  contained  in  an  Organ  between  1 3 
^ tpcs ;  and  thefe  are  commonly  called  Hmitontt 
or  half  tMttt  Not  that  each  is  precikly  an  half 
_Nocc,  but  fnmcwhat  near  it,  and  lb  ctllcd.   I  fay 
hy  Flats  and  Sharps,  bccaufc  fomeiimcs  one  and 
fometimcs  the  other  is  ufed  :  As  for  Inftance,  a 
Flat  in  D  or  a  Sharp  in  C,  do  cither  of  them  de- 
note a  midliug  Sound  (cbo'  not  pcecifcly  in  the 


MVS 

middle)  between  D  and  C»  flaner  rhan  D,  and 

(harper  iIkih  C. 

According  to  this,  fuppofinp  mi  to  ftand  in  B  fd 
Bmi  (which  is  accounted  its  natural  Place)  the 
Sound  of  each  Pipe  is  to  bear  thefe  Ptaponioof 
one  to  another,  vis^. 
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And  lb  tn  «aeh  Otteve  fuccefllvely  following :  And 
if  the  Pipes  in  each  OHave  be  fitted  to  Sounds  ia 
thefe  Proportions  of  Gravity  and  Acateneii^ic  will 
be  fuppoled  according  'to  tUi  Hypotbefi*  to  be 
perfciflly  proportioned. 

Bur  iiifhad  of  thefe  fucceiTive  Proportions  foe 
each  Hemirone,  it  hath  been  found  neceflary  (if  I  do 
not  miftake  the  Pra^ioe)  to  order  the  i)  Pwts 
containing  the  IS  Intervtli  or  Ihmlttun,  as  cmc 
their  Sounds,  as  to  Gravity  and  Acutenels,  fhzU  be 
in  continual  Proportion  (that  ii,  each  to  its  next 
following  in  one  and  the  fame  Proportion)  which 
altogether  lhall  com  pleat  that  of  the  OBave  or  Dia- 
fafcn,  or  asi  ro  i,  whereby  it  comes  topafi.thac 
each  Pipe  doth  not  exprefs  its  proper  Soimd,  but 
very  near  it,tho'  fomething  varying  firom  it :  And 
this  they  caO  Settrittg,  whti^h'b  fiwiewliai  of  IttH 
perfcdion  in  this mMe  Infknment  the  Organ,  dub 
Top  of  all.  -  "  ■  ■ 

It  may  be  ask'd,  Why  may  not  the-Pilpesbeib 
c  rdered  at  to  have  their  Sounds  to  /vjt  ^f*f$rtim 
as  well  as'their  Bearing  ? 

1  anfu'cr,  it  might  very  well  be  fo,  if  all  Mu- 
(ick  were  coinpofed  to  the  fame  l^cy,  or  as  the 
Gw^'jcail  it,  the  fame  M9</c ;  as  for  Inftance,  if 
in  all  Compcfitioiis,  mi  werr  always  in  6  fa  B  mS, 
then  the  Pipes  mit;lu  W  ordered  in  fuch  Propor- 
tions as  I  have  noTi-  delinn'd.  But  Mulical  Com- 
pofitions  are  made  in  great  Variety  of  MidUf  or 
with  great  Diverfity  of  the  Fitch.  Ms  is  not  al- 
ways  placed  in  B  fa  B  mi,  but  fometimcs  in  E  I* 
mi,  lomctimcs  in  A  ia  mi  re,  &c.  And  indeed 
there  is  no  one  of  thefe  B  Pipes  bnt  may  be  made 
the  Seat  of  mf;  and  if  they' were  ezadly  to  any 
one  of  thefe  Cafes,  they  would  be  quite  oat  of 
Order  fjr  all  the  rf  ft.  As  for  Inftance.  if  mi  be 
removed  from  B  fa  B  mi  (by  a  Flat  in  lf)toEU 
$m,  inftead  of  the  Proportiooa  boi  now  aefigoed, 
they  muft  be  thus  ordered. 

B  t.  C 
f*  kfil  # 


I  • 


»  7 


$9  I* 


E.  F 
mi  fa 


*.  G   #.  A.  B. 
*  fol   #  U  fa. 
It  If        It  \a 
rr  Ty      tt  tttT 


Where  it  is  manifeft,  that  the  Removal  of  nd 
doth  quite  alter  the  whole  Strits  of  the  Propoccions. 
And  the  fame  would  again  happen  if  mi  be  re* 

moved  from  E  ro  .  by  another  Flat  in  i!  ;  and  a- 
gain  if  removed  tVoni  ^  to  O,  and  fo  perpetually. 
But  the  being  made  all  equal,  they  do 

indiHirrently  anfwer  all  the  Pofitions  of  mi  (tho* 
not  ezatfti to  any)  yet  nearer  to  fomc  than  to 
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cdms;  wlmice  it  b  ditc  the  ftme  IVnt  ftandi 

betttr  in  one  Key  than  in  another. 

Nor  can  this  ever  be  remedied,  boc  only  in 
Party  by  making  the  Imperfe&ion  fomeiluog  lefs 
by  die  Imcrpo&ioa  of  ^mitttr  or  in^f  qmtrtir 
i4tt$,  &c  for  it  bath  been  long  fioce  demonftra- 
ted/tbat  there  is  no  fuch  thing  as  a  juft  Uemitone 
■n^hcable  in  Mufick  (and  cbe  like  holds  for  the 
iXviifioBof  ft  Tmt  inco  any  odKr  Number  of  e- 
qoal  PartsJ  for  (uppofing  the  Proportion  of  a  FuS 
Hctt  or  ToHf  CO  be  I  or  as  9  to  8  i  due  o£  the  hail' 
Note  muft  be,af  V.  9.  to  (he  yf.  9»  tbitiuk  ft^.S 
to  the  V-  8-  Of  3  »  V«  ak.wUch  are  incommeK-j 
furable  Qjianricies  :  aodtbatof  a  Quarter  Note 
will  be  as 9- 10  ^v'*  8»  which  is  yet  more  io- 
commenfurable.  And  the  like  for  any  other  Num- 
ber of  equal  Flltt ;  which  therefore  will  never  fall 
in  with  the  Proponions  of  Number  to  Number. 

So  that  this  can  never  be  perfcdly  adjafted  for 
all  Kfft,  without  fometbing  of  Bearinr,  by  mul> 
tiplying  the  Pipes*  Unkis  for  every  Key,  or  for 
every  diftrent  Place  of  «i  there  be  a  difierentSet' 
of  Pipes,  of  which  this  or  that  is  to  be  nfed,  ac- 
cordiag  as  (in  the  Compofition^  aw  is  fappofed  to 
be  in  (hit  or  chat  Place  Whidi  vaft  Number  of 
Pipes  for  every  Octeve,viou\d  greatly  encrcafcthc 
Charge,  and  aUcr  all,  make  tbe  whole  impra<^i- 
cablcii 

Avhociof  Note  wlur  bftve  tmuR4  00  ^  Sob- 
ieftof Mafick*  < 
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Dr.  fVaUis.  Oxen.  i<58l.  4W. 
Porfbjrii  Qmnment.  in  Lib.  4.  H*m.  C.  PtoitiMt 

stfm  MttMflit  9ijtaaii.  C— awr,  *«.  3  Li-* 
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hMHmmmicK*fif/'dtm:Pt»kmii.   (Qui  m 
Ttjlant  ex  Greets  MufiCM  Striptoribtu  mii4mm 
Editi.)  G.  L.  Curt  J,  fVti^fii  in  F»ii». 
SynugmtMufic^i  Treating  of  Mylick  Phila|»: 
phically,  MatbeuaticaJly,  ud  Vt*Ai^n^ 

by  5.  .«;«A«./b*  :Eft,v7;. ,  •  Tr^* 

nUcfofbicti  EJfv  ef  Mujiclf^  Land.  1677. 

A  Treat  iff  of.  the  NatMrsl  Gr»uitdi  ^B0m^' 

By  Di- Holder,    Lond.  1694.  8w.  "7' 
^jfer  .'ft 4^y*ncement  of  Mufick,  Bf  "O^ 

Salmon,       A.  1671,  i.vo.        ^  ' 

M4rc<  Moiiomii  Anti^ux  Mi^cot  Seriftrnt  QjL, ' 

Amfi.  1651.  ^     .  *  . 

Moriiy's  Ituroduaifn  to  Mufielfg 
bes  C0r^t$'t  Mij^t^      •  •    ;.       .     .  , 
3o.  Cochjei  Tttr4chordon  Ut^htt*,  " . 

Cleonidii  Mtffica.  Ftl.  .   •  , 
Fabii  Stafuienfii  Element  a  Miifieti.  . 
.  SMimm'$  Theory  of  A^Kk^iiJ^.  THh/CN. 

MUTyUW,  mtheCivjlt^w,  iaal^«  fim- 
ply  lo  called  ;  or  a  Cmetrmt  introduced  by  the 
Law  cf  Nation?,  in  which  a  Thing  that  confiftg 
in  Weight,  (as  fugpofe  Bullion)  in  Number,  as 
Money :  or  i^  Mcftfine^  as  Corn,  Wine.  Oil, 
lagivenioanotter  upon  Condition  that  he  fhall 
reniraanocher  Thing  of  the  fame  Quantity,  Na- 
ture, and  Value,  upon  Demand. 

So  that  tl^s  is  a  Conirad  wit^oiic  Reward,' 
uid  admits,  properly  fpeaking,  of  noftecompence! 
And  therefore  where  Ufc  and  Intcreft  is  agreed 
on,. they  arifc from  fome  d^ind  particuiar  Are«- 
maife  or  byi9iiaanofche;]pM|B(ry.        ;  . 
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NAMA,TipN,  is  the  lame  as  Diftteyniag  or. 
.       taking  a  Diftrefi{  and  hi  SeoiUmd  'tis  nfed 

fer  Impounding. 

NASALIS  or  R^inxui,  is  a  Pair  of  proper 
Moicks  belonging  to  the  CartilaginousPart  of  the 
■.i»Iofe  ;  it  arifes  flefliy  from  the  Extremit}-  of  the 
Ot  Naji  and  adjacent  Part  of  the  Ot  MaxilUrej 
.and  is  inferred  into  all  the  Carcilapcs  of  the  .^U  j 
itsDfe  is  to  open  and  dilate  the  No^riis,  by  put- 
ting that  outwards. 

NATIVO  hflhrndo,  was  a  Writ  that  lay  loihc' 
Sheriff,  for  a  Lord,  whofc  Villain  claimed  for  fais< 
Inheritance,  run  from  him,  for  the  apprehending! 
and.relh)ring  him  to  his  Lord  again. 

KATURAL  Hijlory,  is  a  Defcription  of  any  of 
the  natural  Prt  duCt-;  &t  the  Earth,  Water  or  Air, 
fneh  as  Beafis,  Birds,  Filbcs.,  Metals,  Mineral.<:, 
Foffilet,  together  wichTuch  PhttmmniM  as  at  any 
time  appear  in  the  Material  World  j  fnch  ai  Me- 
teors, C?c.  •  ' 

Some  Wriicfs  on  thiiSubjedl  are  the^ : 

^oe».  Eufehii  SUrtm^gii-  WfitrU  JV«Mr«. 

Antw.  1635. 
M^irr.  Lijler  HiftorU  Ctnchjtittum,  Lood.  l£8j. 
Fr.  mhwiUni  HiJivU  Pi/tikm. 


,N  A  T 

.,•  OmttMogU(eJi(fJ»m  Autharis)  five  de  AoHm 

Garncri  hUJlcria  jinimalium. 
Gurneruj  [{clfindus  de  Vegetabilibuf.^tam,  1670. 
^to. 

Mdrtyn  Lifier't  Uijioria  AriimeHum  /"jjj^ //.<.. 
Pred.Lackptund.Admirand.  Fcjfilium  Dejcriptiones. 
Svamtnerdam's  Hijl.  Generalii  InfeiJorum. 
G.  Pifonit  d(  Hf  NMitraU,  &c  ImU^t  Vtriufqut, 
f.Jolmfiim't  mjhrU  NtttffaUt.  ' 
Iliflory  tf  Aninuh  Ij  the  Acadfviy  of  Scitneti, 

Plcr-s  Noittntt  Hifio^ of  i^^s^iffi^fi^,  ' 

BifiorU  Naturalit  de  Terrenie. 

Mtrret's  Pinax  Hfrum  Naturalium  AngHa. 

NATURE.  Befides  the  three  Segfes  of  this 
Word  mentioned  in  Vol.  t  it  is  ibmettmes  vfed 

for  this  vafl  Machine  of  the  Vniverfe,  the  wife 
ProJudion  of  /ilmigbty  God,  conlifting  of  a  greit 
Number  of  lejfer  Machinej,  evei  y  one  of  which  is 
adjufted  by  the  fame  Wildom  in  Nuinbcr,  \Vcighc 
andAfeafbre. 

L«9t  cf  h'nturf,  fipnif)  rhf  fc  LawsofMfttion 
by  which  natural  Bodies  arc  governed  in  all  their 
Atflions  upon  one  another,  and  which  they  invio^ 
lably  oblervc  In  ail  the  Chaogci  cBas  hippeo  in 

the 
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tlieftttunlSnteofTliingi.  AaAeoawtof^e 

I^ws  fee  in  Motion. 

Sir  ITmmc  Ntwtm  at  die  find  of  bis  exceilenc  Of- 
iltfy,  (UtEditJ  oWervei,ThttV»MW«/  W*- 
twe  is  Teiy  SimfU  And  XM^finm  m  ks  OpmiUMtt. 
.  All  the  Mocions  of  die  fcmvealy  fiodki  «i«  civftd 
by  that  AttrmSit^  P»ra,  Impalfe  or  Power  which 
we  oUl  Qr«9i$4»im  i  and  which  is  matual  amongil 
•tttMfeBecliei.'  Ad  tbe/f^MwrMwof  thcfar- 
tieks  or  Corpofcles  of  Mattcrwhereby  Bodies  ad 
on  one  another,  are  cdeded  aJio^  by  fome  Mtr*d- 
.img  and  ttfttimg  F«ror  j  whicbilttanalud  re- 
ciprocal amoDgft  Uien. 

.    The  W*  imrtite;  n  a  Principle  fitrHy  f*Sivt,  by 
flAkb  Bodies  pcrfift  in  their  State  of  Reft  or  Mo- 
tion, wheieby  they  receive  Mocionfrom  Others  e- 
quai-or  proportionable  to  the  nuving  Arcr  ;  and 
whereby  ihcy  refft  as  much  as  they  are  nfflei. 
But  from  this  I'rimufU  *ltme  there  never  could 
ha?e  been  any  (uch  TMogasMfrfm,  any  where  in 
the  Univerfe.  Theie  ii  m  Ncceffity  of  fapoo&ig 
feme  other  Principletofietlie  Origin  of  Morion, 
and  Its  Conftitution  too  :  For  from  the  various 
Compoiitioos  of  two  Motions,  'tis  plain  that  there 
cannot  be  always  the  fame  Qaartmy  of  Motion  in 
the  World,  for  if  two  Globes,  connctfled  toge- 
ther by  a  flender  Thread,  be  fuppofcd  to  revoWe 
with  an  uniform  Motion  round  their  common 
Centre  of  GmTitjri  aadactbe  iknie  Tune  that 
Centre  fhoaM move  on  XStMaraAcf  tUb  in  a  R i ght 
Line  coincident  with  the  Plane  of  the  Globes  Or- 
bita :  Then  wiQ  the  Sunnit  of  the  Motions  of  diofe 
mo  Qobes,  whenever  they  happen  co  be  both  in 
fjM  Right  Line  dcfcribcd  by  the  conunon  Centre 
of  Gravity,  be  grttter  than  the  ^umm  of  their 
MoQoiit  can  be,  when  they  are  in  a  Line  at  Right 
AittlMHitlHUv  Bjr  which  Iftftance 'sit  APMicot, 
l^StMmt  tt  fMimOh  miidt/hwaaU.  But 
from  the  Terucitj  and  Attritiem  of  the  Particles  of 
Floid  BodicL  and  the  Imbecility  of  the  Elaftick 
Ibrae  in  Iblid  Bodies,  we  may  conclude,  that  the 
courfc  of  N4firr*  tends  more  to  the  DeflruBItin  than 
the  ProduHien  of  Motion  ;  and  indeed  it  is  coim- 
Boally  decreafing,  for  Bodies  that  are  either  fo 

Ierfedly  b4rd,  orthiOaghlyy^^,  as  to  have  no  £- 
ifiieity,  caoBOtbe  feverberawJ  back  fiom  one  a*- 
notber,  and  from  their  Impcnctrabillt)  only  ir 
Woold  follow  that  their  Motiun  would  ftop,  and 
terminate.  If  therelbcetiieic  were  any  fuch  things 
as  the  JmattHMry  Vertexts  of  Dei  Carta,  their  Mo- 
tion mui^  be  coatinually  decrcadng,  and  at  iaft 
BMift  qnite  ceafe.  Since  therefore  Motioo  is  thos 
continnally  decicaGqg  in  the  Univerfe,  me  mnft 
have  RecoiirfetolbiBeaMWPta*ae»//cr,  toinocafe 
and  prefervc  it  ;  */^.  to  fuch  as  the  Caufe  of  Gra- 
vity and  FermentAtien  :  By  the  former  of  which 
the  Planets  and  Comets  perpetually  move  in  dwir 
Orbits,  and  Bodies  by  defcending  gain  a  great 
VelocitY  or  large  Quantity  of  Motion;  and  by  the 
latter,  the  Hean  and  Blood  of  Animals  is  prcfer- 
ycd  in  Motion  and  Warmth  The  internal  Pans 
oftheEaidiale  perpetually  getting  Heat;  many 
Bodies  barn  and  {hine,  foicanoes  and  Earthquakfj 
are  produced,  and  the  Sun  it  ielf  preferves  his 
Light  and  Heat,  and  warms  aud  cheriHiesall 
Things:  For  we  find  very  little  Motion  in  the 
World  (except  what  is  voluntary  in  free  Ag«nts) 
but  what  depends  on  thefe  adlive  Caufes. 

So  that  after  well  oonfideriog  and  uodeftaod- 
ing  theie  Things,  our  admirable  Author,  fwhole 
Play  and  Goomls  litt  ediiant  at  hit  proftvod 


Mathematick  Learning  and  P—cUatUiuimo  Uni^ 
verfai  Nature^  coodwdcs,  that  onr  perfrdly  good; 
mbft  wife,  and  Almighty  Creator,  did  ia  the  Be. 
ginning  of  the  World,  create  Matter  (b  as  that  its 
orifioal  Panicky  te«  v^ence  ail  corporeal  Na^ 
torn  WCf*  10  aiin^  WCW  filU,  firm,  imftoutrMt, 
perfe(f^l^  pafflve  and  moveable  ;  and  that 'they 
were  muk  of  fadi  9UgmtHd«i  and  Figuru,  and 
endued  wkh  fMi  mfuuu, and  in  twte  Wnnihar 
and  Quantity  as  was  proportionable  to  the  Space 
in  which  they  were  afterwards  to  move,  ia  order 
to  the  moft  effiduai  obtaining  of  thofo  Sadt  and 
Paipolet  for  which  tbcy 

And  cheleofiginal  primary  Phnielctfeemg  per> 
feAlj  foHd,  maft  be  much  more  hard  and  firm 
than  any  Bodies  that  can  be  made  out  of  tlvm 
with  Pores,  hidden  Medtufis,  or  Vacnitict  inico> 
fperfed  ;  that  is,  fo  perfedly  bard  and  firm,  rtiac 
they  can  never  be  worn  away  or  diminiOied  ;  tor 
'tis  not  reafonabie  to  fappofe  that  there  tbonld  be 
any  Force  or  Power  in  thc«fWiM7  C»ar/r  of  Na^ 
inre,  that  can  diTMenhtfiniDaiof«ftfftt,«H>tch 
God  in  the  firftC-Mfiow  of  Things,  baih  maOeent. 
As  long  therefore  as  thefe  ongtnal  Paruc^es  ri> 
main  entire,  there  may  for  ever  be  Bodies  madenr 
compofed  of  them  j  which  thall  have  the  fiir.e 
Mtrarrr  and  TMntre :  But  if  thefe  can  be  Oru  rn, 
worn  away,  or  diminiftied,  then  the  Natu'  c  t>i  •  o: 
poreal  Thingswhich  is  dependent  on  thefe  m.i.>it 
be  changed.  Earth  and  witter  coalpof(^d  of  o 
ther  fuch  Particles  as  have  been  worn  or  b-^okrn, 
or  of  their  Fragment^  could  not  have  at  thisl^  .v, 
the  fante  Nature  aaAToRnre,  that  original  Earth 
and  Water  which  was  compofed  of  thefe  Particirs 
when  they  were  found  and  entire.  Wheretofe 
that  the  Nature  of  Things  flioold  fall,  and  rheir 
Natural  Goorlc  continue  the  fame ;  all  the  Chan- 
ges made  in  Bmiiet  nraft  arifc  only  from  the  vari. 
ous  Separations  ncwConjunt^ions  and  Motions  of 
thefe  original  Particles.   For  miz'd  or  compound- 
ed Bodies  are  broken  or  deftroyed,  not  by  the 
breaking  to  Pieces  of  their  folid  original  Particles, 
but  by  fcparating  them  one  from  another,  and 
difpofing  them  in  thofc  Places  where  they  toucb'd 
one  another  but  in  a  linle  Part  of  their  Surface< 
And  thefe  Original  Particles,  feem  nor  only  to 
have  ill  rhr  n  :h<tVii  Inertia  and  all  ihofe  P4/pw 
L<iw/  of  Motion  which  necelTariiy  arile  from 
thence ;  but  receive  alfo  Motitn  emtimmtfy  from 
ceruin  /tetive  Prineiflei  ;  vi:^.  fuch  as  Grtnity  the 
Cnfe  uf  Fennentaiim  and  of  the  Cobefien  of  the 
Parts  of  Matter.  And  thefe  PriNct^/rf  are  not  to  bli 
coofidered  as  occult  Sc'/iViV/ which  are  feigned  to 
arifefiom  the  Sftcifiek  F«n«i/ofThing<,  bat  asthtf 
Vnivtrfat  Law/  of  feature  by  which  Things  them- 
lelves are  formed.   For  that  there  are  really  fueb 
Prhuifkti  rhe  various  Pharaomma  of  Nature  do 
demonftrate,  iho' what  their  Cr.ufft  arc  hath  not 
yet  been  explained  :  For  to  aflcri  that  the  fevettU 
Species  of  Things  arc  endued  with  SfecifiekOftM 
fijuUUitt,  \n  which  they  have  a  certain  Force  or 
Power  in  ading,  it  in  Reality  to  fay  Nothing.  Bttc 
frtmi  the  Phxnoncna  of  Nature  to  derive  two  or 
three  gentrisl  Prlncifiet  ^ Motion  ;  and  from  thence 
to  explain  how  the  Propenies  and  Adlions  of  all 
Corporeal  Things  may  be  deduced  from  thofc 
Principles,  wo>.U  be  a  xcry  grtdt  Pngre/s  in  Na- 
tural Philoroph\  ,  although  the  CauKt  of  tholei 
Bri$KMtt  ibould  be  yet  nndifcovered. 
NAVAL  .M!Md)w#.  SccShiffing. 

NAVE, 
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X  A\T,  ih"Archiiediare,  ligaiRcs  {"he  "rflClU  ho- 

•dy  (ji  .1  v_  ljurch, 

.    NAVJtJL-SriNG.  S^^pmlelkilVeJfttt. 

'  NAVIGATION,   Bookt  on  rhis  Suhjcd  are 
Sir  "jititij  '.:  f,  in  1  Vul  jri  Ci^<ir/\ 
Wright' if^<>'>fd  £irou  in  UAvi^ttion. 

.   ?^«rpWM  Bfitome  of  the  Art  qf  Ndvi^ation. 

"  ,  Stfirmys  M  :^ifiers  kifl^a:(itte.  • 

"  Ph'ili^t's  Gtmittriut  '^taSm,  ^       ta  JiWj 
Cdfcn  sCAlendar.  floVT  vi;  .wi-^tL 

i4*rtins  4rt  cf  NAvigAticH.     ,      ,.  , 
■    Perliiff's  $eti}nfin'i  Tutor.  ^  ^ 

44fA4'tofNnviiafio^       ^^ij^y^'l'  , 

'}  ^td^Jorii-  Theory  of  NAvi^fititn  dtKMnPrtteJ.  ^fo. 

W)  a  Bhod-rcii  beat-,  and  iMSB  wking  it  OHt  and  let- 
ting it  crxil  gt-miy  of  ic  fclf.  Xh|S  is  doae  to 
jnakc  ir  fofrcr,  m  orJcr  tp  engrave^  jJjj jp^ch  up- 

NEAR,  .T  S  a,  v.hcnthc  Conrip^cominanas, 
jbc  Mail  Ai  ihc  Helm  to  kcihe  Ship  fijII  to  tec- 
Ward,  his  Word  is  Nc-nsar. 

J  NV.BU10VS-S(au,i.xn  thro'  go^ji  T.dpfcopes 
i>pear  to  ^  Oufters  ci  (in:\lt  ^mirn^  jm"^ 

tbtlof.  TrAjif  N.  113. 

jJ^^QXmUJS,  ^^^Umc  with  ^>^;^i.  a 


.  NElFRj  Nrfn'tJ4  ;  )s  a  Bond-wofpfio.  i  E- 
jS.  J.  ^ad  9,  K  '^f  !'lVW<i  a  Free- 

ipan  (j^  was. thereby  nia  it^  free  |:  an4  >»|»Cti  once 
made  frep  3'id  Jifchirgi.'^i  ut  ai!  Bondage  cannot 
DC  A>i/f  after,  wuhoy  t  lunic  l"^'cci.i]  A(fL  done  by 
her  ;  as  Divorce  ov  Coiifcfltjn  in  a  Court  of  Re- 
cord.  Kbr  ItiaH  &  Irrcr-xjnoauui  .be^Jiw^d  by 

2ull  IjjCj' Villaios  af^r  rneir  Fisher.  Tlierc  was 
Uib  anciently  »  Writnf  ^r^jrjr,  where  l^y  c|u;  Lor4 

f  NE^JELj  iq  Archuedure,  Is  Ae  uprlght  t'oft 

tSarthc  Cafe  of  windingStairs  turns  rouiid  about. 
.  NITRE,  ^cc  Cl*TtC%  Uttutai  Hi^OTj  qf  Kitre. 
^4m4.  4670,  in     tf.    Mr,  Beyle's  TrM  -tbout  i/|e 

f^edintti^rati  n  1/  5<)V  Prt-r. 
,  NOJiLE  J  there  hath  not  l>cc(i  any  Piece  of 
Gold  ^or  SUyer}  of  this  Name  coined  with  us  fincc 

The  NoiM^-.cMt|im«a«o  Rnceituiuif,  wpKn 
was  tbca  caJSlt^J^lus  j,c  J,  its  4t]^-| %rt  the 
dr/ini  or  Yar/hin]^  m  thdr  W*>8  XO  ^  • .  ■  •■ 

NOCTURNAL,  lliere  are  feveral  Sorts  of 
tioilurnali,  of  which  fomc  may  be  Projet^ions  of 
the  Sphere  ;  fuch  as  the  Hemifpheres  or  Plani- 
f;  lures  on  the  Plane  of  the  tqnin^^Ctlal  ;  bur  the- 
Seamen  ule  only  two,  and  the  Manner  of  uling 
cither  is  the  fame.  One  of  them  is  hrted  for  the 
P  i'r  S'ir  nnd  the  firftof  the  Guards  df  iht-  Little 
Rear  ;  and  the  other  for  the  P»lc-btar  and  the 
Guards  or  Pointttt  («s  fome  ctfl  tbem)  of  the 
Great  Bear. 


-  1  he  Initrmnent  conhlts  of  three  Pans  or  Pieces  8 
the  larwft  of  which  hath  a  Handle  to  hoM  itbi 
wjieB  yCa  Woaiit  •hftrvt  ;  and  oppofire  to  the 

Hindle  there  is  a  fmall  Tooth  or  Point,  which Cif 
K  be  made  for  the  Litdc  Bear)  rtand«.«t|i«l» 
;st>i  of  Afrii ;  but  if  for  the  GreatBear,  aniaft 
the  i7ih  of  February  j  which  aieihe  Times  of  the 
Year  when  thole  Stars  come  to  the  Meridian 
at  12  ar  Nighr.  On  this  bicger  Part  or  Piccethen 
"Y'  i^''  "  Circles  defcribe4  j-tfiromennofthat!h 
the  Months  an^  cb^D«n  and  the  iiinermoft 
hath  the  14  H»*rr of t^afrara!  Day;  on  the 
backfiJe  ot  rhis  Piece  alfoare  the  32  Points  of  the 
Compals  dcfigned,  and  marked  wiihcbeir  iaiiia* 
Letters.  •    '  •-. 

F"^^^      Noaunul  hath  two 
VirclcstlMcnbed  on  it ;  of  which  the  outenngft 

IS  divided  into  29  f  equal  Parts,  for  the  Daysdf 
the  Moon  s  Age  j  and  m  the  innermoft  into  *4 
I  locrs :  And  at  the  Bcginnfnjfftf  the  Days  of  the 
Moon's  Ape.  and  at  XI f,  there  is  a  Tooth  to  be 
fct  to  the  Day  of  the  Months  m  the  upper  Part. 

J  he  ih.i  d  Part  is  an  Index  wub  a  Fi^ndal 
Edge  iffuing  from  the,  Ceittrei  and  muft  be  fo 
long,  «hai,aeoodPSir<  *6r'it'ftiay  extend  beyond 
the  ourermoft  or  bi^^gcft  Piece.  Thcfe  three  ParA 
;.re  fo  ordered,  that  by  Weans  of  a  finiu  boUow 
Brafs  Socket  they  are  made  CO  move  abdnc^be 


l^^ttfC^Hfi^nftrpmeat^^', 


I  w^jii  fctdhe  Tooth  'to  tie  midthe  P*r^ 

iayoftne  Month,  and  then  tamlnt;  the 


Todo  , 

of  the  Day 

forcfidc  of  the  Inftrumeur  t .  wards  you,  hold  it  up 
towards  the  North,  and  incjne  the  upper  Partto* 
ward  }ou,  till  thro'  the  Hole  in  the  Middle  you 
can  ieerbe  Pole-Star ;  there  hold  ir  fiift,  and  rum 

thelonp  Index  about,  tiil  by  its  Edpc  \oii  c.va  fee 
either  thc^r^  o/r/j?  Guardi  cf  the  Little  Bntr,  or 
rhc  Pointttt  if  the  Great  £f4r,  (accord  in  as  the 
laftrumem  is  made)  and  then  fluli  the  Edge  of 

the 
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the  Index  or  Ruler,  in  the  inocnnoft  Circk  of  the 
nuddle  Pare  (hew  you  the  m»  Hoar  of  ,  the 

thit  win  appear  on  the  backCde  of  the  Nodur 
nal.  dter  vou  baw  fimnd  the  Hour  of  the  Night, 
M  above  {  for  the  JaAu  wiU  be  <»  ike  liuM  ?ouic 

jW.  ni  'wha  W  the  MtimfUih  f-il 

Seek  the  Moon's  Age  in  the  outermoft  Circle  of 
the  nid41f  Piece,  then  right  againft  ii  m  the 
inncmioft  riece,  it  die  Homr  required. 

ThuJ  if  the  Moon  be  ii  Day;  old, 
'   find  (be  wiU  be  on  the  Mcridun  »c 

liJdbATEO  H^ffrhtU  r  So  Sir  If.kimhmkat 

a  peculiar  kind  of  Hyperbola/  which  by  turning 
tovad  decoitfaicf  or  cioffes  ic  Xelf.   Sec  Curves. 

NOMINATION  ;  this  Word  as  well  by  the 
Canonifts  is  common  Lawyers,  is  ufcd  for  a 
power  that  a  Man  hath  by  vertuc  of  a  Mantior 
tl  odietwife,  of  appointing  or  natiiing  a  Clerk  to 
a  Patron  of  a  Benefice*  to  pc  by  him  prefented  to 
the  Ordinary.  -  .   ^,  . 

NORROY.  or  Merth  Rp;^,  I  ».  the  Northern 
Kings  i  is  the  Tide  of  the  Tbiittof  iheiiitec  Kings 
at  Anns  in  ,die  HenbU-OiBce.  >H1^Pio^pce  lies 
on  the  North-fide  of  Trent.  ■  \ 

NOTARY,  is  mentioned  jo  »7  A  1- 1-  a^d  » 
m  Soribcor  Scrivener,  which  makes  flion  Dcanghcs 
«nW|i»ilfOrlDftnimenttf  - At  fbiip*?  Wi^" 
kin  ^Ikhuy^otNotMry  PMUl^thtfinattmds 
er*Wk|ings  to  make  them  authentick  in  anouier 
Connny;  and  cbieiiy  in  fiuflnels  relating  to  Mer- 
chants. 

NOVATION,  in  xkt^lJUm,  u  a  traJilfer 
ring  the  firft  Obligation  given  by  arDebci^to  a 
Creditor,  into  another. 

janf^^n^^^tdi,  the  fame  with  Nefer's 

NUMMATA  Territ,  a  Term  formerly  ufed  in 
(bmc  old  Grants,  and  «i^oughcJabethe  lame  with 
the  DfnMriatutT«mi$  uri^umgfobd  10  be  an 

Acre  of  Land.   'Wi^ 

^eStfaffc 


NUTRITION.  Thel 


ftorlhoeefiofthe 


AHtaent  in  order  to  the  Nburinimcntand  Support 
cf  aa  Homane.  Body,  JM^dms  performed.  The 
Meat  we  ear  bong  graflf  dinied  and  ground  by 
the  Teeth,  is  in  that  A<iiion  mingled  with  the  S*- 
itvM,  which  helps  to  ferment  and  dilute  it.  llience 
thro*  the  Oefofhagut  or  Gullet  by  the  Conftri&ion 
of  its  Fibres  'tis  thruft  down  into  die  Stomach  j 
where  bang  ftitther1<)fieM9ltfia«^^  by  the 

Juices  contained  in  Ui«  Gbads  of  the  Stomach,  its 
$m  are  fanhcr  broken     the  isnttaie  Coh(;fiqn 


of  them  deftro)cd,  and  they  divided  one  from  a^ 
nother,  by  the  peipaoal  Motion  of  the  Gnus. of 

the  Stomach  and  by  the  Mnfcles  of  the  Midrif 
and  Abdimev.  By  this'Preffurc  alfoof  the  Sides 
of  the  Sromach  upon  the  contained  Alimtfnr,  that 
is  thnift  down  into  the  loteftiiMt  |  at  in  Entry  in- 
to which  tc  b  vSatA  wiih  the  Kle  and  Pancreatlck 
Juice,  the  one  to  fwecrcii,  the  other  to  dilu:e  the 
Chyle.  iht  PeTipa!tick,Vnmicul4iriAadoa  of 
the  Guts,  (ariiing  from  the  Alternate  AAion  of 
their  Spiral  and  Longitudinal  Fibres)  and  by  the 
Preflure  of  the  DyofhrMfm,  and  the  Mufcles  of  the 
Akdtmeft,  the  groffer  Parts  of  the  Chyle  arc  deri- 
ved downwarda  to  be  thxiift  out  of  the  Body; 
while  the  fticr  ans  fifoeetedirib  tfte  narrow  Ori. 
fices  of  the  L*BeAl  Vfint,  which  opens  into  the  In- 
teftines  j  from  whence  in  lleoder  Channels  they 
are  carried  into  the  Glands  of  the  Mcfentery  $ 
where  they  receive  a.  fine  tVin  Ljmfk*  the 
Ljmpb*tick,  DuBt,  which  liifr^  difates  it  and 
fcours  its  containing  VcfTels  ;  which  Veflfelsgolng 
from  tbofe  MelbnrerickXSiaadsimiWinto  larger 
Channels,  and  thofe  into  ftill  larger,  aad  at  left 
pais  dire<Slly  into  the  common  Receptacle  of  the 
Chyle  ;  which  is  a  kind  of  Bafbo  formed  for  it  in 
the  Union  of  thefe  ljiAt«f 'and  Lymjp^iitidt  Veu 
fcls.  Frotn  thei{ce  lA  tine  Dufi  it  afcends  into 
the  Thorax,  and  fometimcs  dividing  about  the 
Heart,  ic  immediately  unites  again,  and  creeping 
alotig  the  G«liet,it  pafles  on  to  tbe  left.Ss^/Mrf«i 
Ytint  where  in  one  o^ri»D  Months  it'^iotuv  m^U& 
Centenr?,'  and  there  mrxes  with  the  poor  Venal 

tntu  QIMRBb  sHM  nsillWltt'^ppiy  ajod  Notfe 

rifliment..  .  ■    '  t  ' 

'  But  !f  yoti'ialce'  IfMfmifathe  Senfe  whidi 
fomedo,  tif  the  Blood  hour! fhing  the  fcvtiUl  Paltfa 
of  the  Bodv  :  Then  yili  chat  kind  pfKutritioik 
be  performed  by  a  Snrttirjf  limit  Avi^%  .  from  xh4 
Terminatiop  of  an  Artery,  and  carrying  4  fuitabie 
Portion  tjf  the  Blood  to  every  Part  to  be  nourifti- 
ed  ;  fo  thit  every  Point  of  the  Body  muft  be  th^ 
TehttitUoi^tif  a  Snr^ttrj  DuR  thro'  which  a  pro^ 
per  Pkir  oftM  BMbdit  br6nght  in  order!  to  fup-' 
ply  that  Plart  of  the  Body.  ' 

NYMfHA,  in  fuch  Infcdsas  undergo  a  Tran(l 
formation,  is';the  very  firft  Chang«  oTthe  finic#; 
or  of  the  Vermtculm  Ftttt,  or  hU^pfz  or  indeed, 
iiSwMnmerd4m  hath  proved  (in  hi$i/f/f.  r»/r5.^«u 
t$tr0l.)  rather  t^e  Growth  and  Increafepf  the 
t«,  whereby  the  Figuret  df  tbe  fucceedldg  Atainul 
is  beginnbig  to  beexprefled  by  the  EacpJicatioo  of 
its  Members,  which  before  lay  inyolved  upinthp 
Erucd  (like  a  Plant  in  its  Seed  j)  fo  that  in  Reality 
it  is  only  the  Animal  ander  ,tbat'im^r&(^  Form  is 
cafled  the  t^/mpba,  the  Word  being  oJ^n  fmta 
AriJiMle  io  his  Hifi.  Amm.Lih.  v.  c.  19:  where  he 
ofes  it  for  ^  £rft  Rudiment  of  an  Infa^.  Thji 
]ii^Myk&«  is  fometimes  caDed  Cbryftlu,  fonietimes 
'Ut  and;  fometiffl^  Nf^JMiu.  &  aS  whic|i 
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OTIi*  Sevoi  Antifhntt  or  Alveniant  Hyalite  { thii  fuperftUioibi  Oillem  ftiB 
•  of  ScTcn  Verfes,  2fc.  fung  by  ihc  Cbnire  in 
tbe  Time  of  Ad»ent,  was  formerly  called  O,  from 
ifceir  Beginning  with  fach  an  Exclamation. 

OATH,  in  the  Law^nf^  ii  an  AffimMiktii  or 
Denial  by  any  Chriftian  of  H  Thing  l**fiU  ttiS 
boneft,  before  one  rr  more  that  have  Authority  to 

five  tbe  fame  ;  for  the  Advancement  of  Troth  and 
Light,  callbg  Almighty  God  to  witnefi  that  his 
T  ibmony  {%  rnie,  Tu  called  fometimeiii  Car- 
far»l  Odth,  becaufc  he  toucbeth  with  hit  Hand 
fiimeptn  cf  ibc  Holy  Scriptttre  of  the  Nr»Tf/?4- 
ment,  and  moft  MtiUlly  of  tbe  FoorGt^pdis 
(whence  the  Pbrafe  ftr  JMrfU  ftwirijig  it  Sser*' 

fdtiHis  TaHis  EtMgttm.) 

■  OBEDIENTIA,  wa«  anciently  nfed  as  a  Term 
fyt  Rent ;  boc  in  tbe  Common  Law  'Tu  taken  for 
an  Oificc,  or  for  the  Adouiiiftraaim  of  «a  Office ; 
tndtbercapon  . 

OBEDIBNTALES,  is  nfed  in  the  Provincu! 
Conftitutions  for  tbofe  that  have  tbe  Execution  of 
any  Office  under  their  Superior*. 

OBIT,  fignifics  an  O'Ticc  for  tbr  Drad  ora  Fu- 
nrrai  Solemnity  :  The  Anmvcrlary  ofany  Perfon'l 
Death  «as  alfo  called  an  Ohit.  And  in  Hdifiotis 
Houfes,  &c.  they  had  formerly  an 

OBITUARY,  which  was  a  Rcgifter  or  Calen« 
Str  wherein  they  emer'd  tbe  Obits  or  Obitnai 
Days  of  their  Foumlecsor  Beneladon- 

OBLATA  ;  were  feraierly  Gtfti  maile  (tho' 
properly  Offti  ings^to  tbe  King  by  any  ofhisSub- 
ic6t%  i  and  were  (b  carefully  taken  Notice  of  by 
K.  febm  and  Htn.  3.  that  they  were  entered  in  the 
Fine  Rolls  under  this  Name  of  ObUta. 


to 

Pfdlrj,  where  at  rhe  Raifs  of  the  Communioa- 
Tabic,  there  is  a  Tablet  or  flat  Board  fixed,  to 
receive  tbe  Moneys  wbicb  at  aneft  Funerals  Is  of- 
fered by  thefunriving  Friends*  according  to  their 
©wn  AbiKty  aild  that  of  the  Deccafcd.  Dr.  J^it- 

nct's  Glojfiiry. 

OBLIGATION,  by  tbe  Civiiiam,  if  defined 
to  be  a  C«a/e  tfjaitH,  and  a  legal  Bond  or  Tie 

which  compclls  by  Adhon  to  give  or  to  do  ac- 
cording to  the  .  ^man  Law.    And  they  divide 
Obligations  intoN«f«rii/,Cf««Y,  and  Mi£4 1  %  w^' 
tunU  Obligatim  is  whu«ri(es  only  from  intfer  na- 
tnral Equity  }  andthisthey  diftinguifli  into  Bf^ 
fiBuat  and  InefftBuaL  The  former  of  which,  tho* 
there  is  not  Ground  enough  for  K6tk»  by  the 
m4n  Law,  yet  may  bar  by  Pbttad  BjttffHeH ;  bnl 
the  latter  hath  no  Afliftance  from  any  po1iti?« 
Law,  bnt  conhfts  mccrly  in  the  Coniciencc  Of 
Plcafurc  of  the  Party.   A  fxut  Civil  OhligiOivm 
owes  its  Original  or  fikth  to  the  Stridnds  of  * 
politive  Law,  wiihoiu  Natural  Equity.  AUijt'd 
Obligation  is  a  Legal  Bond,  having  (it  Sutag^- 
both  from  Natural  and  Civil  Laws. 

OBLIQPB  Aree,  is  thit  wtiole  LiiM  of  Dit«!' 
(Skion  if  nor  Riphr  Anple<:  with  the  Body  oft 
whom  It  IS  imprcft.  The  j^Mtio  which  fuch  aa 
OhIifMt  F«rc*  to  move  a  Body,  bears  to  a  DirtS 
or  Btrfendieat^  Ftret,  will  by  this  Diagram  bo 
ctlily  underftood  m  beahmyt  a*  tbe  Sim  ef  ibt 
jingle  ef  TnctJence  is  to  tbt  J^^idfafc  ijtt  S  h  bCt^ 
Side  of  any  Body  on 


OBLATJE  ;  were  tbe  Ginff crated  Wafers  or 
Hofts  diftribuied  to  the  Communican's  in  rhc 
Mafs  or  Saofament  of  tbe  Altar  i  and  fomeiimes 
tbe  cdhimary  Tieatt  in  Rdigiona  HoaAa  have 
been  called  this  Name  of  ObUts. 
'  OBLATIONS  •/  tlft  Ahur^  were  cuftomary 
OKetbgl  fiom  the  Pariihioners  to  their  Prieft, 
which  were  folemnly  laid  upon  the  Altar  j  of 
which  the  Mafs  or  Sacrament  Ofltrings  were 
nfually  Three-pence  at  C'^^raaj,  Two- pence  at 
Ksfitr,  and  a  Peju»|  at  the  two  other  principal 
Feafts.  Tbecallomary  Dneaa]fef»rAennN•n»4• 
^'4  or  Chriftian  Offices,  were  comprehended  un- 
der this  Title ;  and  alfo  all  little  Summ*  for  faying 
»  Mafles  for  the  Souls  of  Perfons  decealcd. 

OBI  ATIONES  FunerMtes,  were  the  Seut  Setttt 
orOucnngs  to  expiate  the  CimifTions  or  Defaults 
of  the  Party  dcrtaret^  in  paying;  Tythes  or  Other 
f[fyYyftffftir«l  Dues :  Ac  firft  this  was  an  Obiati- 
Mk  atdw  Faneral,  and  was  often  the  bcft  Horfe 
of  the  Defnod,  led  before  rhc  Corps,  and  delive- 
red at  the  Church-Gate  or  Grave,  for  the  Ulieof 
die  Parilh-Priefk. 

Tothis  CufiomweoiK  theOtigioal  of  Mor- 
tuaries. If  ibe  Corn  were  Iwried  any  where  elfc, 
the  Offerings  wert  dno  to  the  Parifb-Plrieft  where 
the  Party  died. 

'  Ac  the  Burial  of  tbe  Dead,  it  was  a  Ctaftdm 
for  the  fiarviving  Friends  to  cfT  r  liberally  at  the 
'  Altar,  for  the  pious  Ufe  of  the  Pncft,  and  tbe  good 
Iftftte  of  the  Sonldenarifd  |  and  the  Reliqnca  of 
VolIL 


which  an  Oblique  FoTc^ 
falls,  with  the  Direction 
J  a  t  draw  d  c  at  Rtghc 
Angles  xo  db,9i.  Perden> 
dicalar  let  £dl  fran  4  . 
to  die  Body  to  be  mo^  • 
ved,  and  make  «  d  the 
Radius  of  a  Circle.  Tis 

?lain,  that  tbe  ObIi<)ae 
'ofce  d  a,  by  the  Laws 
of  Compofitiott  and  Re- 
iciution  of  Motions  wiJI 
be  refolved  into  the  two 

Forces  J  e  and       of  which  i  e  being  fantllel  to 

i  h,  ha'h  no  Eneffiy  or  Force  ro  move  rhat  Bodyj  ' 
and  confequcntly  db  expreffes  all  the  Power  of  tbe 
Stroke  or  Impulfe  upon  the  Body  to  t>e  mored. 
But  ^  ^  is  the  Right  Sine  of  the  Angle  of  Iiici-  - 
dence  d»bi  wherefbre  the  Oblique  Force  dm,  to 
one  falling  perpendicularly  is  as  the  Sine  of  tilt 
Angle  of  Incidence  to  Raidtos.  fLB,D, 

OBLIQUITY  ^  the  Ecltfkk,  *Tlt 
known  that  the  Plane  of  the  Terrcftrial  Fqnaror 
is  inclined  to  that  of  the  Ediptlck  in  an  Angle  of 
13  Degr.  30  Min.  or  rather  more  aocnnKdf^  • 
21*.  19/  And  chii  Angle  (allowing  for  a  very* 
fmall  Nwacion  of  the  Birth's  Axis,  which  tbo*  oc- 
ci  fTiriH  deducible  from  ihc  Principles  of  the  Nop. 
tonian  Aftronomy,  need  not  here  be  confidered) 
hath  always  yet  continued  the  fante  i  At  any  one 
may  find  ifrhey  will  m  the  two  SoJftirial  Days 
obferve  the  Sun's  Meridian  Akuudes,  and  then 
freeing  theiA  fnUk  .R«friAinn%  Hunllax, 
Ooo  fobnaft 
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iiibtrad  the  Winter  from  the  Summer  Altittide  ; 
for  then  half  the  Difference  between  them  wiil  be 
found  to  be  13".  29'.  rhe  Qjiandty  of  the  Angle 
of  the  Indinuion  or  Obliqai^  of  the  £clipcKk 
CO  the  Plane  of  the  Equator. 

OBOLVS,  *Ijo'  now  tjiken  to  figaify  our  Half- 
9Wa^  gacienUy.  limMfiH ;  the ,  tMf  K*blt.  The 
f^|le^or:IlMi^N  -Ceieg  ijiHed:  a  Peny,  and  in 
'quarter  part  a.  Farthing  :  And  indeed  in  the  ol( 
Unties  and  Accounts  of  Coin,  )ou  are  to  under- 
ftfuifi  byi  the  Word  .ArtMriM/,  the  wbole  Cohik  be 
itAwH,       te..  and  by  OAiAwici  Jialf}  and  by 

•,  OBSERVATION.    The  Seamen  call  an  Ot 
fifHttitm  tbejtakingthe  Suo  or  any  Stars  Meridian 
Attfaodc*  io  order  thereby  to  find  their  Latitude  ; 
aad  how  tfaBjr  do  this  you  will  find  under  that 
Vord  :  Aod  chey  call  finding  the  Latitude  by  the 
Name  of  fVerkfHg  *n  Obfervatien. 
\QQC)SlXO^kwK$«Us,  is  a^ufcle  of  the  Skin 
tof^^e  Ocd>«»  and  0/l^mM/M»  which  is  ufnaOir 
called  Occifittlii  i  it  arifcs  flefliy  from  the  tranf. 
verfcLineqf  the  Occ»/«/,  oppofitc  to  part  of  the 
fueriw  Timination  of  the  MajUid^us,  and  parr 
loirihffiWqBBiMiig  flf  tfa«  rrMiJiiiu  next  it.  and 
aea.>ttBatf«iQC  .fioai  the  reft ^  Line  bade* 
wards»  arifing  afrerthe  fame  Manner  on  the  other 
fide<  froai^ence  it  goes  ftrai^  up,  and  Toon  be- 
eomtag  all  tendinous,  ic  covers  the  two  PMrie. 
t*t  Bo$t»s,  and  the  OJfa fyuamauft^hGSK  ibeXrm- 
f^rat  MufiUt,  its  outer  Edge  being  fattened  to  the 
0$  Jugdie  on  each  Side.    This  broad  Tendon  near 
tb^  Cm»4t  SutwF*  grows  flcfliy,  and  defceqds 
vridi-  ftrdght  WAtttt  as  low  m  the  Mufi$tli  OrbicU' 
l*n4.    It  is  inferred  into  the  Skin  a:  the  E)c- 
bfows  having  fentdown  between  chem  a  narrow 
flefhy  Slip  or  Elongation  which  is  continued  over 
the  Off*  Nm^  as  £u  a«  in-jGf  r^UgiKMU  Fat^, 
tvhere  it$  Fibres  ran  off  on  #acli$id9,  and  wrmi- 
Oatc  in  the  Skin  above  ihc  Mufcutus  Kaji  frofrita 
iWhen  this  Digraftick  Mulcle,  which  covers  al 
the  upper  Part  of  the  Scull  like  a  Cap,  aifis.it  pulls 
the  Skin  of  the  Head  bad(waids>  and  at  the  fame 
time  draws  up  and  wrinkles  that  of  the  Forehead 
and  is  antagoniz'd  by  the  Ctrrugator. 

OCCUPANCY,  in  the  CivU  Law,  is  the  Pof 
ftffion  of  fuch  things  as  at  prefienc  belong  ro  no 
|>rivate  Perfon,  but  however  arc  capable  to  be 
made  fo  ;  as  by  feizing  or  raking  of  Spoils  in 
War,  of  things  wild  by  Nature,  as  Birds  and 
Beafts  foK  GaoMkl  ^>  or  finding  things  before 
undifcOToed^  M^iraly  loft,  or  loft  by  their  proper 
Owners. 

OCCUPIERS  of  IValling,  are  certain  annual 
Officers  in  the  Cbtjhh*  Salt-works,  who  fee  Right 
done  between  Lord  and  Tenant,  and  all  Ferfons 
concerned  ;  they  appint  alfo  how  many  Hovfcs 
Ihallwork  at  a  Time,  £^c.  and  order  a  Cryci 
copffockimtbeTimeof  kindKng  the  Fires,  &r 

OCEAN,  is  the  vaft  CoUcdion  or  Union  of 
all  the  Seas  which  compafs  round  the  whole  Earth, 
wAin  which  the  two  great  Continenu  of  Eurofe, 
Afitf  and  >f/r*Moinoine  fide  of  the  Nonhen^  and 
Southern  AmeriMfin  theodwi^afe  bnt  like  two 
large  Iilands.  This  great aiiid.«MVerfal  Ocean,  is 
ibinetimes  by  Geographers  divioed  into  3  Parts  ; 
•t  I.  The  Atl4mitk,iad  Bmrtpemt  Oetan,  lying  be- 
tween Part  of  Eurepe  Africa,  and  America,  X.  The 
imdian  Ocean,  lying  between  Africa,  the  E.  Indian 
I£aj|d%andN(r»IMfaA  i.TbitpXAMtSm 


or  the  Pacifick.  Ocean,  which  lies  between  the  Pkiw 
Ufpine  lJUndi,  China,  Japan,  and  Ne»  H»Uatul,oa 
the  Weft,  and  the  Coaft  of  America  oa  the  Eaft. 
Sonetimesallb wish- Regard  to  Europe,  they  call 
thatihef(r/»'f«r»«ii  OeMM  which  endofes  it  on 
the  North  ;  and  that  which  enclofts  it  on  the 
Wcfl;  i;h<;^(ni  Ocfam,  That  Sea  which  en- 
dofes 4fi%  on  the  North  and  Eaft  is  often  called 
the  Tartarean,  and  fometinics  the  Cbintfe  Ocean  • 
and  ontbe  Sout^  AJia  is  bounded  by  three 'Seat 
which  are  called  thKlid^an,  Perfun,  a^d  Arabian 
Qee*m.         the  great  Sea  on  the  f  aft  of  4f^ica, 
ntaSMi^tinen^Qeem,  as  is  alfo  that  vaft  Set 
which  cnclofcs  America  on  the  Eaft.  • 
OCTAVES,  in  old  Engli/b  the  Vtn't  wei^^ 
eight  Days  afier'aay  em/nrnr  F^iiml^  and  fuck 
Fcftivals  are  cnameiatedia  tht  Lvnut  BAwd 
the  Cbnfeflbr.  . 

OCTO  Ta/es.  See  Ta/ef. 
ODIO  and  Atia,  was  aa  old  Writ  mentioned 
in  the  Statute  of  fV(ffifninfitr  t.  and  made  3  £.  i 
ear  II.  It  was  direded  fo  the  Sheriff,  to  enquire 
whether  a  Man  committed  to  Prilbn  for  a  SuSf- 
picion  of  Murder,  bccomniitted  on  juft  Caufe,  or 
only  upon  Aialice  If  thciaticr  were  the  Caufe, 
then  anqihttWmculwto  theSberiflr  him.. 
But  now  this  Conrftif  (akw  nny  by  a» 
9i  . .  ,  ■  • 

OQCPNOMICUS,  was  ^rmerly  vlc<l'ft^  At 
Exeotror  ofaiaft  Will  and  Teftamenr,  as  the  Per- 
fon who  had  cheOecbnomy  or  Fiduciary  Difp. 
al  of  rhc  Dcccafed's  Goods. 


OFFERTORjyjVi,  .^mei^y  wastifed'  for  a 
Piece  of  Silk  or  fine  iM^n,  to  icceive  and  wrap 
iip  the  ObUtiooa  m  occifiontl  Ofibriiw  jji-  anv 

Church.  '  .  ;     '      '  ••••  ™ 

OGEE,  Ogive,  and  as  It  is  often  written  O— " 
-  is  a  fort  of  MfifiMmg  inv>Architcdure,  con- 
fifting  of  a  Rioaaid  aqd  a  Hollow.  Vitruviut  makes 
it  twoquarrcr  Circles.  Scame:(3^i  and  lome  others^ 
make  the  Arches  flatter.  'Tis  almo.ft.in  the  Focaa 
of  an  S,  and  is  the  fame  with  whac  VitrtiHtu  ai£' 
Cima,  Cim*  revitrfa  is  anO—  G  —  with  the  Hol- 
low downwards,  as  fomc  define  ir. 

OLERON  Lawj,  are  fo  called,  becaufe  made 
when  JCing  Bjebard  I.  was  there  (•'.*.  at.O/«nn^. 
an  Ifland  in  the  Bay  of  AqidtMU  in  ttemet)  tber 
have  Refped  ro  Maritime  Afiairs. 

•OPACITY.    Sir//  Newtm,  Optickf.  Book. 
fticws  that  the  0»4ciVj  of  all  Bodies  arifeth  from 
jtbe  Maltit^daof  RefleiSions  caufed  in  their  Inters 
nal  Parts  i.  And  heihews  tlfo,  that  between  the 
Parts  of  the  epake  and  coloured  Bodies,  there  are' 
many  Spaces  either  empty  or  repieailhed  with' 
Medioms  of  other  Deuilties  ;  and  he- ftews 'tde* 
true  or  principal  Caufe  of  Opacity  to  be  this  Dif- 
continuity  of  their  Parts  ;  becaufe  fume  opake 
Bodies  become  tranfparent  by  filling  their  Porca. 
with  any  Subftanoe  of  equal  or  ahnoftraaij  Oen.' 
fity  with  their  Ptai.  Thns  Paper  dipp'iHn  Wsrer ' 
or  Oil,  the  Oculut  Mundi  Stone  fteep'd  in  Water,' 
Linnen  Cloth  oil'd  or  varnifhcd,  and  many  other 
Subftances  foaked  in  fuch  Liquors  as  will  inti-  - 
mately  pervade  their  little  Pores,  become  by 
that  Means  more  tnnlparent  than  otberwife  ;  as 
on  the  contrary,  the  moft  iranfparcnc  Subftanoef. 
may,  by  evacuating  their  Pores  or  feparating  their  - 
Parts,  be  rendered  fofictently  opake  $  as  wilts  or 
wet  Paper,  or  the  Oeulnt  Mundi  Stone  by  being 
dried,  Horn  by  being  fcrap'd,  Glafs  by  being  pou- 
dcr'd  or  flawed,  Waicr  bf  bdof  fymCd  into  fmall 

£abUc% 


Euhb  s  fit  hi  r  aloae  iff  the  FortD  q£  Fro^h,  or  By 
iuajung  ic  togerbcr  widiQU  trflWiyuiac,  or 
Tome  other  convenient  Liquor  widiifrliich  it  ^riO 
ap^ptcfcf^ly  iacfiirporaie. 

Bofhipfweyer,  to  lender  Bodies  oipake  aod  co- 
loured, their  Inierfttces  muf^  not  be  lefs  ihkn  of 
fome  dehnice  Bignels  ;  for  the  moft  tfMnm  fiodies 
that  Are,  if  their  Parts  be  fubiilly  divided  Caswhen 
Metak  are  diflbived  ip  acid  MeDftmuniJ  become 
k>erfiBaiy  traniparent.  And  on  this  granad  it  ap- 
pears, why  Water,  Glafs,  Sair,  and  fome  Stones 
arc  craDfpftKDC,  for  they  are  as  full  of  Pores  and 
Interftices  as  ibe  Bodies  are ;  but  yet  their  Parts 
and  Inrerfhces  are  roofmall  to  caufe  Refledions 
in  their  common  Surfaces  :  "Wherefore  white  Me- 
tals become  opake  not  from  their  ^yfity  alone, 
bat  frcihi  their  Parts  \mD%  of  fncb  dKacftas  fits 
theoL  tnl^M  the  White  of  the  irft  Order.  And 
ashefiiews,  thatche  White  of  the  fit-ft  Order  is 
the  ftrong^  which  can  be  made  bv  Places  of 
tranfparent  Subftances,  fo  it  ought  to  be  ftronger 
in  the  dcnfcr  Subftances  of  Metals  than  in  the 
rarer  ones  of  Air,  Water  and  Glais.  And  bethinks 
that  metallick  Subftances  of  fuch  a  Thicknefs  as 
nay  fit  them  toreflc<S  the  White  of  tbeficft  Or- 
der,  may  by  reafoo  of  their  great  Denfitr  refleA 
all  the  Light  incident  upon  them,  and  fo  he  as  o- 

Ckc  ahd  fplendcnt  as  'tis  polfible  for  any  Body  to 
:  See  Coleuri. 
,  OPENING  ^tb*  Trenches  ;  is  the  firft  break- 
ing  Ground  of  the  Befiegers,  in  order  tO'Carry  on 
their  Attacks  againft  the  Town.  Tke  Di^crcnce 
hftWcea  iNs:and  eMnyi»i  tn  the  jimuiiet,  chat 
tUt  i»  Holy  the  BegiMiiog  of  the  Treaeh :  It  is  be- 
gun by  a  fmallFoKor  Ditch  which  the  Pioneers 
make  in  the  Night  on  their  Knees,  ufually  about 
a  Musket-fhot  from  the  Place,  bat  if  there  be  qq 
boUow  nor  rifing  Groond .  to  fiivour  them,  tbey : 
begin  fiinher  off.  This  fmaS  Fofs  is  afterwards ' 
enlarged  by  the  next"  Pioneers  which  come  be- 
hind the  firft  }  and  fo  'tis  due  deeper  by  Degrees 
till  it  be  abo«t  i*  Fbocbroadaod  S  Fooc  deep. 
The  Earth  that  is  dug  out  is  thrown  up  as  they 
go  along}  and  fervcs  them  for  a  Parapet  to  favc 
them  from  the  Fire  of  the  Town.  The  Place 
where  the  Trenches  ai«  opened,  is  called  the  End 
of  the  Trench. 

OPPOSITE  Seaions.  If  a  Cone  be  cut  by  a 
Plane  through  its  Vertex,  and  afterwards  by  a  fe- 
cmd  Plane  parallel  to  the  former,  this  latter  Plane 
pcodnced  through  the  oppofite  Cone,  will  there 
make  the  oppofite  Sei^ions.  See  Ctnicl^  StSiont. 
■  OPTICK  fxramid,  is  made  by  Rays  coming 
fiwa  iht  fetccal  iutf^  of  the  fuperfickd  lUfe  of 
any  Obje&,  and'vnhcd  in 
a  Point  in  the  Eye  of  the 
Spedator.  Thus  if  A  B  C 
D  E  be  the  Bafe  of  the  Eye 
in  O,  the  Optick  Pyramid 
•  O  A  B  C  D  E  O.  And 
when  the  Bafc  is  a  Right- 
Line,  as  fuppofe  A  £  or 
C  D,  then  the  "triangle 
CAB  or  OCX)  iscdM 
the 

OPTICK    rrUmtU,  as 
the  Angle  A  O  E  or  C  O  D, 
is  called  tbe  Of  tick  Angle. 
OPTICKS,  taken  properly  and  fimply,  is  that 
Science  which  teaches  the  Properties  of  Dired  Vi 
Boo  I  bdc  in  «  ht|et  Seafe  k  may  cottpiebend 


the  whole  Dodlrlni*  of  Lighrand  €alenti,  and-all 
the  Phenomena  of  vil^ble  Objeti^  In  this  large 
Senfe  our  incLim^taraWe  Sir  i/I*  iV#»#«i  calls  £s 
^ook  of  LiRht  ^nd  Colours  OfiUki  I  And  from 
tbeface  the  foU(fMb^^BlM^IhdW 
Siiebceisiakeifc'.'V'  ••      ••  V^d, 


B/  the  H^t.ef.  Light  I  utui&rfidnd  in  le*fi  earu, 
dfUth^mwmjkeughtimtbefMu  Liutmihtmtf 
ttntftrtry  in  fevtral  Lines.  For  it  is  manifrft  that 
Light  conliits  of .  P4r(s  both  fucceffivc  and  con- 
temporary ;  becifale  in-the  fame  piacc  you  may 
/top  that  whj^xoutfsonc  Moment,  and  letpaft 
that  wWAooiiii^h  jftiia»Htft»>^in  thofee 
time  yob  ffiiy  ftbp  it  in  ihy  ttoe  placev  j^id  \^tM 
pftfs  in  any  otbcK  Foe  thit  Parr  of  laghj^  w^^frfc 
is  ftopt  cannot  be  the -fiBne  Will*  that  whfdtis  .  Isc 
pafs.  The  le^  Light,  or  pan  6f  Light,  which 
miy  be  flopt  alod^  Without  the  reft  of  the  Lighc, 
or  propagated  alone,  or  do  or  fuffer  any  ithing  tr 
lone,  which  the  reft  oftheLMirdoch  oofc^tiii^  . 
fen  noi^  I  cdl  «  Ra^  «f  upK  •'  ' Mt  ni  t 

Ei  E  F  I  N.  TL 
fofthtm  f  l#  r^Mltd  $r  tmmi^  eftbnr  jf^  in 

fdjfa^  4ut  if  «ne  tratifferent  Body  or  Mtditm^M 
tnctber.  And  «  greater  or  Uft  Mgfhmgtkitia:  iff 
Kvt,  ft  *biit  DiifffM*i»m  $0  tf  ttnttd  nfik  hr 
out  ef  their  fj^ay  in  liks  Incidences  on  the /me  140* 
dium.  Mathematicians  ulually  confider  the  Rays 
of  Light  to  be  Lfai^  rekchihgifrom  the  luminont 
Bodjr  to  the  Body  iUanuMved^  and  the  Refiadion 
of  tnofe  Rays  to  be  oie  bending  or  breaking  o| 
chnfc  I  incs  in  their  paiSflg  outof  one  Medium  in- 
to anotbec.  And  thus  may  Hays  and  I^efiradUboa 
be  conlidered,  if  Light  bepivpagated  tn-wrllillnroi 
But  by  an  Argument  uken  from  the  Equations  of 
the  times  of  the  Edipfes  of  ^titer's  Sttellitet  it 
feems  that  Light  is  nropagatea  in  time,  fpending 
in  its  pafla|^  from  the  Son  to  tugboat  ii«en  Mi- 
nutes of  Ttme ;  And  therefore  I  have  ohofta.  ID 
define  Rays  and  RefraiHiions  in  fuch  geoCMlienM 
as  may  agree  to  Light  in  b«ch  Cafes. 

n  t  f  ■  r- Ni-' '  iiL  • '  ■  ••IS  V.  V. 

Hffiexthiliiy  J^^^),  tt  tttelt  i3ij}^iin  to  he 
twrmed  hu^  iw$9  »b$  fiam  MtMiim  fnm  siif  ttbtr 
KUdimm  mfm  lAifr  &nfiH^  iUkjUXL 

are  more  or  left  refiexihle,  which  are  turned  hdel^ 
mire  or  tefs  eafilj.  As  if  Light  pafs  out  of  GUIs 
into  Air,  and  by  being  inclined  more  and  nwrv  ife 
the  comttion  Surface  of  the  Glafs  and  Air,-,  hegihs 
at  length  to  be  totally  ref]e<3ed  by  that.  Surfate  | 
thofc  forts  of  Rays  which  at  like  Incidenciesare  ro- 
fledcd  moft  copioufly,  or  hy  inclining  the  Rays 
begin  Iboneft  to  bt  iqnlly  icneAedj  me  moft  tt^ 
flezibk.  •  •        ■  V*"- 

.5  ft,F  I  N.  IV.  2  '..I 

iU  Angle  of  tncidenee,  it  that  Angle  wUA'lU 
Line  defcfibed  bj  the  incident  Rjiyi  eonttins  with  the 
Perfendicular  to  the  refleSimg  tr  refraStiisg  Surface 
gt  hi  Feint  qf  Intidenee. 
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0  PT 


.1.:  t 


DEFIN.  V. 


which  the  Line  dcfcribed  by  the  rtfieatdtir  rtfraHed 
sua  Perpendicular  to  the  rtfiec- 

^gg^f^^iUgStt^MfMif  'h*  Beit  tfltuidtnee. 

mre  the  Sines     tit  ^tl^^Mdmc*,  Hgfiutm, 


.  D£f.iN.  vn. 

mil  Sl^f*  Hvm^*t*l  *nd  Similar. i  nnd  tbst 

|b«ii»r5ii«te  (I  •«»0  Hooi«geiea|,  not  becaufe  I 
jVfbuia  afiinn  ii  fo  in  zXi  txipcSttA  -bttc  becaufcthe 
ILjWMvbnkiagKc  tin  Kefr»ngi^UnrrM^e  at  Icaft 


gom-wneni  tmd  Simfte  ;  r.nd  thqfe  pf  Hcterege- 
«MM<(4i^*Mt,  ide»Wfe»p*l  mU  Cvnftumd.  hot  tbefe 
%,«iHgi«  ulH>t|ll'<P]     d»<5plo«"  of  Homo- 

?'r..^  3!b  rj''  .'«•-.' 

ijair:'  :;      *f  OAT  A, 

ii'5.r»"i«>i'j.:.;  .  ^ 


.  t-''  .'.•.in.'. 


Iftbt  nfraOtd  R*fi*  rwha^  dirtBfy  hdc^  to 
the  Point  ^Incidence,  it  Jhtll  be  rtfrMBid  itUt  the 
timittm^trib^d  by  the  Incident  S(fi, 

AX.  IV. 


ttgfrtttioB  ant  of  tbetttm  Medium  into  the  den- 
Ar^  is  m*d»  tmmrdt  tbt  PmfmdicniMr  that  is,  Jo 
ffa»<fo  Jngh^Mef^Mtimkltfstkm  the  Anile 


Vbenee  if  due  Proportion  be  known  in  any  onr 
Inclination  of  the  incident  Ray,  'tis  known  in  ail 
Ike  InclinatioiM,  and  thereby  tbe  Refradion  in  all 
Cdf«  of  Incidence  on  the  {ame  refradihg  Body 
nay  k)e  decenained.  Tbw  if  tbe  Refiaaion  be 
iMdt  oat  of  Air  inm  Wattr,  tke  Siae«f  Incidence 


OPT 

of  the  red'Iigfe.»  10*  the  Sine  of  in ; 
4  to  3.  iPODt  of' Afar  Imo  Gbfi,  die  ale 
17  to  n.    fn  Light  of  other  Colonrs  the  SiitM 
have  other  Proponionsj  but  the  Dififereacc  i«  l» 
litde^  'tlmifinKellftUoai^eaiiiMeML 


:  n  . 


Soppofe  therefore,  that  K  S  repre(«nts  (bt  StaC 
face  of  ftagnating  Water,  and  C  i«  tbe^int  of  In* 
ddeocein  wbicliaayftaiy«oiiiio]|ni  €fafeAi^lteii 
AinthelineAC  brtffieMwMMMI,  elidf 

would  know  whether  this  Ray  fhonld  goafrer  Re* 
flexion  or  Rcfradton :  I  eredl  npon  the^SarfMC  of 
the  Water  from  tbe  point -of  Inci^ace  iAel>9rpe(k<>' 
dicnlar  C  P  and  prodtict  it  dc>wnU'ards  to  Q,  Bii4 
conclude  by  the  firft  Axiom,  that  the  Rfty  aftet 
Keflezionand  Refradion,  (h.ill  be  found  fcMea 
where  in' the  Plane  tof  the  Angle  of  IftcMcMei 
A  C  P  pn>duced.  I  iHr  -ffll  tMMfevfe  upon  tilt 
Perpendicular  C  P  rhe  Sine  of  Incidetice  A  1>» 
and  if  the  rcflcdcd  Raylx;  dcdrcd,  I  prodtKcA  D 
to  B,  fo  that  D  B  be  equal  to  A  D,  and  draw  C  %, 
For  this  Line  C  B  ftiall  be  iht  nflcdcd  Rty  ;  tht 
Rrngleof  Refltdion  B  C  P  and  its  Sine  B  D  being 
equal  to  the  Angfc  and  Sine  of  Incidence,  as  itaey 
ought  to  bt  by  tbe  kctatA  Akiom.  Bat  if  the  tt» 
fraded  Ray  be  idcfired,  I  produce  A  D  H»  ite 
rhaT  D  H  may  be  to  A  D  fl«  the  Sine  of  Refrafti- 
on  to  the  Sine  ot  Incidence,  that  is,  as  5  to  aoA 


about  theOtittT  C  and  in  the  Plane  A  C 
the  Radtiii  C  A  defb-ibing  a  Circle  A  B  E  I  dra«t 
parallel  to  ttMS  Perpenditmlar  C  P  Q,  the  Lino 
H  E  curting  the  Circ\in^fcrrrtcr  in  E,  and  joyning 
C  £,  thii  Line  C  H  (hall  be  the  Line  of  the  r^ 
fraded  Ray.  For  if  F'  be  let  All  perpeadtcn- 
larly  on  the  Line  P  Q,  thi!»  Line  fi  F  fhall  be  the 
Sine  of  Refradion  of  the  Ray  C  B,  the  Angle  of 
Refradion  being  B  C  Q. ;  and  this  Sine  E  F  is  e- 

Siai  to  DH,  and  confifqtiently  in  Prapirdott  to 
e  Sine  of  Incidence  A  c^as  3  to  4. 

In  like  MAna^r,  if  that  beaPrifm  of  QUft 
(that  is,  a  Gtift  bounded  wfth  two  equal  and  pt- 

rallel  1  rianpular  Ends,  a  1^  three  plane  and  well 
polifbed  Sides,  vihich  meet  in  three  parallel  Lines 
ronning  from  the  three  Anplcs  of  the  one  End, 
ro  the  three  Anplcs  nf  the  oihcr  End)  and  if  the 
Refradion  of  the  Light  n  paiUng  ctoli:  this  Prifm 
dedffired. 


Let 
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there  where  the  Li^ht  ptStdt  tbroaghu,  sndlkt 

D  £  be  the  Ray  incident  upon  the  firft^^e  of  the 
rritm  A  C  where  tie  X-ight  goes  into*!  le  Glais  ; 
And  by  puttiqg  the  Proportion  of  the  Si  le  of  In- 
i|ci(fence  to  the  Sine  of  jCcfraiftion  as  1 7  »  1 1  find 
*  F  the  firft  refn<9Ec«l  Ray.  Then  t  king  this 
Ray  for  the  Incident  Ray  upon  the  fecmd  fide  of 
the  Glafs  B  C  where  Light  goes  ouiL  find  the 
next  rcfraded  Ray  FG  by  putting  the  Propordon 
of  the  Sine  of  incidence  ro  the  Sine  of  Refradlion 
as  I  I  to  17.  |'prjl';hc  Sine  ol  Incidence  out  of 
Air  into  GbjEs  lie  to  the  Sine  of  Reftadion  as  17 


Let  ABC  reprefent  a  Plane  .caning  this  Frifitt 


50  iij  tht  Si^e  of  Incidence  out  of  Glafs  into'Air 


I 


M1>, . 


X 

i  ^ 

f  •  j 

.»  hrtf. 


^''^tadnif^liie  ^iine..Manner.  tif  A  cJb  b  rt' 

prelcm  a  G'afs  fpheiicaDy  convex  on  both 


Sides  I 


(ulually  called  Lens,  fach  as  is  a  Burning-glafs,  01 
Spedacle-glais,  or  an  ObjcA-glafs  of  a  Telefcope) 
and  it  be  required'tb  knoW  Vow  Light  falling  up- 
on it  from  any  lucid  Point  Q.(hall  be  refradcJ, 
IrcQ^M  reprefent  a  Ray  faliiri!,  i;ppii  .  .iv  joint 
M.of  its  6r(^  fpfaiipcal&irjUce  A  V  ^t.  ^ 
rc^inga  Perpi^iidicaUirto'tlc&  6!Iiw,  at  t6e  point 
M>  fito^'tbc  firft  rcfra(2cd  Kay  M  N  bv  the  Vro- 
]K>rtioa  of  the  Sines  17  to  11.  Let  tnat.Ray  in 
going  .out  of  the  Glafs  be  incident  upon  andi 
theo  fiod  the  fecond  refratfted  Rky  N  W  by  itie 
Proportion  of  the  Sines  11  to  17.   And  alter  the 
fame  Manner  tray  the  Rcfradion  be  found  when 
the  Leiu  is  convex  on  one  fide,  and  plane  or  con^  , 
cave  on  the  ocbcr,  or  ooocave  on  bodi  Sdnt 


tine 


Hemcgtneat  I{cjj  whieb  ftov  from  feveral  Points 
»f  «nj  OljeS,  end  fall  Mhneji  perpendicularly  on  mi) 

foSn^mmmidb  Tiiverge  from  fo  numy  )ithtr  feintl, 
mr  y»  ftntit  'f  fo  man)  other  Lines,  cr  co7:vn^c 
to  ft  many  etker  Points,  etther  Mccuretely  or  xrith- 
OHt  onj  fenfible  Brr$t,' An3  the  f dike  thing  ffitl 
happen,  if  the  l{r.ys  le  ^ejleHed  or  tefrafied  fuc- 
etjftvely  by  tm  or  three  or  taere  PUne  or  Sfherical 
Stafiieet. 


ciy:  1.  tei  'Att 

be  '5  rcfleding  or  re- 
fra(Jting  Plane,  and  Q, 
I  he  Focus  of  ih^  indr 

d  nt  Ravs,  and  ^  C 
a  Pcrpcnuicular  toihac 
Plane.  And  If  tliis 
pcrpciidicular  dc  pro- 

diiced  to  f,  fo  that  a  C  )>e  equal  >o|Q.C,  the 
Poinr  ^  (lull  be  the  Focui  of  the  reflected  Rays, 
Or  if  ^  C  fcfAfkep  pn  |he  Umc  fide  ofiihe  Pjane 
^'ith  ac  'f^a  U  to  QC  is  the  Sine 

of  InLulcnce  to  the  5ine  of  Rcfraif^ion,  \he  poiBC 
HuU      iHe  focus  of  ih^  rcfiraded  Ri)  s. 


t^hich  thfy  converge,  may  be  called  ttn'ir  Ft  f2/>.  j 
And  the  Focus  of  the  incident  Rays  being  given, 
thatofthercfra(aedorrefl*<afdoh«fe«ybeft«fla  *• 
by  finding  the  Refraaion  of  any  cWilRiJf^  kti^  i  V 
bove  J  of  ifiore  readily  thus.  " 


P^.l.  Let  ACfi  rhe  refledtigi^Bt/lcc  of 
any  Sbhere  whofc  Center  is  E:  Bifc(fl  inyRa- 
^^^tkroHfiy^fe  term  X  and  if  In  ,hat 
wffwton  thf  fame  SWrtfe-poifc  T  you  Bke  the 
Points  Q. and  fo  thTt  TtJrT  E,  aniOfc  be 
continual  proportionals,  and  the  point  Q,  b«  the 
Focus  of  the  incident  Rays,  the  point  Qlball  be 
the  Focus  of  dK  Kjbdcd  ona< 


J>:rJj  '.o,C 
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OPT 


the  refradcd  Rays  without  any  feniible  Ewor, 
provided  the  Point  Q^be  noc  fo  remote  frojp  &t 
Axis,  nor  tbe  Lcm  ib  ^road  m  to  mthe  'aiiv  of 
the  RATk  bit  too  obJi^bdy  on  the  icfiaAiiif  Sot- 
faces.  ,  \ 


Cdft  3.  Let  BCB  be  the  rc- 
'  ■framing  Snrfiice  of  Hifty  Sphere 

whofc  Center  is  E.  In  any  Radi- 
us thereof  E  C  produced  both 
ways  take  E  T  and  C  /  feverally 
in  fucb  Proportion  to  that  Radius 
as  the  lefler  of  the  Sines  of  Inci- 
dence and  Refra<flion  hath  to  the 

di£feiepci;of  thofeSideiAadcfacQ  ^  ^  ^   ^ 

'  ifbtliefiiiielJBeiroii  find  anv  which  lh«U  OMlethe  Aiftibw  towttdl  or  tm 


And  by  thciike  Operations  may  tfe  reflecting 
or  refK^iiig  Surfaces  be  found  when  the  two 
Foci  are  giveiip  •ad,ibercb]r  a  Leos  be^  fanned^ 


two  Points  Q.and  f ,  fo  that  TQ. 
be  to  E  T  as  E  *  to  *  J,  taking 
d'lhe  cohirSiry  way  from  t  which 
T  Q.  Ueth  from  T»  and  if  the 
Point  Qbe  tbe  Focus  of  any  in 
cident  Rays,  the  Point  ;  flull  be 
tbe  Focus  of  the  refinded  ones 

And  by  the  fame  ncaitt  the  Fo- 
its  of  the  Rays  after  two  or  more 
Reflexiont  or  Refiradioos  may  be 


CV^4.LctACBDbe  a- 
ny  relnduig  Lens,  ffdierka]' 

ly  convex  or  concave  or  plane 
on  either  fide,  and  let  C  D 
W  Axis  ( that  is,  the  Line 
which  can  both  iu  Surfaces 
perpendicularly,  and  paflcs 
through  the  Centers  of  the 
Spheres,)  and  in  this  Axis  let 
F  and/  be  tht  Foci  of  the  re- 
frad^  Rays  found  as  above, 
when  the  incident  Rays  on 
boibfid^  tjte  Leiit  are  parallel 
^  Attisuf  Axii  i  and  upon 
the  IKaaMierF/  bife^  in 
E,  defcribe  a  Circle.  Soppofc 
oom  that  any  Pmnt  Q.bc  the 
FodtUiof  a'nf  iitiSdeni  Rays. 
t3nw  QE  cutting  the  (aid 
Circle  in  T  and  I,'a6d  therein 
take  in  fuch  proportion  tb 
»Easf  Eorprc  hathtoTQc 
tM  'if  lie  the  contrary  way 
from  t  which  T  Q.doth  froni 
T,  and  g  fhall  be  tbe  Focus  of 


whatpheeyon  (leaft. 

So  then  the  Meaning  of  this  Alriofit  is,  it 
Rays  fill  upon  any  plane  or  fphcrical  Surface  or 
Lens,  and  before  their  Incidence  flow  from  or  to- 
wards any  Point  Q^tbey  fiuB  after  Rcfledion  or 
Rcfradion  flow  from  or  towards  the  Point  f  found 
by  the  foregoing  Rules.  And  if  the  incident  Rays 
flow  from  or  towards  feveral  Points  Q,  the  re* 
fleded  or  rcfraded  Rays  ibail  flow  (ton  or  to* 
waids  fo  mun  othes  nim  4  Iband  hy  th«ftaM 
Rules.  Whether  the  tedc^tcd  and  rrfnuffced  Rays 
flow  from  or  towards  the  Point  f,  is  eafihfJtCMwa 
by  die  Situatioa  of  that  Point.  For  if  laasroiaK 
be  on  the  fame  fide  of  the  tefleding  «r 
Surfiice  or  Lens  with  the  Pbmt  <l,  and  the  j 
dent  Rays  flow  from  the  Point  CL,  the  rcflcdcd 
flow  towards  the  Point  «  and  tbe  refradled  frooi 
it  {  and  if  the  incident  Kays  flow  towards  the 
reflected  flow  from  ^,  and  the  refiraded  toward* 
It.  And  the  contrary  happens  when  f  is  on  the 
othcrw«fihat&vfiM*<  "  .  . 
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Wbtrt-tvtr  the  ^fyt  iMih  tmt  fitm  til  thk 
Points  of  Any  Ohjeii  meit  Again  in  fo  mtny  Peintt 
nfttr  tbtj  bkve  Um  mutt  tt  cmverie  by  Si^ktdm 
or  J^«ai«a,  -nm  fAv  «tf  makf  a  PiSaM  ^ife 


Soif  P  R  reprefeniany  Objed  without  t)oors.  Light  there  to  fail  upon  it :  The  Pidure  of  that 
•ad  A  B  be  a  Lens  placed  at  a  Hole  io  the  Win-  Objed  Jr  R  will  appear  upon  the  Paper  in  its  pio* 
dow-lhut  of  a  dark  Chamber,  whereby  the  Rays  per  Shape  and  Colours.  For  as  tbe  Light  which 
that  come  from  any  Point  Q.of  that  Objcd  are  comes  from  tbe  Point  Q  goes  to  the  Point  f,  ib 
made  to  converge  and  meet  again  in  the  point  q  j  the  Light  which  comes  from  other  points  Pi^d  R 
4nd  if  a  Sbcttof  while  Paper  be  held  at  f  for  tbe  of  the  Objed^  will  go  ce  lb  maw  «hcroom. 
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fjjomient  Point*  p  andr  (js  is  mauileltby  the  lixrh 
Axiom  ;)  fo  that  every  Poinc  of  the  Objcd  i  .1 
iilntniiiate  -a  eoQcQwiidcat  Poiiic  of  the\  Pidurc, 
and  Thereby  ntalKe  ft'TfklttK  IHce  tbe^Obfca  in 
Shape  and  Cu'our,  this  only  excepted  rhat  the 
Fkiku^^iati  be  invened.  And  this  is  the  Kealbn 
«f  tlllW' WSi|hr'fcperunent  of  cafting  the  Species 
«f©b)cifl$  fi^m  abroad  open  a  Wali  or.  .SI)Kt  of 
white  JPaper  in  a  dark  Room. 
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ner  Coat«  tie  Pidlurcs  of  Objects  livcl)  painted 
.  i  I  reon.  And  thefe  Pi(£kure$  propagated  by  lyfori* 
.ott^alpag  the  Fibretofifhe  Opuck  Nerves  mro  the 
iBjwB,  are  the  Canfeof  Vtfion.   For  accordingly, 
ai  tliefe  Piiflurcs  arc  perfed  or  imperfc<a,  the  Ob-' 
jedkisfecn  perfedUy  or  impcrfc(flly.   If  the  Eva 
be  tinged  with  any  Colour  (as  in  the  Difiafeofne 
./Jaundice)  fo  as  to  tinge  the  Pitaures  in  the  Bottom 
|of  the  Eye  with  that  Colour,  then  all  Objeds  ap- 
pear tin  {-c  J  ui(h  the  lame  Colour.   If  the  Hu- 
mours of  the  £ye  by  old  Age  decay»     as  by 
drinking  to  mke  tfae  CwWm  kod-CMf  of  Ae  Ot- 
f/l4lline  Humour  grow  flatter  than  before.th^Li^ 
[will  not  be  rcfraded  enough,  and  for  Want  of  a 
ffulBcicnt  Refradion  will  not  converge  to  the  Bot- 
tom of  the  Eye,  but  to  feme  Place  l^yond  ir,  and 
by  Confequence  paint  in  the  Bottom  of  the  Eye  a 
confufed  P:ciiirc,  nnd  according  to  ihelndjftiadU' 
incfs  of  this  Pidurc  the  Objed  will  appear  confu- 
|fcd.  This  is  the  RealoD  of  tl« Decay  of  Sight  ia 
old  Men,  and  fliews  why  tbe^  ^||it  is  mended 
by  Spcdaclcs.    For  thofe  Coiivex-glafles  fupplv 
tbef  Defcd  of  Plumpne6  in  the  E\c,Mhf^ 
mfiagthe JEL^dion,  make  the  Rays  convefge 
iMMii^W«k*t0  convene  diftindly  at  the  Bortom 
of  the  Eye,  if  the  Glafs  have  a  due  Degree  of  Con- 
vexity.  And  the  cooju^ry  happens  in  (bort-fidit- 
cd  Men  vwbofe  Eyes  aic  to  plump.  For  the  Re- 
fradion  beirp  r  r  w  rco  great,  the  Rays  converge 
and  convene  jn  ihc  li\es  before  ihcy  come  at  the 
Bottom  ;  and  therefore  the  Pidurc  ma  Je  in  the 
Bottom, awl cU  Vifion  cauled  thereby,  will  not  be 
diftind,  toleft^he  ObjeA  be  brbnght  fo  near  the 
Eye,  n<;  that  the  Place  «  here  the  converging  Rays 
convene  tray  be  rcnu  ved  to  tbcBoctoni,  or  ttiHf 
the  Plumpncfs  of  the  Eye  be  takeaoffyaiMi  tfcrRe- 
fradions  diminifhed  by  a  Concave-glafs  of  a  due 
Degree  of  Concavity  j  orlaftly,  that  by  Age  the 
Eye  grow  flatter  till  it  come  to  a  due  Figure:  For 
fcbrt-fighted  Alenfce  rcmotcObjeds  beft  in  Old 
mliftfrir  icconnied  to  have  th« 


i-^l  I.',!!  J 
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■'  In  likc'i^faiiiatf  itei  a  MaJn, view*  ^dip  Objea 
P  Q.  R,  tht  Lijihe'wfcidi  coUlifes  f«»nl  tbe  fcvcral 
l^iptsofthc  Objedisfo  tefraded  by  the  wanfpai 
ttntSkin";  an.i  Humours  of  rhe 'Eye,  ftbAt  i5,  by 
Ae\owwird  Coat  E  F  O  called  the  Tunica  Cornek, 
ind         iS^italline  Humoiir,il«i«rWdi  'is  ;'»ibs 
yond  :hc  ^pninia  as  to  ^^^^gSj^ 
gaif^  at  fp  many  romts  m  the  BOtnMtr  or  tne  uyr; 
and  fhcrip  to  paint  the  Pidure  of  ih^  Obi  lI  upon 
that  Skin  (called  the  Tuifiea  Hftiim)  'Kith  which 
the  Bottom  of  th^Byc  is  civfettB;  '  For  AjWta; 
mifts,  when  they  have  taken  off  from  tjie  Portom 
of  the  Eye  ib^c  outward  and  moft  thijck  Coat  cal- 
tfd^j^Miim^i^'^ftt  cbbifgfadiitbiir- 


in  that  I'lf.cefy  rr.   vi!e)::e  f  l'C  Riis  itfrtr  their  U§ 
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Rp)s  fifm  their  UJt 
ton  diverge  i»  fsfiimg  m 


If  the  Objcd  A  be  feen  by  Reflexion  of  a  Look- 
ing-grafs*!!*;  IKhaB  appear^  nor  in  its  proper 
Place  A,  bilr  behind  the  Glar?  atrf,  from  whence  * 
iany  Rays  A  B,  A  C,  A  D,  whtch  How  from  one 
[and  tbe  fame  Point  of  the  Obje^  do  af  :cr  tbew 
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Reflcdion  made  in  the  Poina  B,  C,D,  diverge  in 
foing  from  the  Gkfs  to  E,  F,G,  where  ibey  are 
uicident  on  the  Spedator's  Eyes.  For  tbefe  Rays 
io  nuke  the  fame  Pidiure  in  the  Bottom  of  the 
Eyes  as  if  tbey  had  come  from  the  Objed  really 
placed  at  *,  without  the  loterpcfition  of  the  Look- 
mg-elafs;  and  all  Vilioa  is  made  iceoriing  n> 
che  PJaoe  and  Shape  of  diuPiftace^ 


InfikcMaanerthe  Objed  D  fcen  through  a 
Mfin  appean  not  ia  iu  proper  place  D,  hat  it 
thence  tranflatcd  to  fome  other  place  d  fituated  in 
che  lift  rcftaded  Ray  F  G  drawn  backward  from 


lad  ^  die  Objc^  Q,  fcen  thrmigh  the  Lens 
AB,  appears  at  the  Place  f  from  whence  the  Rays 
diverge  in  pafling  from  the  Lens  to  the  Eye.  Now 
it  is  t«  be  noted,  that  the  Image  of  the  Objc^  at  j 
uto  much  hiapt  w  icflertbaa  (he  Objea  it  felf 
«t  as  the  IMftaaeeof  ilie  Image  at  f  from  the 
Lens  A  B  is  bigger  or  left  than  the  Diftance  of  the 
Objct^  at  Q  from  the  fame  Lens.  And  if  the  Ob- 
jfld  be  feen  throngh  nvo  or  more  fndi  Coovcz  or 
Concave-gialTes,  everv  GUIs  lhafl  flSifce  a  new 
Image,  and  the  Objed  fliall  appear  in  ^  Fhce 
and  of  :hc  Bigocfsof  thelaft  Image.  Which  Con- 
fideration  unfolds  the  Theorf  of  Microfcopes  and 
Telefcopes.  For  that  Theory  confifts  in  almoft 
Nothing  elfe  but  the  defcribing  fuch  GlaiTes  as 
fhall  make  the  laft  Imagfjof  any  Objctftas  diftind 
and  large  and  hminoa*  at  te  can  eonveaicndy  be 
nade.  *  .  L 

1 1iav«  now  given  in  Axioms  and  their  Expli- 
cations the  Summof  what  hitherto  hath  beentrea* 
ted  of  in  Opticks.  For  what  hath  been  generally 
agreed  on  I  contenc  my  (elf  to  afrnmc .under  the 
Notion  of  Prinajples,  in  Order  towhac  1  have  fat- 
her to  write.  And  this  may  (ofltoe  Ibr4|l7 Iniro> 
dudicm  to  Readers  of  quick  Wit  and  gml  XJa- 
dcfftanding  not  yet  verled  in  Opqcks.       '  N 

K, '    '  * 
attbcfei 

Sir  V*  Newton's  Oftiek,/,  Engl.  Mttd  Lat. 
Pijjfiet'Mtthefii  it  Utmim,  Cttoribut,  (i  hid*. 

per  Fr.  M*r.Grtm*ldi.    Bononiz.  i66j.  4M. 
CogitMtt0Het  Phyjico-Mechanicx  de  Katur*  Vijio- 

«!#.  Frr  J.  On.  5<el)aphiiiiuD.  UeidcUmrgh. 

idTOk  4Mb 


Spwffit  Qftiea  ftr  Htmrsf.  tktnm,  Lagc*a- 
ni.  1667. 

L'OecbiMUalC  Oecbio  ovn»  DiMtrit*  Prgaiet, 
4tt  Ouh  Jiat.  BMekA  Boioga*.  %UtK 

Uaimtn  18  CMHtdir.  in  StboKi  ftrnhh*  tm 

Ofticorum  Phenonun       f^Ti<t,m*  ii.i:lunts  in- 

90igMntuy  a  exftnuHtmr.    t'fr  D.  If  B*tro9, 

Lond.  1669.  4^0. 
L*  Dicftrtque  OcuUirt,  ftr  It  Ptrt  Cirn'Mm 

D'OtUmmi.    Parn^  ^€^1^  Fof. 
A  Tr,Mtifi  •/  DipfM^  mt.  MtlimiaiH  lUba 
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Mr.  Leiknit^  his  one  DaivarfiT  Principle  Of 
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OPTION  1  when  a  Sufiiugaji  fiiibop  is 
confecrated/ the  Ard»b^d|>  if  the  Fro^tnee,  hf 

a  cuftomary  Preror^iti  ve,  datms  the  Collation  of 
the  firft  vacant  Bcnchcc  or  Dignity  m  that  Set, 
according  as  he  fliall  choofe ;  w^atjkrSkfkm  il 
therefore  called  the  AnhUjhtf'i  ommk^.  c.  -^^ 

ORA  or  Ore,  in  thcTTtAe  or  the  Asjmmv  ae2 
cording  ro  S:r  H  Spflmtm,  flgnifiedan  Ounce,  and 
he  laith,  that  it  wasalfo  apiece  of  Money,  in  value 
16  pence  ;  and  die  jttdidous  Author  of  the  Chro- 
nicon  Pretiofunif  conciale^,.  that  when  we  find 
Mention  made  of  la  Orfcjia  a  Pound,  then  the 
OrM  is  10  pence  j  and  whepever  there  is  faid  to 
be  IS  Orx  in  a  poand,  t|enfthe  Or«  is  16  peoc^ 
in  which  be  agi^  with;  Air.  Aniwr.  ' 

ORANDO  fr»  I^ege  I^egne  ;  was  a  Writ 
formerly  ("before  there  w^  iny  Colledt  porpolely 
appointed,)  requiring  tbe^ifliops  and  Clagy,  to 

Kay  for  the  peace  and  gao4  Government  of  the 
ealm,  and  for  a  good  yhderftanding  between 
the  King  and  his  Parlian^c. 

ORBIT.  The  Orbinatf  the  PiMnen  are  uoc  all 
in  the  fame  Ptsne  with  th  jscliptick  of  the  Earth's ' 
Orbit  lonnd  the  Sun  ;  bn^arioudy  inclined  to  it 
and  to  one  another  at  dif|pent  Angles  :  But  the 
P/tf«  of  the  Ecliptick  inr^ecrs  ihe  Pl4ne  of  the 
Orbit  of  every  Planet  in  aiKigbt  Line,  which  paf- 
fes  thro'  the  Sun.  The  Qilintitiesof  the  Indinati* 
onsof  the  Pltnesof  the  OAit<(  of  the  PrimMrj  Pit- 
nttt  to  that  of  the~£<i4f  t  ,<  k  arc  Ailuilavs.  That 
of  Sttum  is  t»-Angle  of  x  Degr.  i.  TJBkl  of  Jupittr 
is  an  Angle  of  i  Oegr.  20  Mio.  That  of  Mtn  is 
aluoft^aOqpr.  f^fwi isjaUnDle  nwjreiJiaj^a.Oeg. 
10'.  And  ifcttofMrcMor  Jt  « lioN  vivp, 

&DEAL,  was  the  old  Judicial-  dftoi^ofpm^ 
viogtbc  Guilnor  aiteftint«be  Innocence  oif  parties; 
aoculed ;  chiefly  by  f^tfffr  or  tlot  Irm,  ThIsOri. 
A*/ was  fimplv  cafa'd  7«<//awn»,  in  Oppofifion  to 
Bellum,  which  was  Duel  or  .Combat  Fight,  the 
other  cuftomary  purgation.  Neittter  of  ^fe  l^rf« 
als  were  taken  away  by  H^lliam  the  Ceftqueraur^- 
as  Sir  fV.  Temple  afferis.  Or4e»l  might  be  under- 
gone by  Servants  or  Deputies  in  the  Caufe  and 
Name  of  c^ir  Mailers ;  efpecially  of  thole  Lords 
who  were  Siflwpt  and  EcdeGai^iod  Men^  Dr.' 

•  "  ' '  JQMiUfi/a 
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l^enncts  Glajjary  at  the  £fui  cf  his  rafschial  An- 
tiquities. 

•  ORDINANCE  4f  tb*  Ferefi,  is  a  Statute 
nude  about  Foreft  Canfes  in  the  Tfainy  Fourth 
.Year  of  Edfv.  I.    Sec  yijfi:{e. 

ORDINATE  Figure*  (in  Geometry  )  are  the 
fame  with  Regular  one* ;  that  is,  they  are  Equi- 
iiifrr.-.!  and  Equiangular. 

ORD0N&4C£,  in  Painting  or  Sculpture,  is 
the  juft  and  eteganc  Compofition  of  the  whole 
Eiece  by  a  proper,  natural,  and  agreeable  Dif- 
pofitton  of  the  Figures,  fo  as  to  anfwer  the  Dc- 
£gn  of  the  Hiftory. 

ORGANICAL  Deferiftion  of  Curvet,  is  the 
tfetliod'  of  OtftribiBg  thtfm  on  %  P^B*  by  itae 
Regufar  Morion  (jf  a  Point.  See  fifflc  excellent 
Ihorr  Theorems  for  this,  invented  by  Sir  If.  Hew. 
tots,  under  the  Word  Curves. 

ORIGIN  ALIA,  it  the  Term  for  Records  or 
Tiaofcrtpts  fent  ootof  the  Chancery  inro'the  Lord 
Treafurcr'^  Rrn  <  inl;  cri's  Office  in  the  Exchi-- 
qucr  :  Theic  are  djftingnilhed  from  £(gcmtU, 
vrhichfignify  the  JadgmCnitaod  Pleadings  in  Svitt 
try'd  before  the  Barons  of  rhat  Co-.irr. 

OSTINE^,  fo  lome  Anatouuits  nil  the  En- 
trance into  the  Cavity  of,  or  ilie  Mouth  of  rhc  Jvf/»- 
ttiXf  where  it  joins  the  upper  £ad  of  the  Fugina, 
and  makes  a  liiile  Protdbinsnce  in  the  Form  of 
Lips. 

OVARIA  :  The  Ovtrid  in  Women  arc  about 
half  as  big  as  the  TeJlicUt  in  Men ;  their  Sfufijice- 
is  !!rnn-h  .ind  cqivi!  i!5  V;rr"ns,  l)ur  in  Women  of 
Years  untquai  :ui<i  u  nni<;k'd.  ihey  are^TCfCfl; 
ivirh  z  fHfer  Membrane,  wbi^tl' lUcltf' clole  fO: 
their  SublUoce,  and  witb  aootiter  cofnmt»  from 
tlie  Periteiufum,  which  coders  alfo  the  Spermacick 
VelR-Is.  The  Subflancc  of  the  Cvmia  iscompcieil 
of  Fibrcs.and  Meiabfaacsy  whidxieavciitcie  Spa- 

■  ■  ■'      '  '  .  ;• 


O  YE 


ces,  m  which  there  are  fcvpral  fmall  Vciiclcs, 
round  full  ot  NVater.  and  whicfi  when  boiled,  har- 
den hkc  the  ^\  hire.-  ot  Frg.?  J  they  have  each  of 
them  two  proptr  Membranes,  cn  which  there  arc 

^rrr*'i"?"J'^'S*  Of  Veins,  Arteries  and  >fcm. 

i  hefe  Vcbdea  ate  caUed  Eggs.   The  o  :  hive 
Nerves  alfo  from  the  Intcrcoftals,  and  l.j  mpha- 
t  ick-s,  which  dilcharRc  themfclvesinto  thepommoa 
RccL  praclc  of  the  Chyle.      '  ' 
OVOLOorBfiwif/,  in  Arcbitedture.  is  a  pare 

1  ilu^  Ornamrnrsor  Mouldings  of  the  Cornilh  of 
a  PiiLir  i  which  in  the  Tufcan  and  Dorick  Orders 
is  turned  like  a  Scitaa  or  Cymatium,  and  is  fubfti- 
totcd  for  the  Support  of  the  Cci  cna  ;  in  the  Dorick, 
Order  it  nfaalty  hath  a  flendcr  i(eguU  above  it, 
and  in  the  Corinthir.n  Ixich  above  and  below  too, 
where  it  is  likcwifo  carved  and  adorned  with  a 
broad  ^"V/f  like  a  P/iV)^. 

OUSTER  la  fti»^{n,  in  a  Icp.il  .Scnfc,  denotes  a 
Judgment  given  tor  him  ti^r  lucd  or  traverted  a 
Monflrans  te  Droit  j  and  is  indeed  a  DePivery  out 
of  the  Kings  Haqds  j  for  when  it  appcareth  on 
the  Matter  difirnfled,  that  the  King  hath  no  Right 
'  r  Title  to  the  Th  K  then  Judgmen:  fliall 
Le  given  in  the  Chancery,  thai. the  Kiqe's  Hatid 
be  amovtcL,  and  thcraon  an  JlnwoMt  M/mum  or 
Oujler  U  main  flialf  be  awarded  to  rhc  Ii[JiLar(  r  ; 
which  is  as  rmu  h  is  if  Judgment  were  £iv<?n  that 
frc  fliould  have-  his  Landaj;ain.  Now,  aU  Wahl.' 
ihips.  Liveries,  Primier  Seifins.  and  OMjttrl^tmstini 
%Tt  taken  away  \->\  it  Car.  z.  c.  24. 
:  OUTFANCE  I  HEF,  was  a  IV  vilcge, granted 
to  feme  Lords  of  Manners  from  die  Q-own,  to' 
try  Foreig  crs  or  Srraofteis  apprehended  for  Theft 

wirhin  rlu'ir  ow  n  Fee. 

O  YHii,  u  a  Cotiuption  from  the  French  Ojc:(  ! 
hcr.r  \c!  being  the  Form  nt^by  cu:  Cncrs  10  ' 
Courts,  eSctq  mi^e  Prodamatipa^of  any  Thins. . 
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T)ACK  e/  H'eiil,  is  a  determinate  Quantity  of  17. 

Stone  and  two  Pound  Weight,  being  a  com- 
mon llorfc  Load. 

PACTUM  CommiJJortum,  in  the  Civil  Law,  is 
an  Agreement  between  Buyer  and  Seller,  bnt  on 
this  Condition,  that  if  the  Price  coaxx^ed  for  be 
iMt  paid  befbie  a  ceitfcin  Day,  xk»  AoiEtbe  Bar- 
|tiq  flialt  l>c  void. 

'  fAINTIhlG.  Boohs  matiag  of  Ah  An,  and 
of  the  fimiiiejic  Artifi^  arc  as  Moiv.  • 

>l«  JJea  ef  the  Perft8itn  of  Fainting  :  OriginaUy 
wrirttu  in  Fteneb  ij  Rowland  Trcart,  Sieut  dc 
-Cambray,        rtmktd  BngUJh  by  ].  Evcljn, 

E/;;  F.      S.  I.;.nd.   i<5^S.  %vn. 
'A  Generai  Idea  ij  the  Art  tf  Painting,  and  a 

Ution  of  7  Conferences  bdi  tit.  Fans  in  the  Ac- 

CaJentf  i^ojai  for  the  ImprtftmtHtf ^  tf  tbf  Arts 

ef  Painting  and  Sculpture. 
Optique  de  Portraiture  (!f  Peinture,  eontenant  la 

Perfpeiiive  Speculaira        Pratique  Accomplic. 

&c.  per  Gregoite  Hatet  dt  F  Aetidem.  Hojale  de 

ttititure  ^  Stuiptuft,  «  Paris.  1670,  iW. 
Vol.  XL 


Entretieiu  fur  let  Vies  &.  fur  let  Oovrages  Jf,  plui 

Exeejhm  Pelntns  Aaeietu  (J  Modem,  per  M. 

BeUii^  .  .- 

•  * 

VktATO-Salping^us,  a  Mulcts  of  the  Ttits 
Eujiachyana.    Sec  Muf.ulus  Tuh'.c  Kcvus. 

?\LM:0-Stapbiiinuj,  a  Mulcie  (jf  the  UvuUt,  ; 
ariling  flefliy  from  the  middle  of  the  Os  Palati, 
aear  iu  }txndurc,witl»  its  Fellow  of  the  other  Side, 
and  mnning  ftrait  ibtward%  it  Is  In&rted  near 
the  Extremity  of  their  duplicated  glanu ulcus 
Membrane  called  the  GarpveoH  :  Its  Ule  is  to 
pull  it  forwards  and  downwards.  Dr.  OewgUs, 
Myogr.  Com  p.  Spec, 

PALLIUCATION ,  in  Architedurc,  is  the 
Pileingxhc  Ground-work,  or  llrcngihning  it  with 
Plies  or  Timber  driven  into  the  Ground,  w^a 
they  boild  upon  a  Moifi  ot  Marfhy  SeiU  "Builieri 
DiilionArj, 

PALLISADES  turnings  are  an  Invention  of 
Mr.  Coehmn's,  for  in  Order  co  prcfervc  the  PaUi* 
fades  of  the  Parapet  from  the  Befiegcrs  5';ot ;  he 
orders  them  fo,  that  as  many  of  tbcm  as  ftand  m 
the  length  of  a  Rod,  or  in  aboiu  10  Fpoc,  turn  up 
^  9  P  and 


uiyui^cci  by  Google 


Par 

•    ■ 

and  down  like  a  Trap  ;  fo  that  they  arc  dot  in 
Sight  of  the  Enemy,  but  only  juft  when  ihf y 
bring  on  their  Attack  ;  and  yet  arc  always  fcady 
to  do  tbe  proper  Service  of  Failiiades. 

Falls,  ^vm  Vdhii«smadc  of  Lambs 

Wan'  fz',,  H.  8.20.)  about  8  Fingers  broad,  and 
With  two  Labclls  hanging  down  before  and  bc- 
Mlld  :  Thefe  the  Pope  gives  or  fends  to  Archbi- 
ftusfi  and  Metropolitao«,  wlio  wear  tbem  abouc 
their  Necks  ar  the  Altar  above  rheir  OmamCDit. 
We  retain  fomething  of  the  Figmeof  t^  in  whac 
the  Heralds  call  a  Cr*/>  Palt. 

PANEL ;  fome  fay  is  a  little  Part  of  any 
Thing  ;  Other."?,  as  Spelman,  fay  it  iignifics  a  Sche- 
dule or  licdc  Page  i  vvhich  kcm%  trucft,  for 
hence  comes  Oor  Law  Word  to  Empcnntl  a  Jury, 
i.  ti  CO  wrirt  the  Names  in  a  Paaocl  or  Schedule 
of  fncli  Juror*  at  tbe  Sheriff  fcmnis  to  pafs 
upon  any  Trial. 

PANNAGEj  Pannaginm  ;  fignified  formerly 
lx>th  the  running  and  feeding  of  Hogs  within  a 
Foreft,  and  alfo  the  Price  that  was  paid  for  their 
fo  running.  Ptnn*gitm  Lihtnm,  or  Pr^  Pan- 
tiage,  was  a  Liberty  of  free  running  for  Swine 
within  the  Limits  of  fuch  Forcfts  or  Woods  i 
and  \Kras  ibmetimes  a  Privilege  granted  to  fome 
private  Perfons,  and  lo  fcvcral  Religious  Houfcs. 
If  this  Parmage  were  not  duely  paid,  there  was 
a  Proccfs  from  the  Exchequer  and  a  Dejiratnt  by 
the  Slitriff,  The  Title  of  Btmuig/f  was  fometimes 
«tienai«rfiiom  the  Parift  Vricft  n>  the  Appropria- 

tors.    Dr.  I\enntt's  Parodf.  Anti^. 

PAPILLA  Pyramidalei,  are  the  Ettrcmtties  of 
all  the  Nerves  of  the  Skin,  ind  ferve  more  imme- 
diately tbe  Senfe  of  Feeding  and  Touching  ; 
about  them  t^ere  is  a  Web  of  Nef?es  and  other 
VcfTcIs  all  covered  with  a  Mucous  Subftance,  to 
moiften  thefti  and  keep  them  in  good  Order.  Un- 
der tliefe  PafiSte  PjramiJtles  lie  the  GlavduU  Mi- 
iiaret,  which  fcr.    See  alfo  the  worH  Skjr:- 

PAR,  itJ  txchaugc  of  Money,  is  a,  certain 
Number  of  Pieces  of  the  Coin  of  one  Country, 
whkhcontaia  in  tbem  an  equal  Qjuncicy  of  Silver 
to  that  in  anodier  Number  «f  Pieces  of  tbe  Cbio 
of  another  Country,  v.  g.  Suppofe  3^  Shillings 
of  UtlUtid  CO  have  juft  as  much  Silver  in  them 
as  to  SbiUings  EHgUJb  ;  then  Bills  of  Exchange 
drawn  from  England  to  Holland  at  the  rate  of 
36  ShiUiogs  Dtiieb  for  each  Found  Sterling  it  dc- 
cwin^  AP«f. 
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*'^{—0t)  *  ixA  tke  Equation  of 

>   •  • 

the  Cwve  briog  \p^-yy  thfc  Fliution  (^je=^ 


and  dividing  all  by  /  ;  322^  =  « .  and  fabftUwing 

t  • 

m  ^  •  • 

2Z.  Jnftead  of  jf,  in  the  Clvanthy  *^  srOT,  you 


win  find  that 


is  alio  cqdalM  OH  Tiled. 

fobftiniting  fx  inftead  of     yon  will  btvc 

orix  =  OT:  Thac  is»  in  tbe  oonmon  PtirtihL^ 
Tbe  StAtM^tut  it  almijf^  =r  ft  twin  ih  ^lk^ff$^ 

N.  B.  In  any  Paral/ela  if  the  Parameter  be  fupT 
pofcd  =  I.  and  «  be  the  Index  of  the  Power  of/, 
and  a  poficive  Ntunber,  whole  or  bioken,  tb» 
will  [/"^x  ezpnis  the  Hatnre  of  all 


The  Sobtangenc  T  O  in  the  Parabola  being  ew 
qual  to  IX:  and  □  MO  ■=z(yj)r^fx.  by  Rralonot 
the  fimihr  Triangles  MOT  and  MOfi.'  OT 

(=s«)  .  /  : :  >      aa  0     and  cl«n  ftaaa^ 

for     its  equal     it  will  be  ]of  >=aOjj| 

which  gives  you  a  very  tetnarlnble  Property  of  the 
common  P^rabcU  :  t  i^.  Thar  the  Sul/-ny.'  m.<!,  zs 
the  Line  O  g.is  called,  is  always  equal  to  halt  the ' 
Parameter  of  the  Azts«  and  rooftqiwody  a  iawi. 
ioc  Qjunttty.^  ^ 

wherefore  'tis  a  very  ready  Way  to  draw  « 


parabola:  To  draw  a  Tangent  to  tbe 
«iMain  ftPoiKafign  d. 


let  tbe  Pmnt  tffigtied  be 

A*,  and  the  Parametir^/'. 

Then  the  Equation  ex 
flt&ttg  rhc  Narute  of  the 
Curve  is  [^x=xr| 

Suppofe  the  Tangent 
found  and  all  Things  drawn 
as  in  the  Figure, 

Tis  required  to  deter- 
mbe  the  Subtangent  T  O  ; 
now  the  A*$  m  /(, 
MOT  being  fimilar,  let 
the  former  be  noted  with 
its  proper  Fluxionary  Let. 
tei^  aiid  cfacttibis  Proporti- 
pn  m  tfifei 


Tangent  to  the  Parabola,  ru  ic  r  crl  ^  t  •  tr^ni  O 
tbe  Foot  of  any  Ordinate  downwards  in  the  Axts, 
and  from  ^.  draw  M  :  And  to  it  at  Righc 
Angles  MT  For  tharfliaU  be  tbe  Taofciu  n- 
qoired. 

PARABOLICK  S/trsl,  See  Htiicaid  PstdU^ 
PARABOLOIDS,  are  Panbolifbrm  Corm  in 

Geometry  j  wbofc  Ordinares  are  luppofed  to  be 
in  a  Subtriplicate,  Subquadruplicate,  Qc.  Ratio  of 
their  rtfpedive  .<fi/c/^ ;  and  purring  jk' for  tin 
AbfcilT'a,  y  for  thji  Ordinate,  and  f  for  the  Paramc 
ter,  the  F.quatioo  for  tbeC«^/M/  P«rdhohii  will  be 

ppx-p    In  the  fiiqnadrkal  Paraboloid,  tbe 


Cube  of  tbe  Parameter  into  the  AlrrfiTa  \s  cx^jualto 
the  Biquadratc  of  the  Ordinate  j  that  is,  f^x=:j*  : 
and  fo  of  Other  Paraboloids  «</  infinitum. 

But  there  is  alfo  another  SpT^i  ^  tf  the  P.rrnl'ci^ 
loidj  i  v.gr.  J.  Suppofe  the  Paraniecci  u-ulLLply  d 
into  the  Square  of  the  Abfcifla  to  be  equal  to  the 
Cube  of  the  Ordinate  j  that  i^ffxxsyt.  Then  the 
Curve  is  called  a  StmiaAicMl  FmAtbU. 

2.  ^vhrn  pxr^^i'.  then 'CIS  called  A. 

drati  .ti  I'Ai  nholvid. 


Met , 


TrrrfrlUt,  u  a 


PARACENTRICK 
iw     ri' I  New  AftrOnOiTiv,  tor  lo  niuch  as  the 

M  and    Revolving  Planet  approaches  nearer  to,  or  lecedef 
farther  from  the  Suo,  or  Centre  of  Atttaiftion* 
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Thus  if  t  PJaaec  ifi  A 
move  to  £p  dien  is  SB— 
— SA  cbeFuMcn 
trkk  Motion  ofthatPkaet 

PARACENTRICK5#i. 

licitMtitH  «f  Cravity,  or 
Lm{7'  ^wbich  is  all  one 
INrith  dK  Fit  Centrifet* 
is  ID  jtftmumf  afixSei 
by  the  Lhm  A  L  drama 
from  The  Point  A  pacdte 
to  t^e  Ray  S  B  Cixifio^tth 
near  S  A)  ontit  it  toBtrfta 


PARADIC  .1 AMMATICE,  is  the  An  «F  ma- 
king  all  ibrw  of  Figures  in  Plntfter.  The  Anifts 
in  this  are  caNed  Gjrffeebh 

PARALLAX,  in  the  Lnpfkk.kea  fatOBobt, 
l68s,  there  is  an  Accopntot  ike S^j^tu  hUtbpd 
of  finding  the  Par*U4U»  snd  i)i(|l4aMf  of  the  Fia- 
nets  from  the  Enrch  ;  pitAiftd  A  i^Mff  by  the  Ab- 
bot fr4»i.  BUnchinui. 

PARALLAX  DiurnMl  of  the  Suo.  How  to 
find  it,  fee  under  Sun  in  tin<;  Vol. 

PARALLEL  Sailing  in  Navi^at  ion,  IS  lailing 
under  a  Parallel  of  Latuudc  of  this  there  are  but 
3  Cales.  u  Given  Dq>arrare  Iqd  Diflaocc.  Re- 
paired lAtimlo. 

The  Canon  is,  As  DHT  of  Ldngitiijfc  to  Rad.  : : 
.  jfoisDiilancc,  CO  Ceuoc  of  thd Latitude. 

a.  Given  Diff,  cf  I  nrgiruciE  between  two  pla- 
ces under  the  iame  farallei  ^  acquired  their  Di- 
ftance. 

The  Canon  »»  As  &ad.  to  DtfT.  IiMi^ui|dc£ :  fo 
isthe  Cofiae  of  l^t.  toOiftanee. 

9.  Having  the  Djiftance  between  two  piAces  in 
the  fttne  Leiitode;  .^quired'  their  Qinricnce  of 
longitude. 

The  Canon  i<,  As  the  Confine  of  Lat.  to  Di- 
fttaoe : :     uRftilio Di£  Ijoogkude. 

PARAST.£«in  Archiiedure,  are  the  fame  with 
tJlfifioi  ;  the  Italians  call  thew  Siemlrtttt. 

VAKCEL-viakfrs,  are  two  Officers  in  the  Ex- 
chequer that  make  rhe  parcels  of  the  Efchcators 
Accompcs,  wbercia  (bey  charge  tfacm  with  every 
thing  they  have  levied  fbr  the  King's  Ufe  wM»tn 
the  Time  of  their  OfT;cc,  and  delitcr  the  '^irtic  m 
otic  of  their  Auditors  ot  tbc  Court,  to  make  an 
Accotnpt  wi'.li  ihc  Efbheacor  theteof.    See  the 

Brallice  of  the  ExcUquer,  p.  99. 

PARCELLING  of  the  Seam  of  a  Ship,  n  af- 
ter is  caulked,  to  Jay  over  it  a  narrow  viecc  of 
Coovas.  and  then  pouring  00  k  hoc  Pitch  and 
Tw.  ■ 

*  PARCrriNG  or  Tnrpng,  i$  the  W«iftiMnj; 
."tt^prd  for  pla-flcring  of  Walls. 

_-PARHEL1I  and  ^trbelU,  cr  fuch  fhtkmtnM 
as  we  call  Jifbcli-Sutts,  are  rhe  RepreTefitations  of 
the  Face  or  Figure  of  the  Tr«f  Sun,  by  way  of 
Refledion  in  the  Clouds. 

PARLIAMENT,  comes  from  fatler  to  Speak, 
And  Mbff,  Mind,  in  JV.  Aod  the  Writ  which 
fummons  our  PtrHament  runs,  ad  confute ndum,  8<c. 
•de  arduis  Rf%*ti  Nego.'iis.  And  therefore  lignifies  2 
fulemn  Conference  of  all  the  Eilates  of  the  King' 
doui*  fuaunoned  together  bj  the  King  ox  Q.ucea's 


!i.  f  k  ii5*«^ientirnM,«.  fecm  to  have 
Z  Aflembhes  j  but  that  the  S«.«  had 
^lethmghke  It,  appears  from  KingliMs  taws, 
who  fioa«ih'd^«.  711.  ^//^CiJJ-^rcr  divided 
thel«ndM,Ongft  his  Follower,  ?uch  manner! 
that  every  one  fhould  hold  of  him  in  c.  ..V.  ,  ,nd 
1  J'i?"  part  thet<?of  among  their  Fnends 
and  Servants ,  who  for  the  Cnne^ed  them  Suif 
and  Jmri«inthe:r  Courts.  The  chief  of  thefe 
were  caUed  3jr<,«/,  who  ihricc  every  Year  aflem- 

aod  mn/onn^f  :  and  then  the  King  ^va?  wont 
to  come  airn„£it  them  in  his  RoyaJ  Robes,  and 
vvnh  h-^  Cr  V.::  on  Head,  to confult  about  the 
publick  _Ai?airs  of  the  Kingdom.  But  fomc  f.y 
this  anaent  Cuftom  was  changed  by  H  i  who 
in  the  I6th  Year  of  his  Reign,  fummoned  the 
Uommonaio  the  grcac  Councii  at  Stlitburj.  C«v. 
tUi  Inierfrtter. 

PAROpICAL  De^rtetinMHEfUMtion  in  Ake- 
i  %'\^f  ^nT"*^  Rtgnlar  Terms  in  a  Qjiadw- 
liclc.Cubick,  Biquadratick  Equation,  &e,  the  In- 
dexes of  whole  Powers  aicend  or  defccnd  orderly 
m  an  Anchrnetical  ProgreflioB,  as  ^ -k  iS^^m-h Zr 
IS  a  Cnhek.  E^usticn  where  no  Term  is  ffr.n(. 
'r>S  i  but  having  aU  us  P»ri>iick.Dtgrccs  the  Indtxetot 
the  Terms  repulady  defcending  thus,  2,  3,  i,  o. 

PARTICLES,  ate  the  very  fmafl  parts  of  which 
any  natural  Body  u  fuppofcd  to  be  compounded  i 
and  rhfic  ,irr  often  called  the  cofij^ituent  or  cmhm- 
ncnt  P  article!  of  any  Naturtl  That  thefeaie 

almoft  infimteJv  fmaU,  the  eontinoal  Effluvia 
which  fome  Bodies  do  cnn  iaually  emir,  and  this 
Without  any  fenfible  Diminution  of  their  Bulk  or 
Weight,  as  well  as  fome  other  Ezpertmcnts  and 
Obfervations  do  plainly  Ihew.  But  how  to  make 
MT  Conie<aure  at  the  feveral  Sizes  of  thefe  com- 
ponent Particles  of  Bodies,  whether  they  are  all 
equal  in  Bulk,  or  which- are  greater,  and  how 
much  they  arc  fo,  than  others,  is  whac  PMtJi^ 
fbert  have  hardly  yet  had  DttA  or  Difcoverlcs  c- 
nough  to  determine.   But  the  wonderful  Sir  Iftac 
Nc^ttn,  in  his  excellent  Book  oi  Oftickj,  hath  o- 
pened  a  Door  iato  tb^?  new  World,  and  hath 
given  fome  very,  good  Rtrfes  whereby  ro  gucfs  at 
the  Bignelsof  the  Component  Parrs  of  Narwraf 
Bodies.   For  he  baviog  ilicwn  in  Pr»p.  5,  Bo»k%, 
Pan  3,  That  the  tranfparent  parrs  of  all  Bodies 
do  noft  probably  exhibit  the  fame  Colours  with 
thin  pr«retofGlar3,or  thin  Bubbles  of  Water,  and 
n  ih.  l  in  e  Grounds  ;  provided  they  are  o*f  the 
lame  I  iuckncls  and  of  the  fame  Deofity  with  them. 
And  fincc  their  Pares  feeni.  fbrihe  sioft  part  to 
have  the  hwc  Df'nfity  with  Water  or  Glafs,  as  by 
many  Circumitances  *tis  obvious  to  collc<a.  To 
determine  the  Sizes  of  thofe  Parts,  you  need  only 
,have  Recodtleto  the  Tables  in  the  aforcfaid  Book 
ffor  xhisparpafe,in  which  the  Thicknefs  of  Water 
0  r  C I  a  fs  exh  i  biting  any  Col  0  u  r  i  s  cxprcfs'd .  Thiw 
if  It  bcdefired  to  know  the  Diameter  of  a  Cor- 
pafcle,  which  bcmg  of  equal  tieafity  with  Glafs, 
fliall  refied  Green  of  the  3d  Order,  fas  he  diftin- 
guiilies  11)  by  iookmg  into  the  Table,  you  will 

SaA  thatthe Number  itf^:  £ufn  k  to  be  ■ 

1000000 

parts  of  an  Inch.    In  rhe  genera!  he  proves  alfo, 
TiMt  tlx  Pat  ts  ofBtdiejen  which  their  CeiaiBrtitf$n4 
are  denfer  than  the  Medium,  wUdk  fervUn  tttir 
buittfiices.   Prop.  £.  fi.l.fwt  3. 
f  P  P  » 
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He  (hews  alfo  ac  the  End  of  his  Latin  Optickj, 
That  the  Component  Particles  of  all  Bodies  muft 
be  hatd  bi*  folid,  or  tlfc  - Fluid  Btdies  couM  nor 
ecngeal  j  which  'tis  ceruin  that  fVater,  Oji,  Vint- 
gar,  and  Spirit  or  Oyl  of  Vitriol  ^^Wl  do  by  Cold ; 
Qiiickfilvcr  by  the  Fumes  of  Lead;  Spine  ofNicrc 
and  Qjitckflt^er  together  by  diflblving  the  Mer- 
cniy,  and  tben  evaporating  the  Flegm  .-  Spirit  of 
Wine,  or  Urine,  by  firft  well  dephlegmatiiig 
them,  and  then  miting  them  together,  and  the 
SpmrfMriA-tne  and  of  S^h^  by  fabliming  them 
together  to  make  Sdl  Arnuni*^  ^  Nay*  ciie  very 
Particles  or  Rays  of  Light  feems  to  be  htri  Bt^iet, 
othcrwifc  thoy  cou!  !  nut  in  their  differ:  nr  S'ul.-s 
have  ilifierent  Propenics,  as  he  bach  flicwa  chat 
lliey  have  (fee  Light.)   Htmbuft  therefore  ought 
to  be  accoiiPTpd  a?  ihe  Properr^'  of  all  Gmple  Mat- 
ter in  the  L'nivcrfe  ;  tor  all  Bodies  which  we 
know,  are  either  hard,  or  may  be  madefo.  And 
if  there  ate  naoy  hard  Bodies  as  we  know  is  the 
Cafe  of  moft,  tnar  have  Pores  ioterffierfed,  or 
Meatus  placed  between  their  Particles;  thofe  Par- 
ticles chemfclvcs  that  are  devoid  of  any  fuch  Va- 
cuities muft  needs  be  much  harder. 

'Ti=:  probable  that  tlir  -rnft  I'li.iII  Particles  of 
Matter  do  atcraiS  one  another,  and  adhere  toge- 
ther with  the  greaceft  Force  ;  and  that  thefe  may 
combine  into  Jarger  Partideiy  whole  aicniding 
Force  is litreaker ;  SLnd  many  of  melelatier  cohering 
together  may  form  yet  greater  Particles  of  Bodies, 
wbofc  attrading  Force  fhall  be  yet  weaker.  And 
ib  on  by  a  continual  Series,  'till  you  come  to  the 
prcatc  ft  of  thofe  Particles,  on  whidj  the  Chym'c^l 
Opsi ations,  :hQ  Cclours  o(  itodics  dcpcod  (  ice 
AttTAHim  and  Cclour)  and  thefe  cohering  into 
M^tt  may  form  Bodiesof  fu£BcteotM^»i«ir 
to  become  perceptible  by  Settle. 

It  hath  been  dilcovereJ  oflatcby  the  woAderftil 
Sir  Ifdac  KcwtoH,  Mr.  J.  Kfil  of  Oxon,  and  fuch 
others  as  have  proceeded  on  his  Principled,  That 
there  is  4  Pomr  in  Nature,  bj  which  each  Particle  of 
Matter  attrafij  every  ether  Particle  with  a  Force 
that  iiicreafcth  in  a  greater  Proportion  than  that  by 
which  the  Squares  p/  the  Dijlance  decreafe  ;  viz  in  a 
HfcipTocal  Triplicate,  or  Quadruplicate  H/itio  of  the 
Dijlanctj.    For,  were  it  not  fo,  the  Attradiion  of 
thefe  fmall  Particles  would  not  be  inuch  greater  at 
the  Point  ofCtHtaS,  than  at  (bme  determinate  Di- 
ftaocefrom  it ;  as  iso  ident  in  the  Cafe  of  the  Cra. 
*tty  of  greater  Bodies,  whofe  power  of  Attraflion 
is  only  reciprocally  as  the  Square  of  the  Diftance  ; 
for  we  find  that  Bodies  are  of  the  (ame  Weight, 
when  ix  die  fiarth's  Sarftce,  or  when  at  too  Peet 
Diftance.    But  when  a  litrJc  Salt  is  difToIved  in  a 
large  Quantity  of  Water,  there  is  no  Atcradlion  of 
thePtnicIcf  towards  one  another,  till  by  evapora- 
UMptno^  the  Water,  they  are  brought  within 
«  oofe  Diftance ;  and  tnen  they  pi^fently  run  to- 
wards one  another,  unitr,  and  form  Chrvfu:; 
whofe  Parrs  have  a  ftrong  Cobefion.   (See  Attra 
8 ion  in  this  Vol.) 


Vacuities  between  the  Panicles  of  Matter  be  Iar«' 
fo  that  few  of  ihtm  may  be  diffuied  thro*  a  lar^ 
ipace.  And  fuch  a  CorpuU  lie,  the*  coofifting  of 
Parts  endued  with  a  ftrrtn  n'traj^iv-  Power  may 
yet  be  fpectficaily  lighter  thin  another,  which 
may  confift  of  Particles  oocfo  OUA,  Imt  yet  much 
clotcr  put  together.  . 

And  becanfi  this  NStW  Pbilofiphyof  Particles 
IS  of  the  grcatcft  Ufc  robe  fiillv  undciftood,  I  lhall 
here  givc  you  {from  Cr.Keil's  £oak.(f  Amim^i  Si. 
crettoni  &c. )  fome  further  Ph>pofirtOfu  about  tlus 
matter.  1  fav  then.  That  if  particles  of  Mat. 
trtMttam  tKh  *tbet  with  a  Fp.xc  that  it  in  a  7V»- 
plicate  r  yr:  nccter  l{fciprocal  Proportion  ef  thnr 
DiJ}ances:  Tht  Force  by  which  4  Corfufete  it  drawn 
t  o  a  Body,  mUt  up  pf  fuch  «ttra8h>e  ParticUt,  // 
snfinitely greater  :t  lie  ContaB,  or  extreamlymimtt' 
St,  than  at  any  determined  Dijlance  from  it. 

Suppolc  the  Sphere  AHB compofcd of Ptoklet 
that  atcrad  any  Patiide^  •»  i»,  with  t  Foice  led. 


'Ti':  plain  alfo,  that  the  attraBive  Force  in  thefe 
Paru^les  is  (cxteris  parihusj  proportionable  to  their 
Solidity  J  for  it  muft  be  compounded  of  the  Summs 
•f*i  tbt  Btirtt  of  each  Partidei  and  thofe  parts 
wilt  be  moft  nameroitt  in  fiieh  rarticles  as  are  moft 
fotid  ;  I.  e.  in  fuch  as  have  fewcft  and  Icaft  Pores 
or  Intcrfticcs  between  their  Parts.  For  Particles 
or  Corpufcks  may  be  fo  componnded,  that  the 
moft  folid  and  comp.n.'^  Pn^idc";  nnnv  ronfti'u'-i 
the  lighicft  Corpufcle  :  That  js,  U  thc  inseripcrlcd 


procally  proportionable  to  the  Cubes  of  their  Di- 
ftances.  Draw  the  Tangent  P  H,  and  from  H  let 
fall  the  Perpendicular  Hit  Biffed  P  f  in  L,  and 
raifeihe  Perpeniietdtm  I  L,  Aa,  Ss,Bb;  and 
make&=,y7.   Then  with  the  .^\f mi  rurcs  Z.  .B, 


L  I  thro'  /  defcribe  the  Hyperbola  bsa  i»ad  thea 


theArea4^Bi— px^Jx  SI;  wiJI  lepfefenr 
the  Anrai&ion  of  the  Corpufcle  P  by  Prep.  2t.  of 
Sir  Tfaac  Newton't  Prineip.  But  when  the  Cor- 
pufcle P  comes  to  touch  the  Sphere  in  A,'i]xca  the 
Points  P,  L,  A,  liadH  will  all  coincide  j  and 
A  4  becomestbe  Afympnte  of  Ae  Hyperbola,  and' 
rhc  Area  a  A  B  h  becomes  infinite  ;  and  the  Rc^- 
angic  xAS%  SI  being  finite,  the  Area  aABb  — 
1  AS  %  SI,  will  be  infinite  ;  and  confequently  the 
Force  by  which  (he  Corpufde  P  is  arrradlcd  by 
the  Sphere,  when  it  touches  it  in  A,  will  be  iiJte- 
wife 
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tf  the  Sphere  eon(i(^s  of  Particles  that  attrad 
in  a  quadruplicate  Proportion  of  their  Diftances 
reciprocallf ,  the  Force  by  wbich  a  Corpafde 

will  be  drawn  to  the.  Sphere  will  be  ^^/^^^ 

But  when  the  Corpufcle  cotnes  ro  touch  the  Sphere, 
F  I  becomes  t=0,  snd  confcquenrly  whatever  is 
divided  by  it  becomes  infiiiirc,  and  therefore  the 
accradive  Force  u  liie  Point  of  Concad  beiog  pro* 

ponioiMl  to  ^^^^  toiJt  be  utfiaite. 

P»op.lV.  If*  ^pc9nfifif0fPmiek$4itnt^iHg 

with  A  Force  that  it  in  a  reciprocal  Prefertint  to  the 
Cuhej  of  the  Dijlitices,  or  in  *  putter  j  *ni  if  this 
JVrcf  is  net  infinitely  greater  ^sm^Tvrtt  tf  Gra- 
vity at  the  Peint  of  Cotttaetf  w  tjttreamfy  near  it, 
*t  any  Jetemimfd,I^ft/a$ff  from  ihf  Point  tf  Con- 
tact, it  mafl  hi  k^mt^  le/i  iim  «bf  Ftfra  of 
Gravity.  i         .  • 

This  is  clear  by  the  laft  Ffopo6cio» :  Forio  ibat 
Cafe,  the  Forrr  o*'  Artracftion  in  a  Corpufck  re- 
moved from  the  Contad:  is  infinitely  lefs  than  at 
the  Contadl,  or  extremely  near  it ;  but  at  the 
Cmita&  it  is  not  infinitely  greater  than  the  Force 
flf  Gnvity  by  tbt  Snppofition :  therefore  the  Force, 
hf  which  a  Particle  removed  at  a  determined 
Iniluice  from  the  attradliog  Body  is  aura(2ed,  ij 
infintteJy  lefs  than  cha  Force  of  Gmrity. 

•  Prop.  V.  Tise  Force,  hy  which  the  Tarticles  of 
hiiittrr  .-..'iract  each  othtr,  vben  extreme!;:/  taar  th 
Contact ,  is  not  infinitely  greater  than  the  lm»  of 
Grairity. 

This  is  evident ;  becaufe  in  the  ftrongcft  Cohc- 
fion  of  Parcicles  touching  one anoiher,  wcftndthat 
the  Weight  of  fome  fiodies  will  pull  the  Partidet 
«fuoder»  tho'  that  Body  loay  be  {^digiou/Iy  great- 
er and  heavier  than  the  Particles  united.  Sir  Ifaac 
Kewton  calcnlares  from  the  Infleilion  of  the 
Kays  of  Light,  that  this  Force  near  the  Cootaifl  is 
loooo  oooo  ooob  oooe  gieater  dun  the  Fofce 
of  Graviry. 

Coroi.  Particles  removed  at  a  determined  di- 
fiaace  from  the  Body  attra<%ing»  are  not  aded  up- 
On  by  it  ;  becaufc  this  Porce  miift  then  va'iifh, 
.or  wliicli  it  the  fame  Tbiog,  be  iofiniiely  Icfs  than 
the  Fnce  of  Gntvicf. 

Prov.  Vi.  A  large  Ptttidt  Mttrsmt  mi  mrt 
^rm^  tiatu  M  fnmU  om  4t  the  ftmt  S^Hiitj^  ha  0 


Diveriitj(f  Figures  catffes  different  D^rees  ef  dttra- 
Bion  in  Particles,  tbiU  me  eiherioife  the  fame. 

This  attradkive  Power  ads  only  on  fuch  Pani- 
clesas  are  extremely  near ;  and  therefore  of  a  large 
Particle,  the  remoteft  parts  coadiice  Nothing  10- 
Attradion :  Aiid  for  the  fame  Rcaioti  theattradive 
Force  variet,  aceordiM  at  the  Faniclei  are  Cbnes, 
Cylinder*;,  Cnhrj,  or  Spheres:  And,  cjcitris paribus, 
a  Spherical  I'article  has  the  ftroRgeft  attra^v^ 
Fower. 

Prop.  VII.  If  Particles  fwitmning  in  a  Fluid, 
attraH  one  another  martftton^ly  than  they  do  the  Par- 
tidet ^tbt  Fluid,  tbt  Ptrct,  kj  wbieb  tbey  cam*  $t 
tadt  other,  wtt  tt  thai  hy  fMeh  Heir  ttttroBi^* 

Force,  exceeds  the  attracting  Force  cf  the  Fluid, 

For  the  Particles  of  the  Fliiid,  that  lie  diredly 
between  the  attracting  Particles,  being  more  pre^ 
fed  than  ihc  other  ambient  Parr  L!c^  ,  thcv  wilt 
from  the  Nature  of  Fluidity,  with  that  Excels  of 
PreOure,  drive  the  other  Panicles  out  of  their 
Places,  and  make  way  for  the  atirading  Partidet 
ro  come  together. 

Prop.  VIII.  If  Particles  fmmminl  in  a  fluid 
art  MMrr  mttrailed  by  the  Pluid,  than  hy  tmamtbtf, 
they  trill  rrcrdefrom  one  another,  with  a  Force  that 
will  be  equal  to  the  Differeuce  of  their  thutual  At- 
traBien,  and  the  AttraHion  of  the  ^luid. 

For  the  Ambient  Partidet  of  the  Fluid  attiaAing 
more  ftrongly,  will  witli  tlietr  BxorA  of  Foko 
draw  the  other  Particle;  to  ''hf  mfelVCt  And  JBako 
them  to  recede  irooi  one  anocbirr. 

Prop.  IX.  The  Force,  hy  which  Partldn  aitrABing 
one  another  cohere,  it  greater,  cxicris  paribus,  wbero 
the  ContaR  ii  greater. 

For  the  Parts  that  arc  fanher  remov'd  from  the 
Contad,  conduce  Nothing  to  the  Force  of  the  Co- 
hefion  ;  and  a  greater  Powrr  mud  Lk  rcquifite  10 
feparate  two  Par^ides,  wbich  cohere  in  two  Points, 
than  twb  Fanldet  wluch  cohere  onl]r  in  one  Point, 
if  the  Degree  of  Cohcfinn  he  equal  in  each  Point. 
Thus  tvvo  poli  filed  Marble-^onet  (fuppofc  a  Foot 
fquare)  adhere  mote  Iboh^ly  tnao  any  other  two 
Bodies  of  a.Foot  fqnare,  which  an  not  fit  ibiid.  but 
have  more  Pores  and  Interftices between  tiieir  Parts, 
and  v,h:ch  v.-  II  not  receive  fo  good  a  polifti,  by 
which  the  parts  coibe  to  a  clofe  ^ootad  with  one 
another. 

Prop,  X.  \fiko  attra&ing  Corfiffclet  are  elajlick, 
tbtf  imifl  metffMly  frtduce  an  intefiine  Motion, 
grrnfer  cr  !ffT'',  liccording  to  the  Dtfffrett  rftbtir  £^ 
Uflicitj  and  attradtve  Foreet. 

For  after  meeting  they  will  fly  from  one  ano-" 
ther  with  the  fiutie  Degtce  of  .Velocity  (abating  the 
Refiftance  of  the  McdnimJ  that  they  met  together 
v.[tb  ;  btit  wbfrt  rhey  approach  other  P.irticles  in 
their  RcfiUtlon,  their  Velocity  muft.  incrcafe,  be- 
drafe  they  are  afrclh  attraded^  and  therefore  meet- 
ing a  fecond  time,  thrv  will  recede  with  a  greater 
Velocity  thah  they  Uitl  at  their  firfk  Concurfion  t 
And  (b  their  Velocities  will  be  increas'd  by  every 
Coocnrfiotaand  Rcfilittoo.  whkh  muft  neceflarily 
ptodnee  a  fenfiUe  inteftine  Motion  ;  and  the 
ftronpcr  thrir  attraSIvc  Force,  ard  the  prearer 
their  Elafticity,  their  Concurfions  and  Keliliuons 
wUl  be  the  inote  fthfiUc. 

Prop.  XL 
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Prop.  XI.  Ptrticles  AttrdUini  one  tiruihcr  m  a 
Fluid,  tMvim  either  mtb  *  [mft  or  flew  frB^ejfivc 
Metien,  dttrdB  tme  tnutber  \ufi  the  fame,  0t  if  the 
Fluid  ■■v.-s  ,:f  if  «'J  the  i'ttHcles  move  equeSy  ; 
but  An  unequal  Vdatitj  of  the  Pertictes  dtet  ntigb- 
tiiy  difturb  their  jIttraHiont. 

The  Particles  Jo  all  by  Hypothcfii  matt  ranai- 
ly,  and  coafcqucntly  the  progrWlTe  Motion  or  the 
Fluid  does  noc  alter  their  DUtances,  tha:  is  to  fay, 
it  does  not  repel  tbeqa  from  one  another  j  and  con- 
fequently  they  miift  attrad  one  anotlier  mA  ths 
fame  Facility  as  if  the  Fluid  was  afreft.  But  if 
fomc  Pamcics  move  fatter  than  others,  fome  muft 
change  dwir  Pofitioo  in  Refpedl  to  each  other,  and 
thofc  vans,  wbich  by  the  force  of  Attia«^ion 
would  hare  come  together,  will  by  thf«  unequal 
Motion  be  carried  from  one  another.  Thus  Salts 
4o  aot  chnftaliize,  nor  the  tcrrcftnal  Particles  of 
Vrioe  actrad  one  another,  and  unite,  till  the 
Water,  in  v.  hich  they  are  diflblved,  it  almoft 
cold  ;  and  the  intettinc  Motion  of  in  Ftfticles, 
cauGed  by  Iieai^  U  qvtned. 

Mr.  J,  K^fl  of  Oxford  ill  Hit.  Tri^ftB,  N.  3 1 5- 
advances  thcfe  other  Theoien*  about  the  finaH 

Panicles  of  Matter. 

I,  lh*t  the  leefl  Particle  of  Mgtter tJU^iabie,  mej 
fo  fiS  *nj  large  afjignei  Sface^  that  the  DtmMtert  of 

the  Pore),  bit  erf}  ices,  cr  Meatus  httweenitt  Parts  may 
be  4UI  left  tbati  any  zitien  S^giit  Line  j  or,fo  that  aS 
the  ftirtt  if  fiieb  m  Particle,  fhai  be  nearer  to  etch 
other  than  eny  ^izrv  F{ight  Line.  Sec  bis  LeSttre 
De  Divifibilitcte  Metcnx,  in  bis  LoQiones  Pbyflut. 

1.  T»»  B*//«  be  tgigteei  or  given  e^ual  in 
Bulk,  ""f       uneqval  in  Specific^  Gravity, 

cr  in  the  Quanlic)  of  Mailer  in  each  ;  ft  that  the 
Summt  cf  the  Potet  or  Meatus  in  etch,  fi:ai  be 
nearly  e^udl. 

V.  ^r.  I  et  there  be  a  Cubick  Inch  of  Gdd  and 
another  of  Air  :  Tho*  the  Quantity  of  Matter  in 
the  former  may  be  zocno  Times  as  great  as  ihir  in 
the  latter :  Y«  the  Vacuities  in  the  Gold,  may  be 
to  tbofc  in  ibe  Air,  is  99999f  ^  i6oo«eo  |  /. «. 
.very  nearly  equaL 

3,  Thrfe  Particles  which  conftitute  Water,  Air,  or 
MHtaer&iiidt  (/if  tkv  touch  one  Mother)  «r«  not 
MbfUtttety  fetU  ;  bmt  em  Mumded  If  etkn  Pjt- 
tictes,  wbicb  4»  «mt&it  wUbOt  Ottt  im^  fans  ear 

■  Vacuities. 

And  he  thinks  that  fuch  Particles  of  Matter  as 
arc  the  leejl  of  all  others,  and  wJwb  arc  perfir<aiy 
lohd  and  devoid  of  ail  intcrfperfed  Vacuities,  may 
be  called  The  Firjl  or  Primary  component  I'ar ticks 
if  htUtttr,  or  Particles  ef  the  frfi  Comfefuion. 
•  Such  Mafitevf'  as  are  compounded  by  the  Coa- 
kfccnce  of  any  of  thcfe  firft  Particles  ("only)  may 
be  called  Pmtieles  ef  the  id  Compojition.  And 
fuch  Moles  as  are  compounded  of  thelc  fet  :i  1  A.'  ). 
ietuU  by  feveral  them  coalefciog  ixjcetiier  may 
be  calted  PsirHeUi  ehe  OirdCdliAefittem  t  And  fo 
on  till  yoti  come  to  Particles  oat  of  v.  hich  the  ,'-/? 
Cempofition  ef  Btdiet  it  tnmde,  and  ioto  which  Ucy 
are  primarily  dilRilftd. 

4.  if  *  P«mctf  ^  UMter  teneh  My  tesh,  the 

Force  with  xvhicb  it  tends  toward  the  Body,  cr  Ij 
which  it  adheres  to  it,  is  frotertitnahie  to  the  iiuan- 
titjf  ^  thf  CeHMR,  fir  fMi  PjtrtMea  m  He  rtmet* 


frcm  the  PtMce  if  Ceetuft  etdd  NeMieg  t»  fit 

Coheficn. 

And  therefore  according  to  the  feveral  Degrees 
or  Qjunticies  of  the  Cemtaa  of  PArticles,  there  will 
arifc  leveial  Degrees  of  die  FiraucTtorCbhefion  of 

Bodies,  And  the  grcareft  Force  or  Degree  of  Co- 
hefion,  vvili  be  when  the  Surfaces  of  the  cohering 
Pturtides  are  perfedUy  plane  ;  for  there  the  Force 
by  which  any  Corpufde  adheres  to  another,  will 
{ceteris  Paribus)  be  as  the  Parts  of  the  Superficies 
which  cli.i  ;l'-ih:::'c  [m,   ur  _tOUch  (:'nu  a[jL;;iicT. 

And  from  hence,  and  1  believe  hence  only^ 
can  that  hitherto  difficult  Problenit  about  the 
C,'.ufr  of  the  Cobefion  of  the  Parti  if  HMMt  iet  feUd 

and  firm  Bodies  be  folvcd. 

5.  Thofe  Corfufcles  or  Particles  of  Matter  are  tnojl 
eafily  fef arable  one  from  another,  wbtfe  CentaSs  with 
other  Particles  are  fevejl  and  leaji  ;  at  will  be  the 
Cafe     ejcceedim  Ptrtiele*  if  «.  Spherical  Fiffire. 

Aad  ftoa  hitaatf  'aad  bcaoe  only,  can  m  True 
and  Prjjsarj  Rcafiui  of  Tbud^  arile. 

6.  If  the  Texture  of  a  Body  be  fuch,  th/st  its  Par- 
ticket  .pf  the  Utfi  Cemf^ieit  (fee  Prop,  j.)  can  be 
named  •  tittiefhm  their  frtmMySttUe  tfCiSiefiVto 

cr  C entail  by  fome  external  Force  (fuch  as  the  Weight 
and  Compreffure,  or  the  Stroke  or  Sbeek,  ef  feme  other 
Body.)  But  yetfo  as  that  the  Partielet  ef  the  Body  don't 
by  this  Preffure  or  Stroke,  run  int^m^wettCeittaSh 
or  Cebffient  ;  Then,  1  fay.  they  will  teeetrer  agetn 
their  fruh-r  C-'-' .1^/ <,  I;/  tJ  -  Power  cf  /IttraRion,  or 
by  4  Force  that  mi  makf  them  tend  towards  em 
Mwetberi  And  tmjb^ieai^y,  fM  «  Bedp,  wittp  itff*; 
the  Preffure  or  Sttck,'.  rrc^nip-  ,igam  its  firtaer  ff- 
gure  and  Pofoien  of  its  P articles.  '  • 

Aiuldiisisd)elleafbft«filie£fi«^lelir;  fifBadM 

7.  But  if  the  Texture  ef  <  Body  he  fuch,  th*t 
when  i(j  Particles  are  by  fome  external  Force  retmvei 
from  their  former  CetttaSt  and  Cebefiens,  they  go  im^ 
meditit^  iwte  erierr  tf  tit  fuwe  Degree  s  tbM  Wiiy 
cannot  rtterKT  tit  fiumr  Figure  and  P^en  if 

Parts. 

And  this  is  the  Texture  of  fucb  Bodies  as  alb 
foft,  and  herein  the  Keaion  of  tbeir  S4*^fi 

fifts. 

8.  As  Particles  vchicb  are  perfeSlj  /oiiJ  will  nt2 
trail  one  another  the  mofi  flron^ly  ;  and  m  di 
ether  Fartieiei  the  Power  of  tbetr  Attra&ien  it  /rt^ 
peftiinahte  to  tbtir  Denfitj  or  S^i^  ;  fe  tkn^  fh 
attraHi-.f  Voces  of  even  P  •  :  i  'e  s  peTfmfy  i>el^  if. 
Solid,  depend  much  upon  their  Figures. 

For  if^ a  fmall  Particle  of  Matter  be  fuf^pofed  to' 
be  formed  in:o  an  indefinitely  fmall  Pln'^f  nr  !  a- 
mitia,Q(3L  Figure  perfesily  circular  j  and  ir  another 
Particle  of  Matter  be  fuppofed  to  be  in  a  Right 
Line  pafTing  tbio'  the  Gnitie  of  that  Plate,  and 
at  Right  Angles  to  itiTlanei  Then  if  yon  fop^tf 
that  Particle  to  be  diftant  from  the  circular  Plate 
a  tenth  Part  of  the  Radius  of  that  Circle ;  I  fay,,' 
the  Force  by  which  that  Corpufde  is  attradked  by 
the  Plate  is  30  Times  lefs  than  if  the  attrading 
Matter  had  coalcfced  intoa  Spherical  Fipare;  So 
that  the  Virtue  of  the  whole  Particle  h  id  'n-cn  dfft 
fufed,  as  it  were  from  one  Phylicai  Point. 

But  yet  this  dfcnlar  Plate  will  more  ftrongly  ar^ 
tract  the  PanicTc  than  any  other  Particle  nf"  thc 
famc  Weight  with  it,  that  ilhaU  be  formed  jnro  a 
long  andilendcr  Cylinder. 

9.  Uttt 
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^,  Sdittart  BtdUt,  whofe  Partielet  of  the  Uft 
Forct  t  But  y»  htveem  thtff  PMrtieltt,  thert  ttre  ve- 

ry  many  Peres  or  Meatus,  which  dre  pervietiJ  te  the 
Particles  »f  the  iafi  CemfofitioH  of  l^'ater  i  which 
a^ueau  Particles  being  jirtngly  attraBtd  by  the  Sa- 
thjr  ones,  Jo  rujh  toxcardi  them  with  an  ImfttH^tyt 
do  disje/H  their  tnatual  Cmtatl,  Mtd  dijfolvt  their 

t©."  A  B$t^ J^fiealh  httemtr  Hum  l*Wfr,  may 
tare  its  Magnitude  fe  diminljhed,  that  it  Poall  he 
fyffended  by  or  fwim  in  H'tter,  and  net  defctnd  ly 
itt  MM  Weight. 

And  this  u  the  Reafon  that  the  fmall  Particles 
of  Salts  and  Metals  ivill  fwitn  ia  fucb  Mmfirtamu 
tt  will  diCblve  ibofe  Mecali,  &e. 
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For  the  Force  will'  whl^n  the  Bodies  j1  aftd  7? 
JitcraiA  one  aootber,  excm  it  feif  only  ia  tbofe  Far- 
tkks  which  aic  near  owe  to  anocber,  rbe  fmote 
ones  having  no  fuch  Force  ;  wherefore  there  is  no 
greater  attra<ilive  Force  required  to  move  the  Bo- 
dies A  and  B  towards  one  another,  than  to  move 
c  and  d.  But  the  Velocity  of  Bodies  moved  by  the 
£ujK  Force,  arc  reciprocally  proportional  to  thofe 
Bodies  :  Wherefore  the  Vclociry  by  v,  h,c!i  yf  tends 
towards  B»  will  be  to  the  Velocity  with  which  the 
Fartiele  i,  apart  Itoih  the  Body,  tends  toward* 
B:  :  iS  the  Particle  c  to  the  Body  ^  j  much  lefs 
therefore  is  the  Velocity  of  the  Bodjr,  than  that  of 
e  would  be,  if  it  were  feparated  firorti  it. 

From  hence  it  oiniet  lopafs,  that  the  Motion  of 
the  greater  Bediet  is  naturally  fb  (low  and  gentle, 
that  'tis  ufually  impeded  by  an  ambient  FluiJ  or 
Other  Bodies  round  about  them.  But  in  iejjer  Bo- 
^etf  ihit  actraftive  Force  i&  veryadive  and  vi- 
j^rons,  aoditchc  Caufe-of  ft  great  many  noble 
Effcds. 

■  12.  TttoPartudt$^Miltttr,*b$* tb^itn^t^t 
may  yet  cemef^wurmt  t«  Mwlw,  MthgtaUr 
mutual  attraaiti  FkvffMt  mKAtJUHd  tb*  W*ree 

I  J,  Jf  a  Partklr  fl'^  fi  in  a  Fluid  be  equally  at- 
traRed  every  where  by  ali  the  ambient  Particles  cf  the 
Fluids  ru  Motion  of  the  Particle  will  arife  from 
ibemt*  .*  Bt»  if  it  be  attr«8«d  bffeme  Particles  imrr» 
mtul  bytbert  left,  it  witt  meve  that  leay  where  tb* 
AttritSion  it  greateji. 


/ItU  ti. 


Motion  fioduced  wi'J 
be  anfwerable"  to  the  Jne/]uality  ef  the  Attrailitn  i 
(i.  e.)  it  will  be  greater  where  there  is  a  gn€t9t  I»- 
wfutity,  ttnd  ieffet  yebert  there  m  itfs, 

14.  If  a  Body  be  placed  in  a  Fluid,  and  itt  Parti, 
eletdemare  anroH  tbePturtitiet  ef  the  Fluid,  than 
the  pMtietet  tf  the  Pittid  de  em  ameiher  ^  twd  if 

there  be  alfo  inth/it  Body  any  Pores  or  Meatus,  fCT' 
vieut  to  the  Particler  of  the  Fluid  |  then  the  ParttcUt 
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of  the  Fluid  iviil  foon  dijfufe  tlewfehes  through  theft 
Meatus  :  And  ij  ti>e  Cohejion  or  Conmtlim  ef  the 
farts  of  the  Body  he  mtfefirmg,  but  that  it-noay  ke 
furmounted  by  the  Impetus  of  the  Particles  of  tie 
Fluid  rujhing  Ujfon  it,  and  every  veaj  into  its  tares  ^ 
there  wilt  axife  ftem  tbtii»  s  Dijetutiett  </  th/^t 
Beify. 

Andfniii  hence  yon  may  lee  the  Reaibti  of  the 
DiBoltttion  of  Bodies  in  Menjfruuit.i  ;  In  ordetxo 
which.  Three  Things  arc  aiwa)s  nccellary.   .  - 

1.  That  the  Particles  of  the  Body  tobe  dilTolveil 
do  more  ftronfjy  actrad  thofe  of  the  Mcr.Jlrukm, 
than  thofe  or  the  Menjhuum  do  one  anotlier. 

2.  That  the  Bodies  have  Porcs  pervious  to  the 
Particles  of  the  Menjhruum. 

*3.  ThattbeCohefion  of  tbeCimftttveDt  Parti- 
cles of  the  Body  be  not  fo  ftrotig,  but  that  it  may 
be  broken  by  the  violent  Action  of  the  Partklesof 
the  Menftruumt  upon  it. 

15.  Jf  Particles  mutually  attra^ing  each  (tier  do 
alfo  mutually  touch  one  amther,  no  Motion  can  arife  ; 
for  they  can  feme  no  nearer  t»  each  other  t  But  if  they 
are  fsfaratei  ftvm  ene  another  a  very  fmall  Dijiance, 
a  Motion  mujl  f.rije  fi  rm  their  vnUu.-.i  /!:t/,ution. 
Tho'  if  they  are  fr.r tier  from  tm  another  than  tbut 
they  cannot  ettraci  cnc  another  inore  tlntm  tjhpr  irilt 
the  Particles  ef  the  Fluid  in  which  tb^  are,  Mldjb 
no  Motion  alfo  wilt  be  produced. 

Fr'jiii  tlu  le  Principles  all  the  Ph  enomena  of  Fer^ 
metuatim,  and  of  all  Efftrvefcetues  do  proceeds 
Aod  from  hence  you  may  feechc^Realbn  why  Oyl 
of  Vitriol  when  mingled  with  a  littfe  Water,  hath 
lb  great  an  Ejfenefcence  and  Ebuliitieu ;  For  by  the 
Inrafion  of  the  Water,  the  Saline  Particles  are  a 
little  disjoined  from  their  motual  Contact ;  but 
fince  they  do  much  more  attrad  one  another  than 
they  do  t;ic  P  u:!^!  ^  c  f  the  Water,  and  !rnce  they 
are  not  every  wayeaually  ata-aded«a  coafidcrathle 
Motion  imift  frooi  thenoe  arife. 

And  from  hence  alfo  you  may  fee  the  Reafon 
why  fo  great  an  Ebullition  ariles  front  putting  Fi- 
lings of  Steel  or  Iron  into  the  former  Mixture  of 
Oyi  of  Pitriei  with  a  little  Water ;  for  the  Parti- 
cles of  the  Steel  have  a  very  great  Degree  of  Eiai 
fticity,  and  from  thence  a  Itrong  Rcilectioii  muft  t 
arife.  And  from  hence  alfo  'tis  that  fome  Aim. 
7?r»iirmi  a(%  with  a  greater  Force,  and  will  (boofi^ 
diirolvc  McmN,  v.  hr  n  mingled  with  a  little  Waw> 
than  when  pure  and  wuhout  fucb  Mixture. 

46,  Jfftbe  Particles  which  do  mutually  attraB  each 
ether  bene  m  Elafticity,  then  they  are  not  r^eSed 

lack,  fff'tn  one  another,  ha  uHI  form  Congeries, 
Molcculas,  Aggraates  or  Lumps  cf  Particles  i  from, 
whence  what  tie  call  a  Coagulation  afifes  :  And  if 

treff  Lumfi  rvcrrd  i'l  .'^pfdf.r'^  Crnvity  that  of  the 
hiutd,  and  are  iar^e  enough,  a  Precipitation  will 
fuccted,  Tho'  a  Precipitdtion  may  alfo  arife  from  the 
ffecifick  Gravity  eftbe  Menftroumw  which  the  Par^ 
tides  fwini,  its  being  diminifljed  er  inereafed. 

17.  Jf  the  Figure  Particle)  muta&lly  ai tracing 
eaebetlur,  wbem  fwiiati^^  im  a  Ffuid  be  fuch,  tbaf 
there  is  a  greater  attraHing  Force  in  fome  ef  I'r-r 
given  Pant  than  in  others,  as  alfo  afreatei  Cent  ad 
there  ;  then  thofe  Particles  mil  eeaUfie  into  Bodies 
bamini  givem  Ffgnret  j  and  tUr  aii  ChryAaU^ 
tadon&  arife  ;  and  yea  may  by  Gemeiry  detantiimt 
the  Figures  cf  the  Component  Particles  fi$m  bating 
the  Figure  ^  the  Xhryjlatt  gii/en, 

i8» 
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J  8.  If  between  fir?  Part  kit  t  of  4  Fluid,  Ancther 
/hdll  interpeje,  wbojt  tr»o  ofjfsfite  Facet  t/r  Sides  have 
very  great  MtrdRive  Forces ',thij  snterpofing  PMttice 
wii  tU»  vf4^m  tht  0th»  tm  m  ittfiif  i  tuU  when 
9bu  itdm  timfhiMP  tlm  wbok  OidJ,  $lmt  mid 

19.  If  4  JMf  <f      ^"^k  f""'  Q»'*"'fy 

'ef  Effluvia,  and  the  Particles  of  fucb  Effluvia  have  a 
vaj  great  attraSing  Force,  then  will  tbefe  Effluvia, 
when  they  come  ntnr  any  lejfer  or  tighter  Bcdy,  I) 
tbiit  attraHittg  Force,  furmount  the  Gravitj  «/ 
tbtft  Bfdin,  mti  Uf^  them  uf  to  the  Badirt  frtm 
whence  they  flam  ;  /InJ  Jince  the  Effluvia  ere  much 
mere  copious  and  thicks  at-  lejfer  Dijlaricei  from  the  e 
ndtUnt  Body,  than  at  grtater  •  the  liglii  lif^iy  Trill 
im  uttmStd  mm  amd  mare  diet{fc  ^^uvia, 

mmd  «r  h  inmight  to  *dbert  ttnseemittent 
Mtdy. 

Aod  ibis  way  moft  of  the  Pbjtnomena  of  ^lec- 
trieitjt  maj  be  fidved. 

PARI  ING,  is  one  of  the  Refiners  Ways  to  fc- 
parace  Gold  and  Silver  j  'ris  done  by  fcrtis, 
which  bow  to  make,  and  the  whole  Itdaoaer  oi 
the  Operation,  fee  under  defining, 

PARTY  Jury.    See  }Utf  Ic»^u:. 

PASCHA  Claufum,  is  the  Graves  of  F./:fier  or 
Ltm'Stmday,  which  clofcs  or  condndc<:  th^c  So- 
lemnity ;  and  die  {tali)  foji  Pefchia  Claufusa,  is  a 
Dare  in  fome  of  our  old  Deed  s  j  aod  the  firft  Sra- 
ru  e  of  'rl'ejlminfteris  faid  to  have  been  madL-L<j«. 
defmain  de  la  CUfe  d*  ^0fthe,  i.  cv  TJie  Munday  af- 
Vtt  Eafler-tVeek..     -■  ■  ■•■  '  ' 

I'ASKAGE,  or  Pc^^nft'^r,  was  Anciently  u(cd  in 
a  double  Scnlcfor  the  ruuuinc  or  feed  vnq  uf  Swine 
within  aForeft,  and  for  the  Price  or  i'Utc  of  it. 
Jf  cbe  B*J\iutga  were  not  duly  piiid,>  there  was  a 
.ProcHs  from  tlie  EKcbeqocr,  aad'  a  Difttefi  by- 
the  Sheriff.     Dr.  l^ennet. 

■  PASS,  a  Frame  of  iioards  confifting  of  i  or  3 
Sottom  Boards,  and  two  Side  ones,  fct  flopc-wife, 
thro'  which  the  Ore  Aides  down  inco  the.  Coiicr  of 
the  Stamping-Mill  for  the  Tio-work»,  is  called 
by  the  Workmen  :he  Puff. 
\  -   PASSAGE,  PaJJ'agiuM,  'twas  a  Tribute  or  Toll 

CM  by-Pallbigers  cr  Travellers  for  the  Repair  or 
aintenancc  of  fome  Road  or  Paflhj»f*.' 

•  PAVIMENTA  Tejfellata.    Sec  TejjtMata. 
PAY,  the  Seanwn  tay,  Pay  tnore  C^fble,  that  is, 

let  out  more  Cable;  aqd  m;  cheaf,  that  is,  at  the 
kaming  the  Ancherottc  of  the  Boat,  to  turn  it  o> 
fer-bf  .iri!  faftcr. 

-PijCTEN,  in  Anatomy,  is  the  faine  wirh  tht 
ttfgit  Pubis,  or  lower  part  of  the  Hypc^tjirium. 

FfiOIMENT,  in  Architedure,  is  a  Triangular 
Fratre  with  Comifl»  raifed  oter  the  Front  of  a 
'Hpi-lf    -'d  fometimcs  over  Doors. 

•  '  P££R.3.  in  Archite<^re,  are  a  kitul,of  Piiafter; 
•w-  Bvttivffe^for  Sappon,  Strength,  immI  fomerimeK 
OrnaAeiit. 

PEERS,  Psuet,  in  our  Common  Law,  arc  tiiofc 
liMt  arrtnipaaneHcd  cm  an  Inqaeft  upon  any  Man 
for  cfa«MUiTidtng  or  clearing  him  of  any  Offence 
for  Ivhkh  he  is  caH'd  in  qucftion  ;  and  the  ReafiM 

thereof  1*,  bccaufe 'f is  the  Courfc  aiiJ  CuRom  rf 
our  Nation,  ihar  every  one  (liall  bo  tried  by  h« 
Peers  or  Equals.  The  Word  is  ufed  alfo  for  the 
Nohilitv  of  this  Realm,  and  Lords  of  the  P.irJia- 
mcnr,  who  tho'  diftinguilhcd  as  co  degrees  of  tio- 

l>tIit7>7et«K«fiM/iii'«llp«Ui6k  AAmbs,  asm 


Votes  of  Parlunot^  ia  ftttiiqg  Tr>Ais,oi|  |*«o{>ie^ 
men. 

PtXXY,  was  ihc  firft  coined  piece 

of  Silver  we  •bare  any  account  ot ;  and  tior  tna^ 
Years  the  only  one.  In' cbe  Reign  of  H.  1.  ijiere 
were  HaT- pence.  A  Penny  was  fo  much  i he  whole 
ot  tiic  cutrcuc  Coin  oE  the  KiiigUum,  char  Iftuari- 
us  iigniiied  the  (ame  thing  wnh  Numrnus  HIq. 
ney.  Dr. /f«cJ^ in  his  Dijfcrtan'o  Epijlolaiis,  p.ioy. 
faith,  that  the  Anglo-Saxons  had  but  otie  Silver 
Coin  amongft  them,  and  that  was  a  Pen;»j  j  and 
QamUen  and  Sfelman,  and  muft  of  curgfood  An- 
tiquarlei  agree  in  thi$.  The  old  Penvj  before 
IZ79  was  (iruck  vvi-h  a  dcub^c  Cruf:.,  fo  that  ic 
might  ealily  be  broken  in  the  |:^^iiiulc,  ur  lurotour 
Q.uaners  ;  and  fo  made  into  Half-fence  est.  F4fr- 
thingt,  faith  Mr.  Stow  )  on  wbicb  ic  was  W»  pf* 
dered,  that  Half-pence  and  Farthings  Ihould  be 
made  r  r  coined  round,  as  the  Prwn/  was  before. 
The  Penny  wascaJled  Sterling,  which  fee. 

PEKKY-ff^t^ht,  formerly  every  Pound  000^^ 
lained  it  Ounces,  and  each  Ounce  was  di\  d^d 
inty  20  parrs,  called  Tfventy.penny-tvei^ht  ;  fur 
rh1.11  Tv. entv-pcniiy-vvcight  weighed  an  Ounce  : 
and  tho'  the  Peiiff/irr#j{j(w  bettered,  the  Deno- 
mination (till  continues.     '  ~ 

PFKSA }  formerly  there  u  ere  Three  ways  of 
paying  a  Pound  of  Money  into  ilie  Exchequer. 
I.  Payment  of  a  Pound  de  \umcro,  which  was  juft 
2o  SbilUngs  in  Tale.  1.  Payntent  of  a  Poupd  ad 
Sealttm,  which  Wis  6  d.  over.and  aix>ve  tb<;  %o  t. 
3.  Ad  Pen/am,  ^ludt  Was  payiag  the  Ibll  Weighc 
of  I  z  Ounces. 

PENTECOSTALS,  were,  and  aje.ftilt  in  fome' 
few  Diocefes,  Whitfon-Contributicns  paid  to  the 
Bilhops,  of  which  probably  the  firft  Occaljouwcrc 
ecrtam  pious  Ob.'aiions  made  to  the  Cachedral 
Church  at  Pentecoft  or  kFkitfmide.  They  v/erp 
alfo  made  by  the  Pari fhiotttt  to  their  P^rijh  Prieft, 
and  fometimes  by  inferior  Cku-rdcs  or  Parijhet  to 
thc<r  Mother-Church.  Theur  Parijh  Pwt<^fii4f 
(vere  calEcd  Wha^9»-Jar things,  and  their  ^am 
divided  into  four  parts,  of  which  one  went  to  the 
Priefl,  one  to  the  Poor,  one  towards  the  Repair  of 
:hc  Patijb-Ch:trc'\  and  one  to  the  Bifhop.  SeeS/N 
phcni  ef  Procurations  and  Penttctflals,  and  Ht^  HifW- 
net\  Parochial  Anti^uitin  in  Clo/fary. 

PEllCH,  P-?,'/rrf.  is  an  /•>;  '•'?  Meafurs  rf  16 
Fnoc  and  a  halt  in  Lcng  ii,  cajcu  alio  a  .P.olc  and 
Rod.  Forry  fuch  Perches  in  Length,  and  .(qxu  in 
Breadth,  make  what  we  call  an  Acre  of  Ground, 
This  istfaeeoAiBida  StjMM-Ferc/> ;  but  in  fome 
Counties  in  its  Length  is  different ;  as  in 

Stajj]irdfi:ire  it  is  24  Foot,  in  the  Forcft  of  Sber^ 
wood  15  Foot.  In  Uertfwdpehtf  tho*  a  Perfb  of 
Walling  be  but  t6i  Feet,  yet  a  Perch  <  f  Ditching 
is  20  Feet  :  In  the  Forcft  of  Cankf  'iis  15  j  in  the 
Fr,reft  of  C.'.r  ;  <j  lo.  Skfne  de  verborum  fi^nifi^ 
cationefulf.  verb.  Pattieata  Jerr^  faith,  Piirfiegf4 
Tmvr  is  a  Rood  of  Land.  'There  aw  •]&>  fome 
nthcr  Meafurcs  mcnrioned  which  arc  now  out  of 
ul'e.  He  laich  three  Fccr  and  one  Inch  make  an 
Bine  ;  fix  Etnas  wake  a  Fail ;  which  he  faith  is  the 
coaunoa  lineal  Meafure.  Six  Ehet  looff.and  &x 
broad  make  a  Square,  and  Super fuial  ptitof  Land 
meafured  ;  and  'tis  to  be  underllr'0(i,hc  futli,  that: 
a  Hiipt  a  ^'''and  a  Lineal  Fail  of  Meal'are^  are  ail 
one  ;  only  a  Rod  is  a  Staff" or  PoJe  of  Wood,  a«d 
a is  made  of  T«w  cr A  1  r-n  F;?r 
in  Length  and  four  in  Breadth  mike  an  Acre  : 
Tbis  Utile  Mcafntc  of  SettUmL 

PERI' 
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FBRICARDIUM.  Dr.  iC"'in  ylu.  Secretion, 
p.  3if  33.  (hews,  that  the  Liquor  irt  the  Pericardi- 
um is  the  moft  fluid  of  any  that  is  leparatcd  from 
the  Blood  ;  becaufe  the  Particles  of  it  utiile  firjl, 
imiue/eertteJ  faji  ;  and  thofe  Partide$  which 
amee  firft  win  have  the  greaceft  attradive  Force  ; 
and  fuch  muft  have  tHeir  Cori  ufcles  of  a  moft 
fphcrical  Fipure,  and  muft  be  moft  folid  j  lb  that 
their  Conrad  will  bc  theleaft  that  Can  be: 

PERIOPHTHALMIUM.  is  a  thin  Skinwbich 
Birds  can  draw^  over  their  Eyes  to  defend  them, 
without  {hutting  their  Eye-Uds.  TIm  ftiMWitb 
cbc  MtmhMHa  NiQitstu.  ■ 

FBRISTERNA,  in  Anatomy;  are  the  htenl 

parts  of  the  Thorax, 

PERJTONiEUM  :  The  external  Surface  of  this 
Ibft  thin  Mtmbrane  is  unequal  where  it  adheres  to 
dttirtnftrerfe  Mafcles ;  the  internal  is  very  ft6ooth. 
It  hath  a  Number  of  fmall  Glands  which feparate 
a  Liquor  which  fupplies  the  Intc  ftincs.  and  facili- 
tates their  Motion ;  and  when  thefe  Glands  are 
obftmAed  the  Ptritotutmn  grows  thick,  as  infcvew 
ral  Dropfies.  I  he  Peritenaum  is  a  double  Mem- 
trane,  containing  in  its  Duplicaturc  the  Umbili- 
cal Veflels,  the  Bladder,  Ureters,  Kidneys,  and 
Spcnnisiick  VeiTelsy  to  all  which  it  gives  a  Me'm- 
hnati  alio  to  tile  Liver,  Spleen,  Sionuch,  In- 
teftines  and  'Womb. 

Its  external  lr«m/n«  hatb  two  Frodadlioa^  like 
to  two  Sheaths,  which  pafs  thro'  the  Rings  of  the 
obliqae  and  tranfvcrfc  Mufclei  in  thcGroi>i,  for 
the  paiTage  of  the  Spennatick  VefTcIs  in  Men  j  and 
for  the  round  Ligaments  of  the  Womb  in  Women. 
Thefe  Prddndions  being  come  to  the  Teftidet  in 
Men,  dilate  atid  form  the  tmue*  Vj^mmUs.-  The 
Intornal  Lamtna,  which  is  very  thin  here,  having 
accompanied  the  external  Produt^ions  a  little  way, 
deavet.clole  toih^  Spermacick  VetTelsand  round 
Ligaments  of  the  Womb.  The  Peritonaeum  hath 
Veins  and  Arteries  from  the  Phrenica,  the  Mam- 
inillary,  the  Epigaftrick,  and  often  from  the  Spcr- 
maiicks.  In  Nerves  arc  of  cbofe  which  are  ^i- 
ftribnied  in  the  Mmfelei  of  the  Ahimftn  ;  it  hath 
likewirca  few  Lymphaticks  which  difcharge  thcm- 
felves  into  the  Iliack^Glands.  By  the  Elafticity  of 
its  Rbrcs  ic  calily  dilates  and  contradls  in  Refpira- 
riOB,  and  in  Conceptions.  If  it  breaks  it  caufes  a 
Rupture  either  in  the  Navel  or  Groin.  Its  Ufcis 
to  contain  the  Bowelsof  the  Abdomeii(  and  to  give 
to  each  of  them  an  outer  Coat.  , 

PERMUTATION  tffifim-iks.  See  KinV 

tidn  and  Combination. 

PERNANCY  :  Taking  or  receiving  Tythes  in 
Pernancy,  U  taking  Ibcb  at  aie  or  nay  be  paid  in 

PtRPETUAL  Worfw ;  by  this  Term  ought  to 
be  mean;  an  uninterrupted  Communication  of  the 
iiune  Degree  of  Motim  from  one  p^rt^of  Matter  to 
tmocber,  in  a  Circle, Cor (nch  tike  Ciifve  returning 
into  itfclf^  fo  that  the  fa  ne  Q^unntity  of  Mntter 
fhall  return  perpetually  undiminLliicd  upon  the  firft 
Mover :  And  perhaps  if  Men  had  ^Iglxly  4nder- 
ftood  that  this  is  the  trne  meaning  of  a  perpetual 
Mocion,abandance  of  Ezpence  both  of  Money  and 
Rcpurarion  might  have  been  favcd  by  the  vain  Pre- 
tenders to  tbi  s  piece  of  impoflibte  Mech*nifm.  For 
inoe  by  the  fecond  Law  of  Nature  or  Motion, 
(Cec  Mttimt)  The  Changes  made  in  the  Motions  cf  B». 
diet  *re  *ltntyt  frottrtionti  te  the  impr eft  d  moving 
F<Ait,  *ni  sre  frbductdin  the  fame  DireBien  wMtit, 
M  MOtitu  can  bejcommnnicised  to  any  fiogbe  or 


PER 


Af^c/««f  greater  than  that  of  the  firft  Force  imprel- 
fed  ;  and  therefore  fincc  on  our  Earth,  all  Meiims 
are  pcrforrhtd  in  a  Fluid  which  rdifts  thrm,  it  mnft 
of  Neccifuy  retard  them  ;  a|id  confcquently  a  con- 
fiderableQjianrity  of  the  Motion  mult  be  fpent  ur- 
ontherdilt.ngW»i/,-|«,j  fq  ikn  'tis  impoHibie  the 
fame  Quantity  of  it  can  return  undimipidi'doo  the 
firft  mover  j  which  yet  is  abibkieiy  neccflarv  for 
the  ContinBan«oftheiatoe  Aih'cn  perpetually. 
Bcfidcs  in  no  Engsne  or  Machine  whatfpever.  cla 
all  Fna.on  be  avoided,  there  being  io  Ui^fun  no 
fuch  thing  as  exad  Smoothnefsor  perftd Omenli- 
V        fMaaaoftht  Cohefion  of  the  Parts  of 
Bodie^the  final  Proportion  the  fohd  matter  bears 
to  the  Vattities  between  them,  and  the  Nature  of 
t^hofe  eon  fcwem?*r*«/«  not  1^^^^^ 
fore  this  J^S.«»  wlB^fcrtftilyin  time  diminifti 
the  imprcircd  or  communicated  Force,  fo  'tis  noc 
pojible  the  Al<»/i*ii  can  be  perpetual  j  which  Ef- 
fed  can  indeed  never  follow,  unlefs  the  commn- 
niCatcd  Force  be  fomnch  greater  than  the  gene- 
rating Force,  ai  t6  recompenfc  the  Diminution 
made  therein  by  all  thefe  Caufes,  in  order  to  the 
Mettens  returning  liodiiiili^ill|ed  upon  the  fiiff 
Mover.  B«t«// ir^i^pte^Te  genera-' 
ting  Force  cannot  communicate  a  greater  Decree' 
of  Motion,  that  it  hath  it  felf,  and  confequcnily 
the  perpetual  Wo/»«iisdemonftratively  impoflibfr! 

Befides,  It  being  cenainthat  a  Body  cnnot 
rtto«  conftantly  in  any  Orbit  with  the  l.imt  De- 
grce  of  Motion  from  one  fingle  Impulfc  ;  (inre  tLac 
Degree  of  JW«/oh  and  r*/eci7/arifihg  from  fuch  a 
fingle  Impulfe,  muft  by  that  means  continually  de- 
creafe,  and  fo  at  laft  be  quite  finrnt  a'qd  cxrmdl  • 
From  hence  u  will  follow  ilfo,  that  there  can  be 
no  perpetual  Motion  in  any  Engine  from  One  finele 
Impulfe  i  for  this  Mttitm,  that  it  may  return 
gain  upon  the  firft  Mover,  muft  be  propjijatcd  m 
an  Orbit  ;  and  eonftqnemlr  muft  byDekftd 
ccale  and  Itop.    ■  , 

Per  Qux  servitia,  in  Law,  is  a  Writ  Judicial 
iffuing  from  the  . Note  of  a  Fine,  nnd  hcrh  for 
Cognifceofl  Mannor,  Seigniory,  Chief  Kent  or 
other  Srrv  ices  ;  to  compel  him  that  is  a  Tenant  of 
the  Land  at  the  Time  of  the  Note  of  the  Fine  le- 
vied, to  att6m  unto  ntm. 

PERQUISITE,  in  the  LaW-fenfe,  I'sany  thing 
gotten  by  a  Perfons  own  Induftry,  or  purchafed 
with  his  own  Money,  different  from  that  which 
defisends.iahinv  from  his  Father  or  Anceftor* 

PBRQUIMTES  of  Court,  are  fuch  Proht,  as 
grow  to  ;i  I  ord  of  a  ManAor  by  Virtue  of  his 
Court- £aron,  over  and  above  tte  yearly  certain 
Profits  of  hb  Land;  as  Pines  of  Copyholds,  Heniott, 
Amerciaments,  fVaifes,  Strajes,  &c. 

PERSQNAL/*r»;«/,  Services.  _ 
PERSPECTIVE:  The  Foundation  or  Ground 
ofP*WWfl*W,  maybefhus  conceived.  Suprofe 
there  be  a  Poinr,  as«,  which  is  feco  by  the  Eye 
at  h  fwhofe  Hfipht  above  the  Horizon  is  Mm) 
thro*  the  Giafs  or  iranlparent  BUttt  xi  which 
in  Per/peRivi  is  called  theTiUit  And  it  be  requi- 
red to  find  rhetrue  Rcprefcntation  of  this  Point 
in  Perfftaive  ;  from  m  the  point  of  the  Horizon 
petpcndiculaflv  under  the  Eye  at  n  draw  at  Right 
Angles  to  »  Hi  (the  height^f  the  Eye>thc  I 

at  ;f  in  the  T«Me  e*e«  the  Perpendicular  ^  «  c. 
qual  to  n  w.  anfi  at  Right  Angles  to  it,  from  the 
Point  u,  draw  aifo  u y  equal  to  »» ^  the  Diftance- 

?f  the  Eye  from  the  Table.  From  •  let  fall  a 
erpendicular  id  the  Safe     (hi  Tihlej  as  0  o 
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aoddraw  the  Line f «.  Takej      to  j  t,  draw 
^  cottiog  fif  ia  the  poitt  ^  loi»  I     poioB  ic 
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So  chat  the  Work  is  the  fame  as  before,  only  yori 
take*  new  fmuUtmtntel  Line,  as  much  faigber 
dMB  Cbe  former,  at  is  the  Altitude  of  that  Solid 
whde  Sceoograpbick  Reprefcntation  you  would 
delineate. 

But  there  is  yet  a  more  commodious  "Way  of 
doing  this,  as  fbUows  ;  Having  fbaod,  as  aboveA 
the  AUe»  or  JdnunrtfU^fhm   «•  |  * 


bo  this  Foundation  is  the  primary  Rule  of  all 
ftrffiaivt  built,  and  dl  it>  Pradices  eftabllflied, 

gr.  Suppofe  an  Equilateral  Triangle  (as  mno) 
or  any  other  Geometrical  Plane  Figure  were  to  be 
reprelentcd  in  PnffeBhe.    Between  the  Eye  and 
the  Truofk  draw  UMcewhere  the  Rigbt-li&c  «  ^,  I 
which  diey  eal  tbe  Wmtdtmetnat  tin*  i  then  draw  | 

{•reprefentingthc  perpendicular  Diftance  of  the 
ye  above  that  Line,  be  it  what  it  will,  and  thro' 
«  draw,  at  Right  Angles  to  {  ir,  or  parallel  to  <r 
tbe  Hm:(mt4U  Line  vji  then  will  the  Plane  lying 
l>etween  thofe  Parallels  reprefenc  the  TMrmTritnj- 
fartnt  Plant.  Then  in  order  to  find  the  perfpc 
<3ivePoint  for  e,  one  of  the  Angles  of  the  Triangle 
•  MM,  draw  « f  perpendknlMrto  the  Ftmdamemul 
Line  *  b,  and  make  f  t  equal  to  f  o.  Take  u  ye 
qtial  to  «  and  then  from  y  draw  j/  ;  draw  aifo 
vq,  i«hofe  interfedion  with  f  «  will  find  the  point 
which  will  be  the  true  Repieleiitatioa  of  a  in 
l^ngMijW ;  proceed  alter  the  ftmc  manner  with 
the  Points  M  ami  N,  and  drawing  rhe  Lines  •  », 
k  ittf  M«,cbeTriangle  «  n  m  will  be  the  true  Repre 
ftnatiOD  of  the  Triangle  MNO.  And  thus  pro- 
fludiog  with  the  Angular  Points  of  any  Figure, 
whether  r^nhr or  intgutar,  you  may  draw  any 


  determined 

thing  truly  in  P«;/>ffl»ttf  ;  only  in  Pradlice,  fc- 1 'ffj^  ^ '^^""^d  perpendicularly  equal  tothetrue 


9t  ^ 

Let  Fetpendidttimii<  eitdrd  to  the  Tund^meA: 

t*J  Ltne,  from  xhc  three  angular  points,  whicJl 
will  exprcfs  the  Altitudes  of  thofe  Potnn.  But  be* 
caufe  thefe  Altitudes,  tho'  equal  lt>  ooc  mother  tit 
the  Body  or  Solid  it  fclf,  will  appear  unequal  id 
the  Scenographick  View,  for  thofe  that  are  further* 
off  will  appear  lefs,  and  the  nearer,  larger. 
Their  true  proponiooable  Hdfbcs  may  be  thus 
Any  wherein  theFondamenral  Line 


veral  cofflpetkdioas  Methods  will  arife,  which  c. 
9«t7  one  will  ilifeom  00  fieqiNttTrfft^ 


'AB4,if  the  Scenognphidc  Appduwice  bf  any 
Solid  were  to  ^ittMefented*  aifuppofe  of  a  Tri- 
angular Prifm  whole  Safe  is  the  TnangleAf  /v  0 
in  the  fccond  Figure  ;  >ou  need  only  find  the  up- 
per Surface  of  it  after  the  Gime  way  as  )oa  found 
the  lower  or  the  Bafe,  and  then  joining  the  cor- 
rcfpondiiig  Points  by  Rigbt>Lines  you  will  have 
the  true  Rcf  rcfettMiion  qf  the  Solid  in  FfiflftUmA 


Altitude  (or  if  the  Figure  hath  different  Altiiudab 
let  them  all  be  tranaforred  into  the  Perpendievhf 
-JBJ  andfiom  the  points  ^  and  B  (and  from  all 
tne  poinn  ofinrermediate  Altitudes,  (if  there  be 
any  fucb)  draw  Right  Lines  to  the  Eve  nomt  in  T 
or  to  any  point  in  the  Horizonitl  ijoe  :  Thofe 
Lines         and  Til  wiO  CoofHime  •  Triangle 
with  jt  3,  within  which  all  the  Points  of  Altitude 
will  be  contained.    Thro'  the  points     »,  and  w, 
draw  parallels  to  the  Fimiimmul  Urn,  aayouiee^ 
and  from  the  wuo»s,s,  m,  ctcd  Perpendiculars 
to  thoft  FanHels^  and  where  tbey  Intericd  the 
two  Lines  jiy  2nd  BP- i  as  in  the  points  *,  4^ 
and    t,  t,  (3c.  thev  will  determine  the  apparent 
Height  of  the  Solid  in  that  Sccnographick  Pofi^ 
tion  to  the  Eye  at  V.   And  in  pra<fHce  thefe  Pa- 
rallels and  Perpendiculars  are  to  be  eafiiy  delcri- 
bcd  by  the  Hf  !p  of  a  good  Drdwing-Betrd  of  T4- 
tie  fitted  for  Uus  puqiofe,  and  othen  of  this 
Nature. 

Authors  on  this  Subjed  of  PerJftQi9t,m  i 
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Hs^fen  LeueoMN  Pe^feUivM,  ia  Oieb-DiHtk, 
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Mm  HffftetU/t  enrhMfi  il»  Kutrvn, 

iSSf. 

Lm  Pffjiective  avee  U  Hfiifcn  deiVmlTes,  &C./«r 

S»UfM»  de  Cou/a. 
9bP*  Mtim'i  Per/frcthe.    Lat.  ^ 
3mm.  Cmttunttn^  Archie fifccp  Perfpectiv*  eom- 


JVjlidt  pfiit  HemiTpTicre  which  is  turned  rewards  the  Sun^ 
Will  be  illuiniuated  by  him,  and  the  other  Hcmi- 
fpherc at  that  Time  muft  remain  in  Darkneis, 
And  further,  fince  *ti$  that  Hcmifpherc  cf  any 
Pianer,  whick  is  obfcrtcd  to  the  £arefay  which  i% 
coafiderea  by  «ky  Ohfmator  i 


L^i^*nniy  de  GleccLi,  Berfpeiriva  fractics. 
IjMiM  i(^ele  delle  Per/fettivs* 
fhidwwin"  Frijii  Perfpectivt. 
Tie  ^fuits  Perjpeciive  j  or, 

JMwsaV  tract ic«l  Perjfeitive. 
GLtAfc«&tf  Per/ftctiva,  Lib.  6. 
Lm  Perjpfctive  fpecaJative  &  frMtiitu,  fsr  Mig- 


Perfpective. 

Mbmi  d»  Ptrfftctiva  ^  Vmbra,  Lil. 


PESA.  Penft,  Pifa  ;  li  ^  l^f'ey  or  \Vc]vh,  or  a 
Weight  or  Mcafurc  of  Chccfe  and  Wooll, 
fonnerly  256  Pounds. 
FESAG£»iia  Due  pn  d  tor  weighing  of  Mcr- 
aod  other  AVarcs^  to  a  certam  coaimbo 
whaiik  tliey  caUcd 


Sm*,  and  ia  the  North  Hfam  Pence  j  was  a  Levy 
of  a  Penny  on  every  Houfe  wherein  there  were 
so  PcDoe  f>ivM  feeuMi^,  to  be  coiIc«fled  and  fcni:  to 
J|mm;  This  at  hrft  tho'  onlv  a  ConiributioQ,  at 
laft  pafs'd  into  a.  ftanding  Tax  }  one  balf  of  ic 
Nkxnt  tor  Alms  to  the  EvgUJl}  School  at  and 
die  other  half  to  ibe  Pope's  Ule. 

It  wns  at  firft  given  by  King  />r«,and  connrm'd 
by  Offm  a  11 J  Ethelwolph  ;  tftabliflicd  by  the  Laws 
oi  i:mMmt*,  Edvf^Td  the  Conf*ffor,  fVilHam  the  Cm- 
wad  Hemrj)  1.  'Twas  colkdkd  by  the 
»«Im> employed  the  Riual  Deans  and  Arch- 
tto  receive  it.  The  whole  Summ  was  by 
Pof«  Greg0j  fta^fd  at  loo  /.  z6  t.  In  the  Year 
Kia^  Edvard  the  Third  hrft  forbad  the  Pay- 
MMMf  liuB  Duty  to  the  Pope  ;  but  the  Cuft'om 
ftoB  icromed  again,  and  continued  till  the  ^eign 
tAHtmj  the  Eighth,  when  Polydort  VtrgU^zitm. 
ployed  here  as  the  Pope's  RccLLVcr-ncncral,  Ko 

rkoe  aoc  Acli^os  iioufe  was  cxeippc  from  this 
.  but  only  the  Abby  of  St.  Atiatu. 


,  "iKTJT'Strgegttty  :  To  hold  Lauds  cr  Tcix- 
MCMt  ^  tttit'Strfifetity,  is  to  hc!d  rhem  of  (he 
GrawiH  by  lidding,  the  Sovereign  a  Knife,  Buck- 
ler, Anow,arafi4w  without  a  String,  or  orber 

like  Service  at  the  Will  of  the  firft  Fcr  flcr  ;  anc^ 
these  belong*  neither  Ward,  Alarri.ice  rcr  Relief : 
Nb-oae  can  hold  Land  in  Gr.imi  or  Pecit-Ser- 
tpmiwhmt  of  the  Crown.  .See  S$*t.  tf  Car.  z. 
ca4. 

PHAlAKrC,  among  the  h1ac:d:}i:r.ns,  was 
4Adoufowarc  xioTe  Battle  of  Pilicmcn,  confifting 
t§ tirilr.  and  500 in  Fwrnt,  a«  Pitphw  fiirh  ; 

sad  ibeS'ildii-r":  ftood  fo  clofo  rofrthrr,  tlia:  t?iV 
Vikesof  il-.e  sch  Rank  extcnucu  j  Fvc:  bcw-r.d  tbc 
l^ronc  of  the-  fiamc. 

PHASES  9f*lifPl*n(ti:  Since  alt  the  P!aner«  as 
«dl  as  the  Barth  are  fphcrical,  ofake,  and  fci- 
,li«»$Bodie5.  tficy  muft  reflcAVvrr^  way  the  Son's 
1|^|tt  which  fall  uponihem  ;  and  it  will  follow  al- 
io 6am  yittu,  that  one  bslf  of  every  flanei^ 


The  eight  little  Circl*?  reprefeot  the  different  Pba* 
fesof  a»tbey  will  a]ipcartoanrfiyeplaocA 
in  Ton 

Otbit  AC  E  G  abm  r  rhr  Sun.  It  w>iir be pbftt 
then,  that  when  Venus  is  in  A,  and  the  Earth  at  T  i 
ihc  being  then  molt  retrograde,  Cfo iHfc  Wonlllifc- 
refl  in  this  Vol.^  will  Icaftof  all'ippeartav^  bew 
caufe  her  obfrote  Hfemif^hcre  i«  entirely:  obverted 
towards  us.  •  And  iffliehapprn  rr  be  h'n  m  ei- 
ther of  the  Nodes,  i,  t.  in  the  Plane  of  the  £citp> 
iick»fhe  1ri^a|lpe^lrnk«  a  Sfm  wtAtBoifaHlle 
Sun. 

But  when  fhe  gets  further  ro  B  {the  Eye  being, 
ftill  fuppofed  to  be  in  T)  fhc  wlU  ftiil  bCrettw- 
igradc,  but  fooie  fttiall  part  of  her  ilhmiMUMl'Diiler: 
iwiM  be  viftble ;  sm4  flte  will  apipeair  wltfailhmdaav 
ted  Horns  whieh  wWl  be  turned  from  the  Suii,o^ 
towards  the  Weft.   When  fhe  cemes  to  C,  oni- 
half  of  her  illuminated  Disk  will  be  viiible  to  aa> 
Eye  in  T,  aqd  then  (he  will  appear  like  in  Hitlf- 
Moon  ;  in  D  (he  will  be  gibbrtun,  and  in  B  aifiilh  • 
A:ui  the  famcPhafe*  (he       pv^r  nn  s.s  fhe  moves 
in  the  other  Semicircle  trem  k  to  A^agam,  oolyi 
the  illQininated  Horns  will  be  turned  a  contrary 
Way;  as  arprtrsby  the  fecoud  Figiuc^  WlltltaU*. 
the  fcvcral  Phafes  are  delineated.  . 


i 
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And  die  Ikovc  kind  of  Whiles  muft  happen  to 
Afw«V7  in  the  feveral  pans  of  the  Orbit,  Regard 

bfing  had  ro  rbc  Figure  dt'ic,  and  the  Tun«  Ot  Jus 
Ffriodicai  Revoluugn  sound  the  Sun. 

PHILTRATION.  SttFiltrstUn, 
PHOSPHORUS  ;  by  Order  of,  and  bdore  Che 
I{fj*l Socitty  London,  Mr.  H<a»^**«  made  leverai 
Experimeimmi  the  phc/tbaras,  aboat  it&Produ<3ion 
anaPkongatian  of  Light  in  wteua  ;  and  it  plainly 
appeared  from  them,  thatiheremovingllKCOBUiwn 
Air  did  very  fcnfibly  cncreafc  its  Light.  And  by 
the  Experiments  made  by  the  fame  Pcrfoa  on  the 
MentiriMl  Pboffbmu,  aod  mentioocd  in  PkiL 
Tr»nf.  N.  303.  it  is  allb  utanHcft*  that  ibo  Mer. 
eury  when  ftrongly  agiuted  in  the  rominon  Air 
would  exhibit  in  a  darkncd  Room  lomc  Sparks  of 
Lighc^  yet  that  a  very  fenfiblc  and  eminent  De- 
gree of  it  might  be  produced  by  ihaking  it  in  pro- 
per Glaffcs  i»  Vtctto, 

Bernouii,  ProfciTor  of  Math.  AtGroningen,  madcan 
etfjr  portable  Mersurial  Phofpborut  after  this  Man- 
fwr :  In  a  dean  neat  Viol  he  included  about  five 
or  fix  Ounces  of  well  purified  clean  Qujckfilver  j 
and  then  evacuating  the  Viol  of  Air  by  applying  to 
an  Air-Pump,  it  would,  when  fuuc  k  ftrougiy  :n 
Dark,  appear  all  bright  and  luminous.  To  as 
tbte  one  might  diftinguifh  the  Facet  of  cheSpe- 
Aarors. 

.  PHYSiCKS,  or  Natural  Piiilofophy.  The  moft 
eminent  Books  on  this  Subjed  which  will  give 
the  Reader  a  tme  and  n&fnl  Knowrledge  of  Na- 
cure,  are  tbefe  : 

Sir  4^  Nnntm't  frhud^  fIdUfefl}.  Ntturalis 

E\ufdem  Opncr  ■  five  ie  lumir.!       Co!:ribut.  _ 
BortUus  de  Motionibus   a   Gravitate  fcndentihus. 
— Off  vi  fereujj^tn  it. 

HUKt  MtcbAHickf,  fint  Uhtr  d$  Uttu  Tr^athu 
Gttmttricus. 

B«H.  FM^i  Di*h£i  Pigfici,    lugd.  GaXivMin. 

1669.  8i>0.  * 
Mr.  Bojiet  Phjficdt  Pitees. 
l^tiCs  Introduait  4d  V«ram  Pkjifium. 
Ditfn'i         af  NMun^M»*im, 
C^r/wV  PbiltfifbkMt  Ptiueipki      Nsturtt  J^- 
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AU  Dr.  H«0lC$  Tradls  printed  wbilelWWIS  tiviog»  - 

and  his  Ofett  PofibmA. 
Pbilofopb.  Tranfammt. 

And  CoIitBior.s. 
Add  Eruditerum  Lipjix. 

Cottgium  ExftrinuHtale  Jive  Curiofian,  in  ^ue  fri- 
maria  htijus  feculi  hventa  Experiments  Bkf» 
fic^Mstbematica  inveniuntur  x  Vol,  4/0. 

Ejjfajj  of  Natural  Ejcpcriments  made  in  the  Aca- 
demy del  Cimento,  EniUjb'd     Mr.  Waller^ 

1684;  ^t9. 

Ha/s  n'ifdom  of  God  in  the  fVmrkf  of  lUm  CkWflfjiN^ 

La  ft  £dit.  wuh  3  Phyf.  Difeturfiu 
fVeoiward's  Natttrai  H^fiaif  «f  «bt  Bknk, 
Bebun,  ef  madt, 

De  /(ffijfentit  Sttidgrtim^  by  Alex.  MmbettiUf 

Florer.cix.  166^.  ^to. 
Hyfotbefij  Pkjfieo.lie%)a  G.  G.  Leiimi^.  Lood. 

1671.   iam«.  Sec  AT.  74.  of  PbU,  ThUffl 
Ufrologium  OfetUturSiub  Qbrifitf,  tttgmH,  Fki^ 

tel.  i673. 

traite  de  la  PereuJJien  mi  CbotjM  dr  Cm^  f»  JUL 

KUritttt  m  Partf  1673.  iiMrn. 
Trnin  d»  Mmvtmentf  det  Emmx  tf  dts  mum 

Corps  Fluidet  f»  Few.  f»  M.  Mmkm*  Karis 

Perdiet  Local  Motion,  Engl. 

Exegejis  Pbj/ico.Matb.  de  mementii  ^mdtmf* 

tVbtJions  Theory  of  the  Earth. 

jSnUiUi  Dialogs  de  Mechanic*     JMMr  LioM, 

^dt  S}fitinat«  Mhttdi. 
Sincfari  Are  Wfs  tg  msput  QntvitMie  fg  tttn* 

tatit. 

Dee  de  Prafiantleribuf  ^uibufdam  Ketur*  yirtH^^ 

tibus.    4/»  Lond.  i  JJ**- 
MiCcellenea  Curio/a  Gctmaniem,  in  S  VoL  4M. 
Phyfico-MMb^u  de  Lumine,  CtMhu,  0  drbitU, 

fnGHmdtdi, 

piazza's,  or  as  our  Vulgar  frequent^  call 
them  Pitches,  ate  iA  the  I**iiM  the  iame  aaour 

Cloyftcrs. 

PICAGE,  from  the  Latin  Pich  was  a  Caftotn 
or  Duty  paid  at  Fairs  and  Markets  for  breaking 
the  Gnrood  and  pkcbing  up  of  Stalls  andSiaod- 

ings }  and  this  Profit  of  Picage  was  ufnally  given 
or  granted  in  Chartcr&  lor  holding  a  Fair  or 
Market. 

PIEDROIT,  in  ArchireAure,  is  a  Sq^Tarr  Pil- 
lar which  IS  partly  withiti  the  Wall.  Buiid.  Did. 

PIL£,  in  Architedure.  and  their  ^adra't  aod 
Tables  (as  we  yet  fee  tbem  in  ancient  Altars  and 
Monnmeois)  were  imploy'd  for  Infcriptions ;  but 
jf  fliortcr  and  more  mafly,  they  ferve  for  Arches 
of  Bridges  and  for  fianrefles  to  foUd  Work. 
Evelyn  t  PartlUl. 

PINK,  IS  a  Veflel  ufed  at  Sea  msfted  and  rig- 
ged like  other  Ships,  but  only  file  is  built  with  a 
rottndStent,  the  Bends  and  Ri^s  crtrnj  jfnng  lo  as 
that  her  Sides  buldgc  out  very  much  ;  wherefore 
thefe  I^inks  are  difficult  to  be  boarded,  and  alfo 
are  made  to  carry  greater  Bisrdcns  than  others. 
They  are  often  ufcd  for  Score-f  hips,  and  Hofpital- 
Ships,  in  the  Fleet- 

PINNACE,  is  a  fmall  Veflcl,  with  a  Squiri 
Stem,  going  with  Sails  and  Oan,  and  carrying 
three  Mafts ;  and  is  ufcd  as  a  Scout  for  Intelli- 
gence, and  for  Landing  of  Men,  ^e.  alfo  one  of 
the  fioats  behmgiog  to  a  great  Man  of  War, 
whicft  fcrves  to  carry  the  Ofliccts  CO  Old  flMn  ih^ 
Shoar,  is  called  the  Pihf^att. 

piscr- 
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VISCI VOROU&  JUumaU,  m  fudi  u  feed oo 
f  ifli.  See  Bird/* 
PITCH,  it  a  Word  vMhf  Ardiinai  and  SniU 

den  in  cbcfe  Seofej.  Sometime  Paving  is  caJIcd 
Fifdini :  fiat  ufuaily  they  undcrftaad  by  it  tbe 
Angle  which  a  Gable-end,  and  confequeurly  the 
wbok  Roof  of  a  Boilding  is  fet  to.  If  the  Length 
of  each  I^tfier  he*  of  the  fireadtb  of  the  Buildmg, 
rhcn  they  iiv  ihat  Reef  is  of  2  True  Pitcb:  But  if 
the  Rafters  arc  longer,  they  Cay  'tit  a  bigb  or  Jhtrf 
fi$cb'i  Bftfi  if  ibomr,  tbey  caU  it  a  to»  or  fitt 
fiteb'dKfof. 

PLACE  Aff*rtnt  e}  «  PUntt,  is  a  point  in  ihc 
Scarry  Heaven  which  is  found  by  a  Rit^hr  Lme 
pai£og  from  the  Sfteutw't  Eye  on  the  Earth's  Sur- 
face, and  terminated  at  the  other  End  amongft  the 
fixed  Scars.  '  In  ihi^  Fij^ure  under  [(k-  Word  Pcict- 

Ux  in  Vol.  L  If  i4  be  the  Centre  of  the  Earth,  and 
B  a  point  on  in  Sorfiuce  s  kt  C  reprcftscche 
Moon,  then  will  G  be  her  true  and  If  her  ftppi' 
rent  Place  in  the  Surry  Heaven. 

PI«AC£  True  efa  Plmtt,  in  Aftrooomf,  is  that 
piint  aooongft  the  fix'd  Start  which  is  found  by 
imagining  a  Right  Line  to  be  drawn  frOm  the 
Edrch's  Ccr  rri  thro' the  Planer,  and  CCflBUiand at 
cJie  other  End  in  the  Starn  Heaven. 

PLACE  Geomttriei   The  Andent^calted  their 

LtCUS  or  P!acr,  cira>.u  ij'irt>,  i,  r.  ^»filutut,  anil 
the  Order  of  their  VV  rinngs  about  it,  according  to 
P*ffus,  is  this,  (1.)  Euclidit  DAterum,  Lih.  i. 
it*i4foUemiA.^Mt«9^f,Oedg  /(atianh  Sfctfrvr. 
UMt.  (r)  The  fame  Ailthor's  ^fuirdjofx^i, 
of  the  S"e  f/.ri  cfMSptce,  1  Boolcs.  ("4.)  His  two 
Books  of  lacttontt  (tx*jj/.)  (j.)  En(lidt  his  3 
Aioktof  Ptrifnutg.  (6.)  jtptlUmhu  hb  wirtm, 
or  of  Inclinations,  Book  J.  ^7.)  The  hme  Wri- 
ter*s  two  Books  of  Lmm  flint,  rivait  (8.) 
His  eight  Books  of  Cenickj.  (9.)  Arifi^s  his  five 
Booluriwr(fi«r«orof  S«<td  Plaett.  (10.)  £«. 
eIrdSr  his  two  Books  of  9Utn  sd  Superfieiem.  (n.) 
F.ttitoOhtvti's  rv/o  R  nks  4e  JAedittttibnt.  Of  all 
which  only  Euclid i  Data,  and  four  Bocks  of  A' 
ftt^nias  YusConiekf,  arc  left  now  in  Being. 

See  alfo  Crai^iTractatus  Mtrthem^n'-tn  JtFt'^. 
CurvHintarum  Quadraiurit  i  ^  dc  L&cts  Geometric 
at-    LonJ.  1^93.  4#*. 

PLANE,  is  an  loftmmenc  ofed  in  Joinery,  to 
'mke  Boards phne,  try,  and  fmooth,  or  in  order 
to  joint  or  frame  them  together,  (^e.  Tbefc  arc 
of  fevcral  Names  and  Sons  according  to  the  fcf  e 
tal  Ufes  ;  as,  /.  The  Pne.flane,  which  is  a  long 
Pkne,  and  nfed  firft  of  all  before  either 
fUtm  w3»inter.  The  edge  of  the  Iron  of  this 
P/«e  is  not  ground  ftrcipht,  bnt  riling  with  a  Con< 
vex  Arch  in  the  middle  of  it,  that  its  Edge  may 
bear  to  he  fet  the  lifmker,  for  in  Ufe  is  to  take  oif 
the  Irregularities  of  the  Scufi'a;  foon  as  may  be, 
in  order  to  prepare  it  for  the  &amtl)ittg.plme ,  or 
9WiM«r.  If  the  Stnffht  aad  fr^wr,  that  is, 
WW  ROlpered  all  over,  you  may  then  fet  the 
Phrae  lb  tank,  as  that  yon  may  take  orfa  Sliaving 
of  the  Thickncl!;  of  an  old  Shilling  ;  but  if  it  be 
bard  or  cnr!ing,  yon.  can't  take  olf  ooe  thicker 
than  an  old  Groar.  s.  The  Smn^ng.pUnt,  is  a 
ih^fmall  Plane,  whole  Iron  is  fet  very  line,  and 
its  ufe  is  to  take  off  the  Irregularities  of  the  Fore 
fUne,  or  thofe  which  it  hath  Itft.  3.  The^ojW 
u  a  Plane  iongerchan  the  Fore. plaae,  and  h  a  h  us 
JMrperfMMyftniirfromEndto  End  ;  it  comfs 
afrer  ihe  Fore-pl;me  and  Smoothing-plane,  and  is 
defiga'd  to  fhoot  an  Edge  of  a  Board  pet^rtiily 


ftreight  in  order  to  jointing,  as  alfo  Boards  of  anr 
ThKkncfs  J  for  'tis  ufed  to  Trj,  as  they  call  k 
rhae  M,  fmooth  Tables  With,  whether  a^ge  S 
fmall  i  wherefore  its  Iron  mbft  be  fet  verv  fine 

ftrait,  or  parallel  to  the  Plane  of  the  Sole  or  fioc' 
tom  of  the  f  Jane.  4.  The  ^ikfi.Sleek  is  a  Plane 
nude  as  true  a,  the  JW,  and  fike  it;only  ihoS 
er,  bewgufed  to.ftioot  a  fhort  Jni.u.  /hirkie 
doih  more  handily  and  readily  than  the  /*«^y«/n- 
nr.  Tis  u  K  d  alfo  for  framing  and  fitting  the 
Joints  or  Mur,,  and  Bevelt,  but  then  the  piJcerf 
Wood  IS  drawn  by  Hand  over  the  Plane  feveral 
Times  n,l  ns  (hot  true.  5.  The  RMer  Plate  is 
ufed  to  cut  parr  of  the  upper  Edge  of  a  Board 
fttait  or  fquare  down  into  the  Stn^  <b  that  the 
ivdgeofanother  Board  cut  down  after  the  fa  1  x 
nitiMHTmay  fit  and  join  in  with  u  oa  the  Square  i 
and  .V  hen  two  Boards  are  thus  cvt  away,  this  lapl 
ping  over  is  called  Ai««,W.  The  ^Met.flJie 

"  Jiece 
of  Moulding.  The  Iror:  af  this  Plane  isfuU  as 
broad  as  the  Stock  is  thick  (ufoally  about  an  Inch) 
that  the  Angles  of  the  £dge  may  ciit  dowAexadly 
ftrau  i  and  j*  delivers  its  Shavings  at  t  he  Side  1  nd 
hot  oof  oft  Month  at  the  Top,  Uk?  other  Planes. 
1  J  ■      7'  "  c  K'bbct'flant,  With  the 

Adduioii  of  two  Staves  with  Shoulders  to  them 
and  on  the  Bottom  of  the  Shoolden  a  Fence  •  Iti 
life  IS  ro  plow  a  narrow  It^uar.  G>oi^e  on  the  Edge 
any  Board,  of  any  proper  Depth.  7.  Meitidi^ 
flune.,  of  which  arc  feveral  kindly  as  the  Rou^d 
Wane,  iheHollow,  the  O-  G - ,  the  Snipes  m, 
C?e.  and  there  of  feveral  Sizes,  as  from  halfaii 
Inch  to  an  Inch  and  half.  When  tbcfe  Planes  are 
ofed  on  foft  Wo<)d,  as  Deal,  Pear-Tree,  Maple; 
^c.  thcIron  isfetto  an  Angleof  4i  Degr.  with 

the  Sole  nr  Ba^r  nf  :he  Plane  ;  buc  If  it  be  very 
hard  Wood  as  Box.  Ebony,  Lignum  Vitse,  &l 
It  IS  let  to  80  Deg.  and  fbmetimes  quite  upriihri 
Tncrc  ualfolomedifierence i„  the  gnndingof the 
B^l  or  the  Slope  of  the  Edge  of  the  Iron  of  the 
I'lane  j  form  working  on  hard  Wood  this  is  Rround 
to  an  Angle  of  about  18  orio  Deg.  but  in  fofc 
Wood,  not  to  one  above  ft  Degrees  ;  for  the 
more  acnte  thcBafil  is,thefccrrtr  and fmootherthe 
Iron  cuts,  but  the  more  obtufe  and  thicker  it  ifc 

'^■'n?  *"xfJ''  r       ^'^S*'  ^°  tnrnpdn  haH  Work. 

Pi'ANB  of  the  Proftction,  in  the  Aftionbmlul 
Pcrfpcaive  or  Stereographick  Proje^tioo,  is  a 
Plane  which  pafles  thro'  the  Centre  of  the  Sphere 
the  being  fappofcd  the  Pole  of  or  in  a  Poirit  in  the 
Axis  of  that  Plane,  and  99  Degr,  above  It  or  the 
Surface  of  the  Sphere  ;  ihas,  if  the  E)c  be  in  the 
Zenith  cr  Nadir  Points,  the  HOrison  will  be  a 
Plane  on  which  the  Circle*  of  the  Sphere  may  be 
P**!*^  *"if*<«™P'''ca"y  :  And  from  bencr  ir 
wiUfcHtw.  that  all  great  Circles  of  the  Sphere 
palling  thro  the  E>c-point,  muft  be  at  RieU 
Angles  tothe  Vlancof  the  Pfoje<aioil,  becaufcthey 
pafs  thro  it^  Poles.  See  Sfberick  Getmttry,  or  Pta- 
jeettm  m  Vpl  I,  . 

PLANETS.  The.  Motions  of  the  Ox  Prinaarr 
Planets  round  .the  Sun  is  foadjufted,  thftr  the 
Square  of  iteTinvs  of  their  peroidical  Revoln- 
tioos  m  ns  the  Ctabcs  of  their  Diftances  from  the 
Son :  And  the  fame  thinp  is  found  by  all  Aftionoi 
mers  to  be  true,  with  Regard  to  the  Motions  of  the 
$ectmdary  Fttwnt  or  SmHHm  tMUd  their  witoarr 
hoes.  Grfi,^^nti,f,x6,  17*  ' 

•  the 
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The  Forces  wich  which  the  Primary  Planets  arc 
continually  drawn  ffoip  a  Reftiiiseal  Motion,  and 
by  that  Means  are  retained  in  their  Orbits,  arc  re- 
ciprocally as  the  Squarn  of  their  Dlftaneei  from 
Centre  of  tfae'Sitn.  fd-p.ll- 

The  Fercet  wfth  whidi  iha  Setoniary  PUnets 
are  rerained  in  their  Orbits,  arc  reciprocally  as  the 
Squares  of  ihcir  Diftaticcs  iroiii  the  Ccntrcsot  their 
Primary  PJaneis  about  whom  they  revolve,  f.  34 

The  Ntiu  and  ^flfiik*  of  ail  (be  Planetary  Or- 
bifi  are  at  reft  and  do  our  move  progrcilively. 

5^  .  . 

The  Planets  and  Comits  are  retained  in  their 
Olbits  by  the  Force  of  Gravity  ;  the  lame  Law 
prevailing  thro' all  the  Solar  S}ftcrr.  f.  57. 

If  a  Primary  Planet  revolving  round  the  Sun  as 
its  Centre  carrjr  round  with  him  a  Sn'c!Iicc  which 
revolves  alfo  round  the  Planet;  the  Motion  of  this 
SateMitc  will  be  Mnrimatd  all  ifae  ^bileit  is  mbv- 
in<^  from  the  Quadratures  tblhe  Sjzygic^  and  re- 
tar<i*d  all  the  while  it  is  moving  from  theS^zigics 
to  iheQuadraturcsrSo  that  it  will  inovc//r/?fr  near 
,^  citlier  itsConjandkion  or  Oppo(itioq,aad>7<iivr  near 
the  Quadratnre^.  iThc  Figure  of  its  Orbit  will  al- 
io be  more  Curvtlitienl  in  the  Quadratures  than  in 
the  Syzygies,  and  ccnlcqucntly  the  SatcUirc  will 
be  or  recede  fiircher  from  the  Primary  Planet,  in 
the  Quadratures  than  in  the  Svzygies,  fo  as  that 
the  Orbit  will  be  an  Ellipfis,  whcfe  Centre  is  the 
Primary  Planer,  and  whofc  greater  Axis  lies  at 
Rigbc  Angles  to  a  Line  drawa  from  the  Sun  ^  and 
tbe  hthr  Ann  tscotifcidettt  with  that  Line.  This 
Dr.  Gregcr;/  dcmcnftratcs  in  his  Ajhen.p.  282, 

But  if  the  Orbi:  of  the  Satellite  Planet,  inftead 
ot  being  a  Circle  be  an  EBiffii,  in  whofe  Fafwr  the 
Primary  Planet  is  fnppofcd  to  be  placed,  then  will 
the  greater  kian  of  this  Elliptical  Orbit,  twice  ad- 
vance forward,  i/^.  in  the  2  Quadratures,  and 
twice  recede  backward,  in  the  %  Syzygics, 
of  every  Revotetionofihe  SateOiie  rated  theFJa- 
net.  198. 

In  c.ich  Revolution  of  the  Satellite  rotiod  the 
Planet  the  Affidts  will,  for  the  moft  part,  advance 
anoce  forwards  than  they  recede  backwards,  and 
by  rbe  Batoeftof  tM«  Progreffion,- wiH  move  in 
Cmfe^uemia. 

PLASTICE,  or  the  Plafiick  Art,  is  the  Art  of 
making  Figures  of  Men,  Birds,  Beafts,  Fiflies, 
PlaoetSk  fit.  in  Ci«y»  fit,  Tbe  Workmen  are  cal- 
led ft»fi*.  It  differs  from  Carving,  becaufe  here 
rhe  Fij^ures  arc  made  by  Addition  ufually,  but  in 
Carving  always  by  SMbtraiiim  of  what  is  fuper* 
fluous.  It  is  now  with  os  chiefly  nfed  in  Fret- 
work Ceilings  ;  but  the  Ttaliant  apply  it  to  the 
Mantlings  of  Chimneys  with  great  Figures. 

PLAY.  The  Laws  of  Chance  or  the  Proporti- 
on of  Hazard  in  Play  or  Gaming  is  a  Thing  Mathe- 
macieally  com]>otabie»  (Sc.  For  ibtf  it  be  nfiiatty 
ver^- uncertain  in  any  Gamcdepending  on  Chance, 
who  iliall  win  }  yet  ic  may,  in  moft  Cafes,  be  de- 
termincd-who  Mch  the  better  of  the  lay,  and 
what  Advantage  one  bath  above  tbeocber.;  (which 
if  Gentlemen  knew  and  confidere4>  they  IvouTd 
nor,  perhaps,  venture  their  Money  wirh  Sharpers, 
and  fucb  Wretches  as  make  it  their  whole  Bulinefs 
to  i^Mm  and  rtmtmber  the  Odds  in  Gaming,  ar 
well  as  to  praiflice  mcft  inf"amoii<;  \Vavs  of  Cheat- 
ing by  falfe,  Dice,  flight  of  ^^and,  ^e.  But,  I 
proceed  to  an  eafy  Inftancc  ;  tho"  whether  a  Man 
(hall  throw  6  with  one  Die  the  iirft  time  be  uncef' 
tain,  yet  how  much  it  is  agaicvft  him,  ochow  1 


propable  tfcacbd  doth^Mot,  may  rafily  be  decerati-^ 
ned.  Solikewife  if  another  and  Iplay  at  Tabkv* 
or  Baek'Gammot),  3  up,  and  f  anl  the  irft  out  i 
tho'  it  be  uncerrait;,  a  d  can't  be  determined  Ma-  ' 
thcmatically  who  liiall  win  j  jet  by  thofc  Prio>  • 
ciples  I  can  demonHrate  what  rhe  Advantage  k«ft'' 
my  Side,  and  how  much  the  Valno  tff  my  fiapn*' 
(Nation  t)r  Chance  exceeds  his. 

A  raft  Variety  of  Queftions  about  theft  Thii^  * 
will  ariie  in  Play,  amongft  two  or  mora  Gamcftm 

Hn  Order  to  the  i>eKnuttaiiflii-«f  wbicb,dlBaiift  ^ 
le  premifed  as  a  Principle. 

That  tbt  Vniiie  tf*t^  ntf'tChMnee  vr  E*f$9m{m 

of  Winning,  is  xfh/tt  woald  purch/ifi  she  lil(e  Cbamee, 
■  Advantage  er  Exfedation  in  tt  ^uji  or  Cfiud  ■ 

Came.  '    .  •  ' 

.  "  i  '       • .  -         "     ...  J 

i  Thus  if  a  Perlbtt  Ihoold,  ttotritoMta  to  ne,  ii4e^' 

in  one  Hand  7  t.  and  in  the  other  3  s.  tho*  it  bo 
impoliiblc  for  mc  to  be  ccriain  which  Number  is 
in  which  Hand  ;  yet  I'm  fure  'tis  an  Advantage  lt> 
fie  to  have  tbe  Choice  of  which  Hand  1  wift  caA*|  • 
4nd  (as  I* (hall  fhew  fcelow^  this  Advantage' 
worth  five  Shillings. 
In. order  to  which,  I  lay  down  this  Pro^^^ 

.  •    .  . .  » 

Prtfofttitn  L     ■«  '  J 

Where  there  Is  an  equal  Chance  for  if=r3  /.  aml^  ' 
4S7  «.  the  Valne  of  my  Exf^SMm  it  -7- 1  or. 
^9!^  the.  SBaiia.-Qf  «.and  h»  .  ■  .  \ 

To  ioveftigate  the  tnuJh  of  wbicK  Propofitiovji  t 
fuppofe  I  wonld  feck  what  the  value  of  my  £:tp»-.  4 
datitm  is  in  this  Cafe,  let  it  in  the  Aoalytick  way 
ot  Enquiry,  be  called  *. 

Then,  by  tbe  geucxal  Axiom  oc  PnocipJCk  i^.^ 
bad  jiv  I  were  able  in  a  ftie  ttul'aqiial  Gaaat  t4- 
purchafe  fuch  an  Esped-ation  again. 

Soppolc  therefore  i  play  wuh  aiiother  on  thcie 
Terms,  that  each  of  us  (hail  Stake  down  , 
that  the  Winner  (hall  give  «  01  tbe  Loim  i  \  iiix., 
thifr  is  juftand  fctVaM'  <bat  I  bane  an  eqol 
Chance,  cither  to  get  a,  if  I  lofc  rhe  Game,  or  to  • 
l)ive  z«««4.  (that  is,  both  the  Stakes,  iubdudii^  . 
^)  if  1  %nn.  Now  to  make  ie  an  equal  GamfeM  > 

this  iJf — 4  muft  be  wherefore  tranfpofing  « 
i^nd  dividing  by  z,  vou  will  have  this  Equ^uoa 

which  gives  x  fought. 

Tlins  fn  Nutr.bfrs,  If  I  have  an  equal  Chance- of 
getting  3  /.  or  7  /.  t!  1,  by  this  Propofition  my  Ex" 
pedation  or  lotereftls  worth  i».  aad^'tisoertaiiv  ' 
ibat  bavuig  5  t,  t  may  bavetK-finfe  Cbaaer^ 
forifl  play  with  another,  and  fachof  us  Stake  5 /. 
with  this  Condition,  that  the  Gamer  {{tall  pay  the  - 
Lofer  3 /.   This  is  an  equaK  Way  of  GaagJlf  | 
and  'tis  pUin,  That  I  have  an  c^^tolsChanbewfie  ■ 
or  receive  3  t.  if  I  lofc,  or  7  /.  if  r^Mn-. 

That  is,  if  .1  Man  will  give  iv.cfHf ^.Choice  of 
7  X.  in  one  of  his  Hands,  and  3^  /.  in  'dlb  ocbOQ^ 
'tis  as  good 'it  giving  me  s     ' :  \*  •  • 
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Vbere  tlwrewMetiuiit  Cbance  of  0,i,wi,xbt 
*v«liie  of  Bif  ggpe^toioB  n  *! — ,  or  one  third 
'«r  the  Siun  of  4t,  t,  and  «. 

Let  *  fa$  before;  be  the  V  alue  of  my  Erpe€ta- 
tion  J  tbcD  rouft  x  be  fucb,  that  I  can  purchatc 
wiiii  it  the  faDie  fixpedation  in  a  juft  and  equal 
tjame.  Sappofe  theCbnditions  of  the  Game  were, 
tBat  of  three  Gamcfters  each  of  us  fbkc  down  x. 
and  I  agree  with  one  of  them»  to  give  him  if  if 
wio^  and  he  doth  the  iame  by  me ;  with  thfc  other 
1  agree  to  pivc  c,  if  I  win  ;  and  he  dorh  the  fame 
•vrith  me  :  I  lay,  this  i«  fair  and  equal  PJay  j  for 
here  I  have  aa  equal  Chance  to  fet  K  if  the  firft 
iwin»  cif  the  fecond  win;  or 3x-i-^ (that  il, 
kO  the  Sttket.  dtdaaioginiid  e)  iff  win  my  feJf. 
llow  CO  ittJaeiheGame  equal  ^  x    ^—rmot  be 

eqiMlio«»  wheidbre  — ^ — And  lb  on  $  if 

there  had  been  an  equal  Chahce  for  four  Things 
as  A^h-^e-^-J,  the  VahM  of  mv  fixpedatitm  will 

be  Laec 


By  Redndioo 


Let  the  Number  of  Chances  by  which  13  (— «) 
ly  happen  to  me,  be  |s=3,  and  the  Number  of 
iaiicet  by  which  l^sS,  falh  n>  me  be  f = 2,  and 

fuppofijig  all  thf  Chances  to  happen  with  an  equal 
l-'arilitv  ;  then,  I  fay,  the  Value  of  my  Expciila- 

t»on  IS         J  thai  is,  in  Words,  The  Quotient 

ariiing  frotn  the  Snmm  of  the  Prodnds  of  both 
the  Numbers  a  and  l>,  ivhcn  multiply *d  into  their 
Refi  t  dive  Chinees  p  and  ^,  and  then  divided  by 
the  Sumua  ot  thoic  two  CilanCes.   To  prove 

Sappoieit  beibre  my  Expeifbtlon  to  be  Jr  ;  If 

I  have  X,  1  fl>a.1  be  able  to  pi^rchafc  With  it  the 
iiiHDC  Expcti^aiion  again  m  an.  equal  Game.  For 
this  I  may  take  m  as  many  Peribns  to  play  with  me 
as  make  up  the  Number  of /-I  f  }  of  which  every 
one  muft  ftake  x ,  Thcrefo<%  the  whole  Sake  wiU 
hr  r  ic  i  jx,  and  cmy  one  fUyi  with  c^nni  hopes 
of  winning. 

With  as  many  of  mr  FcAow^mcften  is  the 
Number  ^  ftinrl^  for,  1  barpain  vr.c  by  one,  that 
which  of  thci!)  i'lever  wins  fnailgivc  me  ^  j  and  if 
1  win,  T  will  dof(V>bvchem.  Tlwiiwith  the  reft 
of  the  Ganiefters,  whole  Number  i  Ohat  is, 
al  the  reonunihi;  Gamefters  bur  tho(e  rkpceft  by  f , 
and  rnv  fi-'fj  I  larpjin.  ilur  vvhocvfr  at  them 
f^uns  the  Stakes  fltaU  give  me  t,  and  1  agKc  to 
do  fo  by  ihein,  it  f  win.  Tu  pl*ia»  that  this  is 
fair  Play,  no  Man  injured.  And  in  this  Cafe 

XhaK  'q,  ExpccXaticti  to  gain  h  ;  and  p — 1  £x> 
pedaiion  to  win  «  :  ibid  1  £xpe<§ation  fvt^.  If  I 
w\a  mr  kH'}  to  gain  pt\ri»^^—i^^  i  for  if 
Twin  f  maib  give  h  to  rftch  of  the  ^  Gaaaefters, 
iarwl  ,i  CO  each  of  the  f>—  i  Playert  ;  which  makes 
•64m^4  ;  if  chercfofCfx-^/'x— A<s— 4i/-f-<f  were 
#qnal  to  a  I  (honld  have  f  Expediationa  of  «  ; 
(fr]cr-  vifV  now  T  hid  i  Prpci'^r.Tiont;  of  ir) 
and  f  Expedtattons  of  i> ;  aud  io  I  lltould  con^ 


,  In  Numbers,  If  I  have  3  Chances  for.  13,  aJii 
1  Chances  for  8»  I  iay  by  this  Rule  my  Expc£U^ 
lion  is  worth  if. 

Forr3  V  3—39.  UMl8xa=t6^nd394-ttf=tf: 

and  JS"-*  5=11. 

And  if  I  have  1 1,  I  can  eafily  fhew  that  F  miy 
come  to  this  Bxpedatiofi :  For,  fiTrroir  I  p'^y 
with  4  others,  eiicli  of  which,  as  weii  as  1,  itaices 
I  ;  u  iih  rwoofthefe  I  bargain,  that  whciver  of 
ut  wir.i  lhaU.givc  the  others  8  a-picce  |  and  theii 
with  the  other  t,  I  agree,  thlt  the  dinner  fhall 
give  to  the  z  Lufcrs  of  us  13  a-piece.  Then  'us 
plain,  1  have  1  Expcdations  to  get  8,  and  3  £x« 
pfi2aticn$  to  get  13  (vij^.  if  either  I  orany  of  the 
otber  two  wm)  for  in  this  Cafe  I  gain  all  the 
Stakes  which  mthe  55 ;  out  of  which  I  muft  give 
the  firft  two  8  a-piece,  and  the  t  ther  two  iS  ft- 
piece,  and  fo  there  remains  13  for  my  fdf. 


Toapply  thcfc  things  to  the  ordinarv  Cafrscf  PJay^ 

I.  Suppofc  he  that  come  firft  to  Three  be »», 
or  mnj  tbt  Stiikf  between  two  Gtmefters  :  4nd  fee 
me  be  tvtt  and  he  bnt  ene  j  Quetj,  What  is  tny  Ad- 
vantage ?  Or,  if  we  leave  off  Play,  what  is  my 
jnft  S  h  r  of  the  Stakes  ?■ 

The  hrft  Coafidcrfttioo  hetfe  is,  how  much  each 
of  oswaiacs  to  be  op;  etfnppofe  we  play  3  up, 
and  he  be  r  and  I  2  ;  or  if  we  n!av,  firft  coitie  to 
10,  and  he  be  iS  and  1 19  Games  j  in  both  thcfc 
Cale?  he  wants  »6f  bebs  npand  I  want  but  ohe; 
The  Qaeftion  is,  what  Advantage  I  have  of  the 
Lay  >  or  what  Proponion  or  the  Stakes  is  dne  to 
me  if  Wc  Oiould  now  leave  off. 

To  find  which,  let  os  fee  wh^t  would  happeti 
tf  the  Gime  Mrent  on »  If  I  j^t  the  next  Game,  or 
Knd,  I  am  up,  and  win  the  Stakes  ;  which  Inp- 
>olc  you  caii  41=58,  but  if  he  win  i,  then  he  will 
be  up  as  well  at  I,  and  fo  both  our  I^rs  are  equal  ; 
and  if  we  (houltt  then  lUvidc^  cich  <tf  oiir  JUmum 
will  be  *  or 

But  before  we  play  that  G  imc,  if  I  am  two 
and  he  boc  one,  the  Haxard,  vyhich  of  (hM 
win  tbit  Game,  being  eqoal,  I  have  an  tq\u[ 
Chance  to  get  the  whole  S:al(e  r  r  the  half  ;  that 
is,  4  or^  ;  for  if  I  win  the  Game  I  have  «,  and 
if  be  win,  my  juft  (hare  of  the  Stake  is  jk.  • 

Since  therefore,  before  I  begin  this  Game,  I  have 
an  eqpal  Chance  to  gain  «  or  r«»  the  Valoc  of  my 
^xpedackn  (hj  t^.  I.)  is  bdf  iKeSiim  of  both 

tbofeChuoes  (.*.  e.;^r=|*=s«.  No^  if  I 

have  Im  dvh  to  me  as  my  Share;  lie  can  haffc  bat 

;<<  due  to  him  as  his  Proportion  ,  fo  that  if  we 
play'd  for  8  Pieces,  and  wouid  draw  S:aJces  when 
I  am  two  and  he  but  one,  and  if  three  be  up,  I 
muft  have  6  Pieces  and  he  but  t  FieCes,  Ahd  the 
Odds  on  fny  fide  is  T£r«e  tt  On*. 


Another  weg  thps  $  ioi 
C4fe  1.  ^he  pit&iencies  being  3;  the  j^mvft 

he  up  in  two  Ends  ;  wherefore  rake  thcMcmberi 
of  the  ad  Power  of  <i+i,  "and  diftribuie  ihem 
th«s  :  fiecaufe  A  wants  but  one  of  np»  let  alt  the 
Members,  where  there  is  one  a  or  more,  with  their 
VntU  be  coUeded  for  and  all  where  duiti 
two  h'i  (or  M  Aod  •bmej  for  B» 

•  For 
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P  L  A 


?  L  A 


For  A. 

tor  B. 

1  01 

1  hh  1 

1  Ah 

%  - 

1  1 

is  3  lo  1. 


brby  fimplc  Subtradklon  only,  Let  the  Stake  of 
'cAch  be  31  J.  then  if  ^  wins  chc  next  Game  he  is  up 
and  hath  the  whole  or  64  Shillings  ;  but  if  B  wins 
it,  their  Shares  will  be  equal.  A  there  might  have 
faid.  If  B  will  kavp  off  Ik  him  givo  me  the  31 
Shillings,  which  I  am  fore  of,"  tho*  he  (boiUd  win 
the  next  Game  ;  and  fincche  will  nrt  venture  for 
ffae  QtbfiV  31  let  us  divide  it  fairly  between  us  j 
fo  A  tnuft  have  16  s.  more,  which  will  make  his 
Share  in  rbc  whole  48  ShilUnpiaodhc  muii  Juve 
only  Shillingc. 

'Tis  the  fame  odds,  ».  e.  3  to  i ,  that  a  Man 
throws  nM  Kik  twice  together  with  one  Piece,  as 
that  he  tbfoWi  c«ro  fiki  the  firft  cfafow  with  twu 
Pieces. 

For  reckoning  each  Face  of  the  Piece  of  Money 
fer  «  Chance,  like  the  Face  of  a  Dye,  'tis  plain, 
pf  xhf  A  Chances  oti  the  two  Piece*,  there  is  only 
two  Biles  tor  hira,  whereas  there  is  x  CrofTes,  one 
lite  and  One  Crofs,  and  cne  Crofs  and  one  Pile 
againi  him  s  each  Piece  having  two  Faces;  that 
is,  there  i«  one  for  him  and  %  againft  him. 


O^ft  %.  Suppofe  I  want  bat  one  Game  of  up 
And  my  Fellow.Playcr  3. 

IconGder  the  State  of  our  Cafe,  if  either  my  felf 
hi  he  gain  the  next  Game.  If  I  win  it  I  am  up, 
•Mil  lo  nave  the  Stake  «  j  if  he  win  it,  he  will  then 
want  two  of  being  up,  ai  I  waot  buc-oiie.  And 
then  I  ihall  be  in  the  Ame  Sute  as  was  fnppofed 
in  the  Ca(e  before  this  ;  and  my  §harc  of  tlic 
Stakes,  if  we  fliould  divide  fairly,  is  \e  ;  wherefore 
befeic  I  threw  I  had  an  equal  Chance  for  4  or  \d, 
therefore  (bv  Prep»fi$itn  I.)  my  ExpcdUtioo 

^\       s  fint  if  my  Frapoftion  of 


C*f9  4.  Sttfpofe  1  want  %  and  he  3  tianset  of  be* 

ing  up. 

Then  if  I  win  the  next,  I  fhall  want  but  one 

and  he  three  This  State  of  the  Sett  is  wrr:b  > 
by  the  lalt  CV/f  ;  but  if  he  win,  then  cath  of  ms 
will  want  I,  and  lo  our  Chance  is  equal,  and  then 
ia     due  to  each  of       wherefore  I^ve  aa  6> 

qual  Chance  to  gain  ft  or  4<  :  But  =rfi<i, 

wherefore,  if  we  were  to  divide  the  Stakes  juftly, 
chcre  is  eleven  i6ths  due  to  me,  and  confequtntly 
but  5  Sixteenths  due  to  him  ;  wh  rLtort  I  moK 
have  eleven  pam  of  the  Stake,  and  he  but  fiv«* 
Othefwifethttt; 

Let>l  want  l  of  up,  and  B  want  3. 
The  Deficiencies  1  +  3  being  5,  the  Sect  muft 
bcvp  in  one  Gamelefs;  ©*-(.4« 

I  take  therefore  the  4ih  Power  of  the  Binomial 
A-r-B,  vi:^.  4'4-  4'''H6'»"^'+4*''»+K  and  di- 
i^KLnii.c  it  thus  ; 

Let  all  the  Members  where  there  arc  two  a'i  be 
coikM  for  A,  and  aJl  thofe  where  thoe  ai? 
three    for  A. 


A. 

4«'^ 

II 


1^ 


Then  adding  all  the  thds 

in  each  Collediion  rogcthcr 
they  will  give  the  Chances  and 
(hew  the  Odds  of  A's  wi  ining 
or  being  up  before  J»  to  be 
as  tt  CO  s. 


ii  wofih 

JExpeifiatlon  be      his  can  be  bat      ami  there- 
fore my  Odds  is  as  7  to  i. 
Otherwifethus, 

The  Drfiriencies  being  4,the  Sea  muft  benpat 
3  Games  lind  :  Then  take  the  Mcnben  of  the 
Thi«i  Fowerof  A+B  and diftftbviecbeiB that: 

For  if, 


ForB, 
lb* 


Where  fore  the  Oddt  is 
as  7  to  I* 


Here  alfo  hy  cuir.mcn  Sulirr.-dion  'ris  plain 
That  if  if  wins  the  Game  he  hath  64  x.  but  if  B 
vnu  it,  they  are  in  the  Condition  mentioned  in 
Cdfe  I.  That  is,  there  is  then  48  *.  due  to  A  5 
wherefore  he  might  lay.  Give  me  that  48  s.  that 
is  due  to  nie  (for  I'm  fure  of  it  whether  I  win  or 
lofc  I  be  next  Game)  and  i£  you  will  leave  off  and 
not  hazard  the  otiier  16 1.  let  vs  divide  them 
equally  ;  give  me  8  s.  more,  which  makes  my 
Share  64  u  leaving  yoius  bnc  8 1,  wherefore  A  s 
AdvanugewMT  (O  t. 

Cafe  3.  By  this  Method  of  Calculation  y<ni  will 
find,  that  if  I  want  but  one  of  beiag  «paad  he  4r 
ihc  Odd«  po  mj  Side  if  is  to 


And  fo  on  Univerially. 
As  in  Ci(A  the  next^  where  A  warns  two  and  Jl 

wants  four  of  up. 

The  Deficiencies  being  6,  the  Sett  will  be  up 
in  one  Game  Icfs.        5-  Takiag  therefore  the 
jth  power  of     0  .you  will  havo 
for  B  only  .  » 

1^* 


"L'«:/.f  of  the 
lor  A. 


34^4 


inalll6. 1   in  all  6. 


Wherefore  the  Odds 
is  16  to^,  oe  13  toj. 


This  Method  by  the  VmeU  of  a  Binomial  was 
communicated  to  me  by  the  Hononrable  A'Mwar 
l(eberts,  Efqi 

C0fe  5.  Suppofe  I  want  i  and  he  4. 
If  I  win  next  I  (hall  want  but  one  and  he  win 
ftill  want  four ;  but  if  I  lofe  the  iiexTGame,Ilha[l 
want  z  and  he  3  ;  wherefore  by  Cdfe  3,  4.  I  have 
an  cqnal  hazard  of  gaining  t  *  or  -fi,  and  this  by 
pro^.  I.  is  worth      i  wherefore  his  Share  is  but 
andtbeiefofc  the  Odds  Onmy  Side  is  13  coi» 
hi.  B.  Wherefore  he  that  wants  but  2  of  up, 
when  the  other  wants  4,  is  in  a  better  Suie  ihaa 
h«  who  wants  but  one  when  the  other  wants  but 
two  (it  in  C4/9  t.  for  his  ExpeAaiioa  then  it  but 
i  or        whereas  now  'tis  jU' 

To  carry  this  a  little  farther,  Suppofe  3  Men  at 
play,  and  let  the  firft  and  fecond  wane  but  one 
Game  of  tip  j  and  the  third  want  two. 

To  find  the  value  of  the  Share  of  the  firft  (in 
Cafe  of  a  Divifion  of  the  Stakes)  you  moft  confi- 
der  what  will  happen  if  either  he  or  any  of  the 
two  other  gain  the  firft  Game.  If  the  firft  win  h« 
gets  the  Stake  «,  if  the  fecond  win  tfie  firft 
hath  Nothing  j  but  i'"  thir  1  *in,  each  would 
want  a  Game  ,  fo  that each  Man's  Share  s 
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Wherefore  the  fiflt  Man  hath  OIK  Expedatioti  to 
gam     one  to  pec  nothing,  and  one  for  ya  ;  which 

by  Prop.  11.  IS   p^*=*i<.Buc  the  fccond  Man's 

Expei^ion  was  as  good  as  that  of  the  firftt  for  be 
wanted  alfo  but  one  oC  up  ;  wherefore  bit  01(6  it  t 
of -t:  Bi:r  '^"-f-'*''— and  confcqucntly  the  Third's 
Share  caa  be  but  ;  wherefore  the  Stakes  beiug 
divided  into  9  parts,  the  two  firft  Men  ntift  have 
4  >^piett»  >iMi  the  ^ird  muft  have  one. 

And'  after  thU  nnnner  yon  may  proceed  with 
any  Numbei  of  Players  ;  of  which  fomc  want 
more  and  fome  lefs  of  the  Setts  of  Gaises.  If  you 
gnabouctoinveftigateanyoQe's  Share,  yomnuit 
confider  what  would  be  due  to  him,  if  cither  he  or 
any  one  Gamefter  ftiould  win  the  next  Game ; 
and  then,  adding  fill  their  Shares,  and  dividing  the 
Sumk/  the  Numher  of  tljc  Garnet,  $be  CgMtent 
ItOtkt.tbe  Share  you  J'tek, 

Proptfition  IV.  Prehlem. 

'  To  find  at  how  many  Throws  one  may  under- 
take to  throw  6  with  one  Dye  ? 

Caf-  I  .  1'  I  iiiid.-.  take  to  throw  fix  the /Tr/? /■/wf 
tis  plain  there  is  but  one  Chance  for  mc  and  5  4- 
gainft  me.  Let  the  Stake  thefcfore  beifydieil  {hati 
I  have  one  £xpc(^aon  (o  gtiii     and  5  to  p^m 

MadunK  I  whe«fete  by  Pr^.  JL  '*  +  ^/°''""g> 

(for  5  rimes  Nothing  is  Nothing)  =la,  it  tfae  Va- 
lue of  that  fixpeOatioo,  and  cm  quently  my 
Antagonift  muft  bavc  ft  j  wherciorc  he  uuchc  to 

Csfi  %.  If  I  ondermlfeetotbrow^tti  Throws 
wich  one  Dye,  my  Chance  may  thus  be  fuund  • 
If«I  throw  6  the  firft  time,  I  have  my  Stake'  • 

"J        ""'V^  'l^'^  remaining  ; 

which  (by  Ca/e  i.),  1$  =i*  ;  wherefore  tf.cre  ari 
five  Cbancet  for  my  gaiatog  in,  and  but  ouc  lor  a  • 


which  (by  Prof.  11)1 


6  


— ii*.  the  Chances 


againft  me  then  give  my  Fellow  Gamefter  4U 
and  conlcqueiitly,  that  I  don't  tbntw  6accwo 
.Throws,  IS  x5  to  II. 

_  Cnfe  i  Bv  the  fame  Method  of  Calculation 
|onwiii  lind  that  1  don  t  throw  6  at  three  ijises 
s  12s  n>9>*n  tittle  more  dun  4  to  3. 

4;  Tbat  I  do  throw  it  at  4  times  is  671  to 
6%%  a  linle  more  than  an  eren  Wag«r» 

Cafe  5.  ThatI  doitac  s  time^  ii^tfii  tojiis, 
almoil  3  to  i; 

Cafe  ^.  That  I  do  it  at  6  dmei;,  &  3 low  to 
15625,  aimoft  2  to  I.  . 
"The  Solution  of  this  Problem  and  of  the  fol- 

ZSH^      ^  ^^on^  HfloniittbinJ*-. 

^fterti,  Efq;  Thus,  ^ 

In  how  many  rimes,  widl  a  fiade  £>«.  niiiv 
one  undertake  (o  caik  Six  ?  j-*  -7 

The  Chancftofone  Dye  being  6,  I  make  6 
the  Numerator  of  a  Fradion,  and  the  Chances 
agauift  my  throwing  6  being  5,  1  make  that  the 
Denomitwtor ;  and  by  Conftquence,  the  Detimi 
t>^tikdaae4/nmthtNmm4ttrfoi9u  thCbtn 

Voi.ir,' 


^  'ay,  that  the  Number  of  Throws  n 
quird  muft   be  the  Ind.r  „f  that  Po  -crof  ^ 
wh«b  makct  the  Numc,  .:,.     ie„t  double  to  he 
Denommator;  for  by  that  Meant  the  Chaoctta 
gamit  me  being  lubduacd.  a  Majmty  vnSLt^ 


S  agfl-me.Ti  for  mc 

IS  •  Cii 


'615 


that  is  36 — 25 

216— J2$ 


Wherefore  at  4  Throws  I  have  fomething  the 
Advantage  :  And  fo  yoa  may  proceed  on  ai  ftx 

as  you  pleafe, 

Frcblemsoi  this  Nature  are  very  cxpedirlouflv 
folvcd  by  the  Ug^thn*,  a.  in  thiJ  £xllp>?  ^ 

In  how  many  times,  with  lis  Dice,  may  one 
undertake  to  throw  aU  Sixes  ? 


X2 




46d$J 


a.  that  is,  tbtt  FniAJon  when 

rn  f  r  '  up  to  the  Power  of  X 
mult  have  us  Numerator  a« 
bove  double  of  the  Dommi- 
,  naior  j  or  by  the  l^Mtitbmt, 
o.oocooo^r*:^  0.30103000. 

Wherefore  dividing  one  by  the  other,  it  wiJl  • 
rolJow,  that*;? 32334, 
4  lAod  ooafeqaendy  x^'^x^^  5. 

in  a  lew  Minute*;  a  Man  1  Lift  would  fcatee  ferve 
logo  tbo-  the  Operation  ,  for  be  rat. 

fed  upto  the  3233  5th  Power,  which  would  make 
jRow  of  Figuretalmoft a Qparter of  a 


PrefoJiticH  V.  Pnilm: 
To  find  at  firnv  maoy  times bne  may  difwt^  ,% 

wuhonly  two  Dice.  ««y  uirow  i» 

"^[\f'^^"'  tte  firft  Throw,  the  Caftor 
hath  but  one  Way  co  throw  it.  and  35  TliioS?!! 
m-lsu.^ wherefore  by  Pr.^  IL^StE^SSS^ 

.u?'^'     ^?'^i''*r?adertakcs  it  at  twice,  if  he 

bur  by  the  former  Cak-  ;  when  fore  there  is 
bu  one  Chance  tor  him  for  ixatthc  firft  TW 
Chln^i  ^^^'^j'^*^'? he-  hath? 
Chance  for  4  and3jfer,V,  wbicb  byiV^.!!; 

Md  tbei«wiU  beigainftbim 

which  1$  above  itf  to  i.' 

Omitting  then  the  Chances  of  doing  it  at  three 
Throws,  let  us  find  the  Hazark  or  Odd.  of  doin« 
It  at  4  Throws.  • 

If  he  that  undenakesio  throw  iiat  4  Throws 
do  It  the  liift  or  fccond  Tb«,w,  djenhc  bach  r 
a  not,  tbeie  remains  two  other  Throw  againft 
It  r  r  jjjij,. 
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him  i  which  by  the  former  Cafe  arc  worth  a. 

Hxii  for  tiie  fame  Rcafon  in  his  two  firft  Throws, 
lie  hath  71  Chaaccs  for  4,  ;igainft  1U$  Chances 
wludi  Witt  I0&  it  i  yfbaeSote  ac  fisft  he  bub  7 1 

Chaacct Ibc    tnl       which  giw  him-^^<  s 

which  by  the  id  rropofttion  is  worth  j^^^^io 

And  thus  if  you  pnrfuc  all  the  Cales  (faith  the 
ingenious  Author  of  the  Lawtof  Chance,  p.  38, 
39.)  you  will  find  that  he  that  tindertakcs  to  throw 
J  2  with  two  Dice  at  14  Thro\i»s^  has  fome  Diiad- 
vanugcoftheLay,  as  be  chat  engages  to  do  it 
at  25,  hach  Ix^e  Advaocage. 

Fnf^tim  VL 

After  the  fame  maimer  may  be  fonad,  that  you 
may  undertake  to  throw  two  Sixes  at  ten  Throws 
of  one  IJye,  or  with  one  Throw  often  Dice. 

Propefitim  VII. 

If  I  play  with  another  but  one  Throw  with  two 
Dice,  to  that  if  7  comes  up  I  win  the  Stake,  if  10 
he  gains  it ;  what  is  the  Odds  1 1  how  much  of 
tbe  Stakes  V/ouId  bcltnig  co  me  li  we  draw  ? 

Of  ific  36  Chancer  oh  the  two  Dice,  there  are 
which  will  give  roe  7,  i  «  liich  give  me  10,  and 
coniequently  27  other  Chances  which  give  me 
neither,  and  which  equals  the  Game  }  in  which 
Caic  there  is  due  co  each  of  m  \  « ;boi  if  none  of 
the  17  (liould  happen,  I  have  6  Chances  to  gain  4 
and  3  by  which  1  may  get  Nothing  i  which,  by 
J»r»».  IL  i«  i«  in  Valne.  So  I  have  17  Chances 
for  half  4  and  9  Chances  for  ]  a,  which  (by  Fnf. 
U.)  =  H*  forme,  and  ;i<j  for  him. 

Ptop,  Vllf. 

If  I  wcri"  ^^-ving  with  another,  Ifjr  fanw,  with 
two  Dice,  lo  that  ifl  throw  7  1  win,  and  if  he 
throw  6  he  wins,  and  he  bath  the  firft  Throw; 
What  is  the  Froponion  of  my  Hazard  to  his  ? 
"  Suppofc  I  call  tbe  Valtie  of  my  Hazard  then 
if  the  Stakc<;  be  <i,  his  MazarJ  will  be  4— x. 

Then  whenever 'tis  his  Turn  to  throw,  my  Ha- 
x«rd;s;r;tratwbenitism7Tiini,  Che  Vafaieof 
my  Hazard  is  greater. 

Suppofclthcn  taliitj'.  Now  bccaufc  of  96 
Throws  on  two  Dice,  there  are  5  which  w  iil  f  ^vc 
him  6,  and  31  which  bring.tc  again  to  my  turn  to 
throw  ;  I  have  5  Chance*  fetnocbmg and  it  for  7, 
which  (by Pr*;.  III.)  is  worth  ]',y.  But  at  firft  1 
fuppofed  my  Hazzard  to  be  x,  wherefore  j  ^y  - 
'  wbctcfbfe  4f  I  fuppofed  likcwifc  when  it 

was  my  Turn  co  throw,  that  the  Vilue  of  my  Ha- 
zard was  J  ■  But  then  I  have  6  Chances  which 
give  me  7,  and  confcqucntly  the  Stake  ;  and  3^ 
which  give  my  Aaiagoniftthe  Dice  ^thac  is,  make 
tnv  Hazard  worth  x.  So  I  have  6  Chances  for  a, 

and  30  for  ;c  ;  which  by  Prof.-i.  is  worth' — 

but  by  the  Suppoluion,  that  is  "^j—i'iX,  and 

therefore^'—'- — ^ — Jt  i  and  by  Redu&ioo 
3^  31 
-which  it  the  Value  of  my  lUzard  j 


wherefore  his  muft  be  7^4,  and  oonfoquently  nty 
Chance  to  his  is  as  3 1  to  30. 

In  the  fiook  above-mentioned,  called  The  Lnms 
of  Chance,  yott  will  find  the  AdvaOMges  and  Dii- 
advantaRes  of  tbe  feveral  QuuKet  ueUaitrd,  Hi>f. 
flii^*        8cc  thift  Way  computed.  f 

To  find  in  any  Kumbn  of  Gatnes  the  VMiue  of  tht 

Suppofc  A  ini  B  play  fo  iliac  be  chat  wins  the 

fitll  9  Games  ihall  have  the  Stakes,  and  y1  hath 
won  one  of  the  9  already  ;  if  they  leave  off,  how 
modi  of  Fs  Money  is  due  10  .A 

To  find  this,  take  the  firft  8  even  Nnmbers,  5, 
6,8,  10,  12,  14,  16,  and  multiply  them  continu- 
ally, that  is,  the  firft  by  tbe  lecond,  and  then  the 
Piodttft  arifing  thence  nniltiply  by  tbe  rhird,  (Sc. 
Take  alfo  the  firft  8  odd  Numb?--?,  and  do  lo  by 
them.  The  Produd  of  the  even  Numbers  wift 
be  a  Denominator,  and  that  of  the  odd  ones  il 
Numerator  of  a  Fradion ;  which  Fradioo  wiHeX' 
prcls  the  Qjiantity  of  B's  Money  dneto  Aon  hvt 
winning  the  firft  of  the  9  Games. 

Suppofc  (yily  4  Games  up,  of  which  A  is  one  : 
Take  the  three  fiift  even  Numbers,  as  1,  4,  6, 
and  multiply  them  continually,  they  will  make 
48  J  the  three  fird  Numbers  i,3t  5i  fo  mukitily'd 
make  15  :  Therefore  rhcreisduc  in  this  Cafe  to 
A,  :i,  or  tV  of  B's  Money  j  wherefore,  if  each 
had  ftaked  16  Shillings,  there  wonW  be  a  Clbwii 
6wioA  befides  his  own  Stake  of  id  Shilliiigt. 

Profo/itioM  X.  FwW. 

To  find  the  Value  of  bis  Hazard  who  undertakst  af 
tbe  Firft  Thrm  f  Ctfi  HilAktS  witb  «i/  «0^JWi 

In  two  Dice, 'ris  plain,  that  to  avoid  Dcubleti, 

every  one  of  the  Fix  diHlrent  Throws  of  the  firft 
Dye,  can  only  be  combined  withfiveof  the  Se- 
cond ;  becanfe  one  of  the  Six  is  of  che  fame  kiiitf," 
aod  cbetefore  will  make  Doublets. 

For  the  lame  Reafon,  the  30  Throws  of  2  Dice 
which  ate  not  Doublets,  can  only  be  combined 
with  fbar  Throws  of  a  third  Dye^  awl  with  but  3 
Throws  of  a  fonrtb  Dye. 

Wfacrefbre  in  General  tte  win  be  the  ftr/e«. 

6'x^y4x3K^--i-<o, 
6x6x6x6x6x6x6, 

The  Under  Series  is  the  Summ  of  ail  che  Chan- 
ces J  and  the  Upper,  the  Number  of  Changes  a- 
gainft  him  who  undertakes  to  throw  Doublets. 

Each  Series  muft  be  continiied  to  fo  many 
Terms,  as  arc  the  Number  of  Dice.  V.  gr.  If 
one  Ihould  undertake  to  throw  Doublets,  the  firft 
Throw  with  fonrDice,  his  Advcrlary's  Hazard  is 

=     and  he  hath  f  | :  Sothat 
6x6x6x6      Il9«  '8 

'tis  13  to  s  chat  he  throwsDonblets  the  firft  time 
with  4  Dice. 
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la  Stwn  Dice,  'tis  eafie  to  fee  the  Cbanccs  ia< 
gUnftthe  Undertaker  arc  nothing,  bcC^mC  ihCD 
tbcic  ttutt  nccciliuiiy  be  Doublets. 


Prtf^titn  XL 

If  I  have  /  Chances  (or  4  ;  j  CItaoces  for  t ; 

and  r  Chances  for  c  :   I  lay,  my  Expedation  is 

worth  'f.'t}^  LSL^  jIjjj      in  Numbers,  fuppo- 

the 


For 


Value  of  my  Mazard  is  j  —5 

call  iny  Expe<5btion  *,  then  x  muft  be  fncb,  as 
having  ir,  1  am  able  lo  purchafe  as  good  «  Ha- 
zard again,  in  a  juft  and  equal  Game.  Suppofe 
the  Law  of  tlieFky  ««cre  tkia,  that  I  playing  with 
lb  many  others,  it  witb  my  fel^  make  up  the 
Nu0^be^/+-y^^  ;  with  as  many  of  them  as  the 
Number  p  rcprclents,  I  make  ibis  Bargain,  that 
whoever  wins  fliall  give  me  and  I  wiu  do  To  to 
«ach  if  I  win  :  With  thofe  icpicfented  by  the 
Nntnber «,  I  bargain  to  have  h  if  ady.  of  then 
V>in,  and  to  give  b  to  each  of  them  if  I  win  my 
lielf  i  aod  with  the  reft  of  the  Players^  wbofe 
Number  tt  r^\t  I  agree  to  give  or  to  receive  c  after 
the  fame  Manner.  .Now  all  being  in  an  equal 
Probability  to  gain,  I  have  f  Chances  to  get  a 
Chances  for  and  r —  i  Chances  to  get  c, 
one  Chance,  i.  e.  when  I  win  my  feif*  n>  £€( 
/x-f-  jx-^-tx-4f:bq-rc-^^c.  whtdlif  tcbe  (iippoied 
equal  to  c  then  I  have  f  Chances  for  a,  f  Chances 
for  b,  and  r  Chances  for  e  (for  juft  now  I  had  r 
ClhUMftrit)  chtrefixeif  ^x+f  J^nr--. 


and 


it  IK  ought 


By  this  Theorem  all  the  Chances  at  Hd^:i*ri 
any  cafly  becafcnhtcd.  Vidi  Um  4  ChMW,/. 

.  PLEAS  of  the  S»erJ.  PUclia  ad  Gltiium.  In 
1  H.  3.  H*nulpb  the  3d.  Earl  of  Chtfin  granted  to 
itis  Barons  of  Cibe/biVr  an  ample  Charter  of  Libera 
ties ;  Exceptis  PUcitit  *i  GUiitm  fmm  ftrtimtu. 
tibut.  The  Reafon  of  Which  wa#,  that  fVtlUmm 
the  Conqueror  gave  the  EaHdom  of  Chifter  to  his 
KtaGatnH^th  (comitionly  called  Myw)  Ance. 
ftor  Ttf  diia  Sari  !itnulpb,  Turn*  <M  iMtn  fn 
CUiluni,  fieut  ipfe  f{ex  H^Uhelmus  ttnuit  Angliam 
per  Corenam.  And  confonant  hereunto,  m  ail  In- 
didtments  for  Felony^  MtwAer,  &t.  in  that  €k>nn- 
ty  Palatine,  the  Form  was  Mcieody,  CMfrjr  F«. 
cf»  Dtmfni  Cmitit,  Gl*ditim  (f  Dignititttt  fiutt. 
"'■PLPBANIA,  EccUfiA  plehanUnis,  is  a  Mother- 
Chtrftli  Which  hath'oneor  more  fobordinace  Cfaa- 
felt. 

PLEBAnOS,  was  fometimes  the  Title  of  a 
Rural  Dean,  bccaufe  the  Deanaries  were  formerly 
affixed  to  the  PltbtmU,  or  chief  Mother  Cbkrcbei 
within  Inch  *  Diftrid;  which  ftc  ifft  wn  ufwdty 
:Ten  ParifKes:  '^metiinef  it  ftnm  to  Have  been 
Bled  for  a  Parifh-Pricft  of  fuch  a  large  Mother- 
Church  as  wai  exempt  from  the  Jurifdjttion  of  the 
Ordinary,  and  tlieleforc  he  had  the  Authority  of 
a  Rural  Dean  committed  to  him  by  the  Archbi- 
fiiop,  to  whom  the  Church  was  immediately  fub- 


PLEBISCITUM,  in  the  UpmMu  law, 

whatever  wis  enadled  by  the  Common  People, 
at  the  Reqbcft  of  the  Tribune,  orlbmc  other  ple- 
beian Magiitrate. 

PLEURA,  is  a  double  Meinbliik.  wfaicli  ia^ 
vers  ad  the  inward  Cavity  of  the  Thtrtx ;  it  arifc* 
from  the  Vertebr,t  of  the  Back,  and  afccnds  on 
each  fide  ilpon  the  Ribs,  to  the  middle  of  the  Stv* 
num.  It  is  fixed  to  the  Peritfteum  of  the  IUba$ 
and  ro  the  internal  intercoftal  Mufcles,  and  it  co- 
vers the  Midriff.  Its  Side  towards  the  Cavity  i$ 
fmooth  and  etjnH,  bvt  tUattrbUii  j| llUd  ib  tfab 
Ribs  is  rough. 

PLOW,  ah  indeiit  Irfftramenr;  tho*  now  not 
much  ufcd  ar  Sea,  mentioned  in  the  former  Vo^ 
Inme  i  and  its  Defcription  is  thus  given  by  Sir  y«- 
»«/  Meor  in  his  Navigation. 

There  is  flrft,  z  Stujf.  asALG,  oh  which  a 
fmall  Arch,  as  H  I,  and  a  Crofs,  as  E  F,  are  fitted 
together  with  three  Vanes,  as  A  an  Horizontal 
Vane,  B  a  Shade  Vane,  and  C  a  Sithe  Vanei 
whicH  is  akotnUedpoii  ibe  li^f. 


.  i  In  oidtcio iiMkke an  Oblieirvajt\oa,  of  tlie  Smti 
AJtlipdewitbdusInftnmiem^  yooaiaftJcon 

Hori^oo-Vane,  and  then  vou  may  place  the 
Shade  Vane  to  any  Degree  of  Al  titude  in  the  Divi> 
lions  of  the  Arch,  10  it  exceed  not  the  Altitude  to  be 
obferved,  nor  be  above  10  Degrees  (which  a  little 
Praiflice  will  fooii  Enable  you  to  guefs  readily  ^t :) 
for  in  both  thefe  Cafes  the  Divifions  on  the  Sur 
aredc^cienc*.  .  Then  put  on  the  Sight* Vaac^. 

ap  aeliisraiBent,  and  ram  the  Bad;  of  de'  „ 

CO  the  Sun,  and  move  the  Sight- Varie  on  the  SiaJ^ 
backwards  and  forwards,  till  the  Shade  of  the] 
upper  Edge  of  the  Shade- Vane  fall  on  the  nppe^ 
part  of  the  Slit  of  the  Horizon- Vane  ;  and  that 
at  the  faoie  tithe,  looking  thro*  the  oigbt-Vaoe,' 
you  can  fee  the  Horizon  thro'  the  Hon'zon-Vane  j 
for  then  will  the  Summ  of  the  Degrees  on  the^ 
Afdiand  on  the  Suff  be  tbe  Altitude,  allowing 
for  the  Height  above  the  Horizon  and  for  Refrac^ 
tioHf  for  the  Height  above  the  Horizon  they  u- 
fually  allow  d  or  llndMii.  '    .  ' 


PLOW-tW,  einadt^  wii  Iniqi^  ni 

arable  Land  as  one  Plow  COOU  ^kaak  w  it)  one 

ktt  i  '^^•*^y«f? 
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Year,  "jiw  in  ibe  Beginning  of  the  Kcign  ot 
J^«b.jL  Ifiuaocounied  a:  60  Acres  j  and  in  the 
9th  of /^icA.  I.  icoAcrf  .  is  allowed  for  a  Plow- 
jiand.  And  this  Mtalurc  was  very  difierent  IC- 
Cprdine  10  Time  and  PJace. 
Pj^jfcDMAP^A^  are  fuch  as 

libade  in  tjie  exhaufted  Receiver  of  the  Air 
Pump,  in  order  to  difcover  the  feveral  Properties 
of  ihc  Air  and  its  Influence  on  other  Bodies.  Of 
ibefe  yon  may  find  great  Variety  in  Mr.  Belle's 
Works,  4nd  ^  df^,Hiiafofliu*l  TrM^iiQitnt  j  and 
tbofc  made  wtih  crcac  Accuracy  aodOut. 

"^loCi^  cfffi$a.  u  tlie  Qmti9  of  half  a 

POINTS  ef  ^  Cottpafs.     Sec  Cm f eft  and 

PipUy^^K,  wiu  a  kind  9f  Shoe  with  a  picked 
Fo?nt  tttmal  op  ac  the  Toe  :  Thefe  firft  came 

into  Fafiiionin  the  Reign  of  fi'HHi'n  I^j^fus,  and 
by  degrees  came  to  be  of  that  excciiivc  Length, 
that  in  Hjcbard  the  Second's  Time,  they  were  ty'd 
up  to  the  Knees  with  Silw  OT  Gold  Clwuns,  ac- 
cording to  the  Dignity  of  the  Wearer.  They 
were  forbidden  by  Edward  the  Fourth,  in  the  fifth 
YcarofbisReigQ,  under  a  great  Penalty,  to  be 
worn  fi»  very  long  ;  but  they  were  not  quite  difu- 
icdtiUche  B^snof  .iifcM7  the  £ighifa. 

POLITICAL  Arhhmetick^  is  the  Application 
oCAnihmetacaiCakukuioos  to  the  txtcnt  and 
Value  of  Lands,  Number  of  People,  Publick  Re- 
venue!:,  Taxes,  Trade,  Commerce,  Manufadlufcs, 
or  whatever  relates  to  the  Power,  Strength, 
Riches,  &c.  of  any  Nation  or  Common-wealth. 
Of  this  Nature  feveral  Difcourfes  have  been 
publilhed  j  Sir  JViUitm  Pett/s  Mitiett  Atith- 
nutickj  Grant's  Ql'/ervaticnt  cu  tic  Biils  cf  Mcrta. 
iitj  i  Capt.  Halo's  on  of  Brejhtw  in  Siie- 

fia  5  Dr.  Davnunt'i  Dtfcourfes  of  Trade,  &c. 
From  thefc  kinds  of  Inquiries  and  Compnutioas, 
Sir  fVilltAm  Petty  hath  advanced,  that  the  Land 
of  Httand  itid  ZcAUnd  is  not  , above  looocco  of 
Acxes,  whereas  that  of  f>'4Mceis  above  So.oodooo, 
and  yet  tbofe  Places  are  near  a  third  part  as  rich 
and  js  ftrojig.  That  the  Rents  of  Lands  in  Hcl- 
/rfizTto' thofc  of  are  about  7  or  8  to  i. 

YMai'the  Ptot'lc  df /*w;?rr</irm  are  f  of  thofe  of 
>i^j>?  tA;i««M(|Mr,  vrhkh  doa'c.diffe%  he Jbhh,  a- 
BbVe  a 'ibth  plrtTrijm  oiie  ianodi^.  -Thae  the 
;tafiie'bf  the  Shipping  of  £«ra/ris  about  l  Mii!i- 
5iiibf*^ns  J.  of  wfcich  the  Bn^Hjh  have  500000, 
^e^tlMlrtf\^'e^i.h\i  Vrpub  locoeo,  the  Ham- 
hurgltrs;  Dah/'s/^S^^ikTf  znd  Banh^ickert,  have 
and  Sftin,  Pbrtugal,  and  Italy,  &c,  a- 
hotr  ailhiich:  The  Vahie  of  the  Goods  cxporr- 
<f^'^friJW,ft>?^:lijto  'all  the  ^rts  is  fuppofcd 
QuadrupR?'  ttj  whirk'-ftHr  uWa  Rngtdni  alone, 
and.copfcqatntl^  in  aR  about  50CCCCC.  What  is 
cxpiwcd  oilt  of  .Ho/aiftilnto  EtiglanJ,  is  worth 
j66^opo  J  and  wbklt'i*  jtxported  thence  into  all 
fh'e^orMjis  18000066.   The  Mtncy  yearly  raif- 


ed  by\the'  #y*AcA  Kirtg  (in  Peace)  is  about  6f 
MilljO^'StcrHrip  ;  and  z\\  Nolraud  and  ^edland 
pay  abdukilooAoo  /.  ahd  all  the  Prqvinces  toge- 
d!&^tiMr30e6ebo.'''That  the  People  <jf 
lanti  are  about  60000001'  5  their  Eipence  at  7 
»<r  yfwnt/'n  a  Head,  41000000,  The  Rent  of  the 
Latids  abi  ur  8  Mitlions,  and  the  Profits  of  the 
P«ct(^l^^ftace  atmncb.  .The  Pro&cs  of  all  the 


Labour  of  the  People  ifioooooo.   in  fnbmd  the 

fcoplc  amount  to  about  11  Hundred  Thouland. 
The  Cora  fpent  in  England,  at  $  t.  per  Bufhd 
Wheat,  and  half  a  Crown  Barley,  is  worth  Ten 
Millions  ptr  Annum.  The  Navy  of  England 
(then)  rcijuircd  36C00  Men  to  man  it  j  other 
Trade  of  ihij  pmg  about  4S000  Men  to  manage 
it.  lU  Fttmet,  10  manage  the  Shifpug-  Ttadc^ 
be  reckons  then  but  15000  Men.  Toe  whole 
People  of  France  he  accounts  about  ijoocooo 
and  an  half  ;  and  thole  of  England,  Scotland,  and 
Ireland,  ail  together,  to  be  9  Millions  and  an  hal& 
In  the  King  of  EngUntts  Dominions  are  about 
loooo  Church-men ;  and  in  France  above  27oooo» 
In  our  wliok  Duininions  above  40000  Seamen, 
in  frdmet  not  above  1 0000.  la  £tt^l0md,  Seetlami, 
and  tr^tm4t  and  all  other  DoninMni  beloi^iag 
to  u?,  there  was  then  about  60000  Tun  ot  Ship- 
ping ;  which  is  worth  about  4  Millions  and  a  half 
of  Money.  The  Sca-Line  round  BngUndf  Sett- 
land  and  iniMd,  and  thr  adjaficnc  lllMd%  ia  At 
bout  380*  Mitcn 

In  thewholc  World  about  300,00^000  of  Peo- 
ple, and  not  above  So  Millions  v  ub  whom  iho 
Bmgiijb  and  Dittcb  have  Comniercc.  1  he  ValnQ 
of  the  Commodities  traded  for  in  the  whole,  not 
above  4)000000.  The  Manufa<finres  of  EnglMd 
in  the  whole,  exported  from  England,  axnouiit  to 
about  3000000  pr  jtMn.  Lc^d,  fin,  and  Coai^ 
yoeooe  /.  ftr  Awm.  The  Value  of  the  Frtnak  ClMmi 
modities  (then)  brought  into  England,  did  not  ex- 
ceed laooooo  /./.T  Ann.  The  whole  Ci&voi  Emg* 
in  current  hAoney  was  then  about  600000*  ^ 
and  at6ooa««oof*Sanl%  aUowiAgeach  n»  Ipeod' 
7  /.  ftr  Attn,  the  whole  Sxpence  will  te4»eeqoeo^ 
that  IS,  about  Booooo  /.  a  Week.  The  Rent  of 
Houlesm  EttgUnd  was  then  about  40C0000  /.  fer 
Amum. 

Dr.  Davenant  alfo  in  his  Dilcourles  on  the  pub- 
lick.  Revenues  and  Balance  of  Trade  of  England, 
flicws  the  great  Ulie  of  Political  Ariihmetick  in 
all  the  ConlMlcf4Uoo»alM>tti;  the  Revenues  and  thQ 
Management  of  our  Trade ;  he  »vi»'  fome  good 
Reafons  why  Sir  H'iHif.tn  Number  above- 

mentioned  are  noc  entirely  to  be  rcly'd  upon,  ^ 
and  therefore  iidvaaceA  odicqi  of  his  own,  v.  hulx  * 
are  faaaded  upon  and  fngje^  b][  .the  Ohfcr-i 
vatkmaof  the  ingenious  and  wdnftnoa^  Mr.  Crt^ 
t/f}  K'^g'  Some  of  the  Particulars  of  which,^ 
that  are  moft  ufeiiil,  are  thefe  :  That  the  Laoflu, 
£i»Und  is  39  Millions  of  Acres.  The^  ^l^j^ipB^ 
of  People,  according  to  this  Account,  is  tftp  ^l^ 
bout  5545000  Souls,  they  increafing  about  9000, 
every  Year,  Allowances  being  made  for  P'^gucs, 
e^c.  Wacs,  Shipping,  mtd  thf  Pi^p^^at»o.us,  Thc^ 
People  of  LvAm  he  reckon  at  j^eooo.  Thofq 
m  the  other  Cities  and  Market  Towns  in  England^ 
at  ii7o,ooo,  and  tboieia  the  ViUsgesand  Hanvlcts 
at  4J  00000.  Xb»  yewJy  .ltgiMlf  the  Land  he  ac^ 
counts  to  be  io,eoeooo.  That  of  the  Houfes  and 
Buildings :i,ootoee  /;p«r  An.  ThePRlduaiof  all 
kinds  of  Grain  be  rtckonsto  be  worth  9,073000  I; 
I  in  a  Year  of  moderate  Plenty.  The  Rent  ot' the 
I  Corn  Land  .tMiMitty  t>oooooo  /.  and  the  mac 
Produce  above  9,cooooo.  The  Rent  ofthePafture 
Meadows,  Woods,  Forefts,  Commons,  Heaths, 
€#c.  7,oocooo.  The  Anno^  Produce  by  Cattle, 
in  Butter, Cbeefr,  and  Milk,  he  thinks,  is  abott 
a,;ooaee.  The  Vahieof  the  WooO  yearly  wmbk 
about  2,Doooca  :  OfHorfes  yearly  bred,  about 
:2jooeo.  Of  the  Fieih  yearly  fpcnc  as  Food,  a- 
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bout  3y3S°*^*'*^  c^*^  i  ailuw  and  Hides  about 
6ooooOh.  Of  rbe  Hay  yearly  cunlumed  by  Hor- 
fes,  abou:  1,300000  $  of  Uajt  confumcJ  ocbcr 
(Jaccle,  1,000000. 

Of  the  Timber  yearly  felled  for  Building 
500000/.  Of  the  Wood  yearly  fpent  in  Firing. 
&c,  abonc  j  00,000/.  Tbe  Land  of  England  co  m 
Inhabitants  it   now  abouc  7 J  Acre*  ftr  Head. 
The  Value  of  tiie  Wheac,  Rye  and  .parley  ncccf- 
fary  for  tbe  Suftenance  uf  EngUmi  tlBOonts  to  a- 
Jt-alt  6,cocooo  of  Pounds  Sterling  fer  An.  The 
Value  of  tbe  Woollen  Manufadure  made  here 
is  about  8,000000/.  fer  Ann.  and  our  Exports  of 
aU  Filets  4^  ciie  WoUe^i  Mauiiiaduie  do  amounc 
to  above  1,000000/.'  ftr  'An,'  Tbtr  anaiial  In- 
fome.pf  England  on  Which  the  whole  People  live 
•ndfobliit,  aod  out  oi  which  Ta3te»  of  all  kinds 
•re  paid,  is  now  fince  tbe  War  about  43,000000/. 
That  of  France  81,000000,  aud  that  Of  H^mtd 
l&,XSoaoo/.  &c, 


'  Tbe.lMiiiuous  Cape  H^S^,  GcQpDctr|  Profef* 
fxxm  Oim^  bathina<le  a  very  exaa  Bftimaie  of 

the  Degrees  of  the  Mortality  of  Mankind,  drawn 
irom  curious  Tables  ot  the  Births  and  £urials  at 
ihe-Qty  of  Rnflttxp,  the  Capital  of  Sil^«t  with 
ap  Aueaapt  to  afcenain  the  Pyce  of  Annuities  up- 
on Lives  from  thence.  This  u  PubHlhed  in  Phi- 
Uf.  Tranf.  N.  And  in  the  Mifccllanea  Curio- 
fit,  VoL  h  Ptom  a-Table  whidi  he  lucb  ibcre 
aOcalawd  jMudffivctilieifbllowiag  Ufea: "  1.  To 
find  the  Proportion  of  Men  able  to  hear  Arms  in 
any  Multitude  ;  which  be  reckons  from  iS  co  56 
Years  old  ;  and  accounts  about  |  of  the  whole. 
2.  Tolliewthe  differing  Degrees  of  MorUlitj  (or 
rather  of  Vitalitj)  in  all  Ages  ;  by  which  Means 
he  iinds  ihe  Odds  there  is,  thar  an)  Pcrfon  of  any 
A^fi  doch-Ji^.die  in  a  Year's  Tuue,  or  b,€forebc 
sMain  UA  a*  Age.  3.:Tor<hew  at  what  Noinbcr 
of  Years,  'tis  an  even  Lay  that  a  Pctfon  of  any 
Age  ihalijdie  f  and  iinds  foe  lufiaace^  that  in  an 
even  La)&,  cbat  a  Man  of  je  YaaMr  of  Age  lives 
beoMen  17  and  28  Ycara  4.  To  regulate  the 
Vticc  of  lnforance  upon.iL|.ves  :  And,  5.  The  Va- 
lutkhrof  Canities  on  Lives.  6.  How  to  value 
DM  orjcbme  Lives  after  ^eiane  Manner.  And 
MaiedMr«tfMl«  bo.  BMkes'Cwo  very'' good  Obfer 
vations.  1.  How  unjuftly  we  complain  of  the 
Sboctae£i.of  our  Lives,  for  u  appears,  one  Half  of 
tfaoft  ibas  'are  bom  don't  live  above  17  Years 
aL  Xbap-.tbctOrowfib  aixl  Increale  of  Mankind  it 
Boe  (b  taucb  ftimed'  by  any  Thing  intbehbnm 
of  S;  ccics,  as  ic  is  from  the  curious  Difficnl* 
ly  mok  People  ke  of  venturing  on  the  State 
of 'Mairiatf.  ■  And  ibeicfiore  Celibacy  oogbt  to 
be  every  way  difcouraged  by  all  wife  Govern- 
ments; and  thofe  who  have  numerous  Famtlicsof 
Children,  to  be  countenanced  and  encouraged 
by  a0bdLaws»  (i,  t,)  fuch  as  tbe  ^  TrUan  Li. 
hnnmt,  '-ainOos  the  iffuumi ,  6(C  See  on  tbu 
SuhjeA  alfo  Grant's  0bferv4tioni  on  the  Bill}  »f 
Xiartaiity  ;  who  reckons  that  thcic  arc  39000 
fqoarc  Miles  of  Land  in  EitgUnJ.  . 

That  in.  Enghnd  and  fV^s  tbeie  aio  4feeooo 
Soulii. 

That  rhe  People  of  London  are  about  640000  j 
floe  foi|ixeentb  of  the  People  of  EngUntL, 
■  Tbar  Engltmi-  sod*  fVtiit  aie  abooc  10.000 
P.-.rifhfs. 

la  Dulrlin  (then)  ^ooco  Peofk. 
•  •• 


.Ji^/^^"^-^'^l^  Millions  of  Acres  in  EneUmt 
l'  "'^^  ^''""^  *  Acres  to  every  Head. 
Inat  but  64  our  of  loo'of  ibe  Cluldfmfaniti* 

are  livina  at  6  Years  old.  ^™ 
Thai  fai  40  of  too  are  alive  at  i  6  YearsEnd* 
But  »5  out  of  100  at  z6  Years  Endi      "  •• 
Bat  16  out  of  i  oc  at  36  Yean  End, 
But  10  out  of  100  at  46  YeaitBod; 
But  6  out  of  100  at  56  Yeai«Eod.  ' 
Botaootof  100  at  60  Years  End. 
But  1  out  of  ICO  at  76  Years  End. 
1  hat  Londttt  doubles  idelf  in  abpac  64  Tcai^ 

SkHnUiAmPettj  alfo  in  hisDi/courfe  aboptlX*^ 
fbcmte  Prcpmion,  telJs  us,  that  'tis  found  by  Bxpo.' 
rience,!That  there  arc  moie  Peifimt  living  E 
tween  16  aod  i6  than  of  any  other  Age  :  And  lay- 
ing down  that  as  a  Suppolition  :  He  infers,  T&tf 
the  Square  I{pots  of  net j  N«mber     Utnt  Aget  am. 

the  PretMhhtj,  tffucb  Ptrfmt  reMcbimg  the  Age  ^ 
70  Tears,  v.  gr.  'Tis  4  Times  more  likely  that  one 
ot  16  Years  oj  Age  lives  to  be  70,  than  a  Child 
of  I  Year  old,  Tis  thrice  as  ptobable,  TbitOM 
of  9  Years  kvea  10  70,  asiadi  a  aew^xxn  Chibl^ 
oc,  ' 

ThatthcOddritsio4,iliafflotofisdjMBe: 

fore  one  of  16  Yeats,  .  ' 

That  jis.i  to  5  (ftUI  as  the  Square  Rooll  of  the 
Age?;  that  one  of  36  Years  old  dies  before  one  gf 
bat  »j  Years  of  Age.  And  fo  on  according  to  any 
declining  Age  to  70  ;  compared  with  4.6  :  'Whidl 
IS  nearly  the  Kooc  of  11,  the  Law  Am.    "  . 

The  above-mentioned  Mr.H*//*r,  in  hisOblaP 
rations  on  the  Brejlaw  Bills  of  Monaltcy^  Ctiths 
That  tis  80  to  I  a  Peribaof  15  Veatsof  Age 
doth  not  die  in  a  Year. 

"That  'tis  s  t  to  one,  a  Man  of  40  lives  7  Yeais: 
and  that  one  of  jo  nay  fcaiOBably  csMft  tblivo 
17  or  i8  Years.  / 

And  fo  great  a  IXftrence  is  there  between  the 
Life  of  Man  at  different  Ages  ;  that  'tis  100  10 
I,  one  of  10  lives  out  a  Year  j  aod  but  38  to  1, 
that  one  of  50  doth  fa  Whence,  and  ftom  fomo 
other  Obfervations,  with  great  Pains  he  computed 
the  following  TabLc.  fhewing  the  Valueof  Aauui- 
tieslbrcMtf  scb  Ycardf  Ufi  " 


Lifetotkoyocb. 

A  Table  •/  the  lvalue  ef  Antuutiesi 


Age. 

Years  Purchafe. 

1 

10 

.  28 

5 

13 

.  4» 

to 

13 

.  44 

15 

13 

.  33 

20 

IX 

.  78 

25 

i» 

.  27 

JO 

If 

*  m 

35 

II 

.  tz 

40 

10 

.  57 

45 

9 

.  9i 

50 

9 

.  11 

55 

8 

.  3t 

60 

7 

.  60 

65 

•  54 

70 
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POLLARDS,  were  formerly  a  kind  of  Spurl-  ;  of  all  Bodies 
.  bus  ColA  nfed  la  EngUnd,  bui  thelV,  as  aifo  Cro- 
ttrd^  StiUditigs,  Eagles,  L*aonies,  and  Steeping* 
have  been  long  fiiice  difdfed.  StcM4tt.  H^eji.  in 
Anm.  1x99.7.  I  Jrfft.fd,  577.  arid  Plovden, 
ftl.  469.  .  . 

PONTON  ;  Tlie  late  invented  P«ii#fl»  is  a 
Bote  of       or '  ratNt  ti«mii,  eigtit  Yards  long 
and  two  broad,  having  a  large  Ring  at  each  Cor- 
BCr  :  Wbeo  the  Army  marches  it  is  laid  on  a 
Carru^r,  atnl  drawn  by  five  Horles.  Each  Boat 
hath  an  Anchw,  and  CtAlt^  and  BAalk}, 
belonging  to  it.  The  "Bwlk;  are  Teven  Yafdt  Jong 
and  about  five  or  fix  Inches  fqnare  :  The  Chtjls 
arc    Board*  ioined  together  by  Wooden  Bars 
aboQt  a  Yard  broad  and  four  Yards  long.  When 
ihefe  P««!'?f;j  i-c  10  be-  r.!lJ,  they  are  llipp'd  in- 
to the  Waur,  and  plic.  i  about  two  Yards  afun- 
dct,  having  a  ftrong  Rope  running  through  the 
,  Rings,  which  is  faftened  on  each  S;dc  the  River 

Joa  «rpdd  pafs  ofer,  to  's  Trre,  Snke,  fSt,  The 
laulks  or  Beams  are  laid  acrofs  the  Boats  ac  a 
clae  Dtftance,  and  the  Chefts  upon  them  ;  and 
thefe  are  joined  clofe  to  make  a  Bridge,  over 
■which  Foot,  Horfe,  and  even  a  Traio  o(  Artillc 
ry  may  pafs. 

■    PORES.    Sir  7/  NViP/Jn  in  his  0^th\t  fliews, 
that  Bodies  are  much  more  rare  and  poroas  than 
is  commonly  believed.    Water  is  19  times  lighter 
ai:J  confcquently  TArtr  than  Go!d  ;  and  Gold  isfo 
rare  as  very  rcadiiy  and  Without  the  iaft  Oppoli- 
tionro  tranfmittheMagnctick  EjJ^uvia,  and  eafily 
to  »dmit'Qpick-filvcr  into  iis  Pores,  and  to  let 
.  Water  pafi  tbrongh  ir  ;  for  a  Coacare  Sphere  of 
Gold  hath,  when  filled  with  Water  and  foldcr'd 
up,  upon  preliing  with  great  Force,  let  the  Wa- 
ter fqueeze  through  it,  and  fta<id  all  over  m  out- 
fide  ia  multirodea  of  fmall  Drops  like  Dew,  with« 
out  buflliog  orcraclung  the  Gold,  as  be  was  in. 
formed  fay  an  Eye-witncfs.    Whence  we  may  con- 
clude, that  Geld  hath  more  Peres  than  felid  Pcrti, 
and  by  Confequence,  that  Water  hath  ak 
yiviej  mwe  Pores  than  Parts.    And  he  that  fliaH 
find  out  an  Hypothcfis  tofolvehow  Water  can  be 
t!]us  rare,  and  yet  not  be  capable  of  Compreiiion 
by  Force,  nay  doubtlcfs  by  the  fame  Hjpoihelis 
Imkc  GoM      Water,  and  aO  otlicr  Bodi«^  as 
ninch  rarer  as  he  pleafis. 

So  that  Light  may  had  a  ready  Paiiagc  thru' 
tranfparenc  Snbftances,  there  being  open  and  free 
Space  fofficieot  for  fucli  a  FjUTage.  We  find  that 
tae  Magaettrrafinin  it*  Verrae  without  any  fcn- 
fible  Diminution  or  Alteration,  through  all  cold 
Bodies  that  are  not  Magnetick,  as  Gold,  Silver, 
Brafs,  Glafe,  Water,  £sf<r.  The  gravitating  Pow- 
er of  the  Sun  (if  yon  wiU  explain  ic  Mechanically) 
is  tranfmiaed  entire  through  all  the  v&ft  Planetary 
Bodies,  fo  that  with  an  equable  Force  it  ads  thro' 
all  their  Parts,  even  to  their  very  Centres;  i.e.  ac 
cording  to  the  Quantity  of  Maner  in  each  Part. 

The  Ravs  nf  Lieht,  let  cm  be  c'v.hcv  Rr.die<- a I'u- 
jiily  coming  to  us  (from  the  Sun,  <oi  ualy  Motions 
or  Impremons  upon  the  Medium,  move  in  Right- 
Linca,  and  ate  hanily  ever,  uolela  by  great  Chance, 
relteidlcd  back  again  in  the  fame  Rigifr-Line  after 
their  Ittipingencc  on  Obje<Ss ;  and  yet  we  fee  that 
Light  is  tranfmitted  ro  the  greatcft  Ddlances  thro' 
FeUncid  Bodies,  and  that  in  Right-Lines.  Now 
Iiow  Bodies  Ihiould  lutva  tans  fufficienr  for  thefe 


afife  from  their  Pattides  bni  g  of 
fuch  a  dcrerminate  Size  or  Magiiiiade  ;  (See  Co- 
leurs.)  Wherefore  if  we  conceive  thofe  ParricJes  to 
be  fo  difpofed,  as  that  there  is  as  much  of  Pi  rofiry 
or  Space  interlpcrfed  between  them  as  the  Quat»- 
tity  of  thiTe  Particles  amounts  to.    .■^nd  in  like 
Manner,  if  )pu  fuppofe  thefe  Particles  to  be  com* 
pofed  of  odiei's  much  left,  and  tliat  thefe  have  aa 
much  interfperfcd  Vacuity  as  their  Qtianriry  a- 
muunts  to  i  and  fo  on  till  at  iafk  you  come  to  fo- 
lid  Particles  without  at»y  Pores  :  Then  if  in  any 
Body  there  be  3  (for  Jofkance)  of  thefe' Sites  of 
Particles,  ahd  that  the  Iaft  be  of  the  foiid  or  leaft 
Sort  i  that  Body  will  have  7  Times  as  much  Vacui» 
ty  as  Soiid  Matter.   If  you  fuppofe  4  iuch  De- 
gree) or  Sizes  of  Panicles,  and  that  the  Iaft  and 
Icaft  be  foIid  j  the  Body  will  have  1 5  Tine;  ?.$ 
much  Pcrr/ as  ^o/iiV/f^.    If  you  imagine  an>  Body  ' 
to  have  5  fuch  Degrees  or  Sites  of  Particles,  ic 
will  hare  31  Times  as  much  Space  asSolidity  in* 
tcrlpcrfed :  And  if  it  have  6  fuch  Sims  of  ffatttcka 
as  before,  it  will  have  <^3  Times asmuch  Vacuity 
as  SoUd  Matter,  and  lb  on.  And  perhaps  in  thd 
wonderful  Confirmation  and  Fabrxk  of  Natnrat 
Bodies  there  may  be  other  FcoponMO*  of  Space  to 
Matter  ro  us  wholly  unknown,  wheoaa  'tis  pof- 
nble  there  may  be  >«t  far  greater  QfUUlcitiietCifyai^ 
cuity  interfperfed  in  Bodies. 


PORTA  or  Vena  Pert,!  t  Df .  in  Animal  SeZ 
action,  p.  36,  ^7,  C^c.  thinks  that  be  hath  found 
out  the  true  Ufc  of  this  Vein,  t  v.  l.  cl,  }Ou  have 
a  large  Defcription  in  Vol.  1.  under  f  ri9«  Pvrt*)- 
whien  it,  tha^the  Bile  being  to  be  mistil  with  die 
Chyle  as  ir  comes  obt  of  the  Stomach  into  the  Du»^ 
dtnum,  could  no  where  be  fo  conveniently  fecera* 
ed  from  the  Blood,  as  where  the  Liver  is  placed  t 
fiat  if  all  the  firaiicfaes  of  the  C^li^Atttij  €U» 
tied  all  the  Blood  to  tlie  Liver,  fronr  «bick  tk« 
Gall  was  to  be  feparatcd  ;  ic  is  evident,  confide^ 
ring  the  nearncfs  of  the  Liver  to  the  Heart,  and 
the  inreftine  Motion  of  the  Blood,  that  lo  vifeid  «■ 
Secretion  as  the  Galf  %,  cotild  never  have  been 
formed  in  the  Blood,  atid  confequenrly  could  ne- 
ver have  been  fccrcred  by  any  G'.uid  ;ri  di.i:  Pj'.uc. 
In  this. Cafe  Nature  is  forced  to  alter  her  cooftanr 
Me^iod  of  fending  the  Blood  loall  the  Pitmof  ike 

Body  by  the  Arteries.  Here  fht*  fc^ms  a  Vrin, 
(which  is  no  Branch  of  the  Cava,  as  aii  the  others 
are)  and  by  it  (he  fends  the  Blood  from  the  Branch- 
es  of  the  Mefenterick  and  Cgliaclt  Artcrieii  (afiieir 
it  hath  pafTed  thro*  all  the  ImefKne^  Scbaiadi^ 
Spleen,  Call,  and  Pancreas)  cothe  Liver.  By  this 
extraordin.iry  Contrivance  the  Blood  is  brought  a 
great  way  about  befere  it  arrives  at  the  Liver  f 
and  its  Celerity  is  extremely  diminiflied  ;  fo  that 
all  the  Corpufcles  which  are  to  form  the  Bile,  may 
have  fujTicicnt  Time  to  at:;,icl  o-ic  anc:hcT,  and. 
unite  before  they  come  to  the  feceming  Veifel^ 
And  thus;  ftith  lie,  have  i«e  fbnnd  om  dw  tme 
Ufe  of  the  Parfj  ;  which  he  confirms  afterwards, 
by  flicwing  what  Nature  doth  further  in  Profecu- 
tion  of  the  fame  Defign  ;  in  increafing  the  Cavities 
of  ail  the  Arteries  as  tbnr  divide,  and  that  at  the 
Trunk  of  the  Melcnterfck  Ancry  beats  a  kflef 
Proportion  to  its  Branches  than  the  Aetttt  does  to 
its  Branches  ;  fo  the  Branches  of  the  Mefentericte 
Artery  are  likcwife  Icfs  in  Proportion  to  their  Con- 
JagM*  Veins  than  the  Aorta  is  n>  the  FeiM  C«v^« 


now  nooics  loouia  oava  arms  lumcient  tor  ineie  jugata  veins  tnan  ine  Aerta  is  n>  tne  V9im  i^4iv4t 
Efieds  is  hard  to  conoeive^  bqcyet  not  impolTible.  I  The  defending  Trunk  of  the  Amm  belo#  dw  B- 
f  or  Sir  {T.  tkmmhaA  &twa,  That  dK  Cokmis  (mnlgems  is  n  dw  Vm*  Cata  it  the  fame  Places 

•  a* 
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«p  314 1$  10  441.   But  a  Branch  of  the  Mf/MfmciM  bccaufe  20./.  did  hereiofore  (with  m)  wcij^b  a  /u'^ 
 s-'-i  :__!»  L  -  i  PotindTroyoriiOuncevach  of  thdeOunccscoo- 

raincd  fo  many  SoliM  or  ShiUinj;*,  and  fo  many  De- 
narii or  Pence,  as  ihcy  who  govcrn'd  the  Money- 
Matters  thought  fir,  lomccimcs  more,  Ibmetimes 
fewer.  Thcold  Saxun  Pouiui  d;d  contain  Shil- 
lings, and  each  Shilling  coiuained  ^J.  lo  chac  the 
Libra  Anglo-Saxtnica  contained  240  d.  When  the 
Poond  was  reduced 'cis  hard  to  tell  cxa(^)',  but  in 
WtbeCoDqueror'stime  it  contained  ioj.(bnietimet 
the  Pound  was  compofcd  of  1;  Oiinccrs  urOr.r,  and 
ihcn  the  Ora  was  10  d.  and  lometimcs  uf  1 J  Ounces 
or  Or<r,'and  then  the  Ora  was  i6d.  fiurtbo*  either  of 
thefc  may  be  taken  for  the  Shilling,  yet  generally 
It  was  Zo  d.  and  this  was  the  VaJut-  of  lh<-  Dunce  in 
the  Lil>rM  Denariorum  and  the  Libra  Steriingvnud^ 
which  are  the  Ta^ne.  See  Chr$.  Pri^ci^um, 

POWER  if  the  Cwnty,  See  Ppffe  CtmtMtiu  in 
Vol.  I. 

POWERS  Mecbaniel^,  of  thefe  there  are  5  ufu- 
ally  accounted,  theLMM^  the  Balancs,  the  IVe^e^ 
or  inclined  Plane,  Screevf  and  the  Puliejr.  About 
ihcfc  Powers  (the  Nature  of  which  you  will  fee 
under  thafc  Words,  or  the  Latin  Names)  there 
arc  fome  Univerfal  Laws  agreed  on,  which  it 
would  be  well  for  Mecbanicks,  Engine^MaJcm, 
to  have  in  Rcadinefs  in  their  Minds,  fcft  fbme 
fucb  impoirible  Whims  as  the  Per/etual  Motim, 
8(c.-fliOtttd  get  PolTeflion  of  their  Heads; 


Artery  ii  to  it*  oorrefponding  Branch  of  (he  F«rr« 

.  as  9  to  25  :  And  therefore  the  Blood  in  the  firani- 
ches  of  the  porta  moves  above  177  Tim^  Slower 

-  than  it  does  in  the  Trunk  of  the  JUt/cnfemil^  Artery, 
and  then  only  upon  the  Account  of  the  Increafe  of 
the  Diameters  of  the  Veflcls.  So  neccffary  1%  u  to 
abate  the  Rapid  Inceftine  Motion  of  the  Blood, 
which  would  otherwife  hinder  the  Coalefccncc  of 
the  Particles  <qr  the  Fbnmtton  of  the  Bait 

PORTABLE  Barometer.    Sec  Barometer. 

PORTFIRE,  is  a  Compoficion  of  Meal,  Pow- 
der,  Sulphur  and  Sab>Pctrc  drove-  imp  a  Cafe 
of  Paper,  but  not  very  bard  i  'tis  abouf  9  or 
I  o  Inches  Jong,  and  isufcd  to  fire  Guus  and  Mor- 
tars initcad  of  Match. 

PORTREVE,  is  the  . Title  for  gie  Chjcf  .Ma- 
giltraic  in  fome  Sea'Coaft  Towns;  ^tidCttmUtn 
in  his  Brit,  faith,  the  Chief  Magiftrate  pi  London 
was  fo  called  in  fVil.iam  the  Luuqueror's  Time,  as 
appears  by  a  Charter  of  bis  to.this  City*  In  Hj- 
ebard  the  b'irft's  Time,  the  City  was  governed  by 
two  BailtSs  appointed  by  the  King  ;  but  prefcntly 
after  King  3obn  graoced  then  a  Mayor  tor  their 
yearly  Magiftrate. 

PORTIFOR1UM,  was  formerly  an  £n6gn  or 
Banner,  which  was  [Tovidcd  in  all  Cathedral  and 
xnoft  Parochial  Churches,  to  be  roicmoiy  earned 
in  the  Front  of  any  Proceirion,  , 

PORTMANNIMOTE,  ibmetinws  hach  been 
ufcd  for  Ptrtnute,  which  fce^ 

PORTMOTE,  is  a  Convention  or  Meeting  of 
the  Inhabitants  of  a  Potior  Bu^gb,  in  which  fome 
Coftomary  Duties  were  anciently  paid  to  the  Lord 
of  the  Fee. 

PORT-KAILS,  arc  fuch  Nads  as  are  ufcd  to 
fcften  chc  Hinges  to  the  Pons  of  Ships. 

FORTOISE,  aboard  a  Ship,  is  the  fame  with 
fmlaft,  or  the  Gunffale;  and  as  tbey  fay  the  Tard 
is  down  a  Perrl/tji,  v.Ucn  it  lies  down  on  the  Deck, 
fo  for  a  Ship  to  ride  m  Porttife,  is  to  ride  with  her 
Xurdt  a  fmtmflt  or  ftnck  down  on  the  Deck. 

PORTRAITS,  is  the  Painters  Word  ferPi- 
(Slures  of  Men  and  Women  ('cither  Heads,  or 
greater  Lengths)  drawft  from  the  Life  ;  and  the 
Word  is  ufi^  to  diftinguilh  this  kind  of  Facc- 
Painting  ( as  it  is  often  called  )  from  HiHory- 
Painting. 

PORTSOKNE,  the  S»k/  or  Liberties  of  any 
Fcrr    »'.  #.  City  or  Town. 

POST,  in  the  Art  Military,  is  ufi-d  for  any  fort 
of  Ground  or  Place,  whether  forcilied  or  not,  where 
aBody  of  Men  can  make  aStaod,  fcriify  themfelves, 
Dr  be  in  a  Condition  to  fight  an  Enemy  ;  and  there* 
fore  they  lay  the  Poji  was  relieved,  the  Pofi  was 
qu  ricd,  [he  Pti/?  was  taken  Sword  in  Hand, 
A  Spot  of  Ground  feized  by  a  Party  to  fecure  the 
Fipont  of  an*  Army  and  to  eorer  the  Fofts  that  are 
behind,  they  call  an  Advunced  PeJ}  :  And  the 
Vance  Guard  or  the  Hi^ht  of  the  2  Lines  of  an  Ar- 
my, &c.  they  call  the  Pojl  of  Honour. 

POSTNATL  are  fuch  as  were  born  in  Scotland 
aftei  the  Dcfcent  of  that  Crown  to  K.  Jamer  I. 
And  it  was  refolvcd  in  chc  7th  Year  of  that  King's 
&eign  by  all  the  Judges,  that  fuch  Pcrfons  are  »« 
Aiiau  ia- B^Umt.  Bnt  the  Antt-Uati  or  fnch  as 
were  born  in  Scotland  before  that  Timg^  Were 
Aliens  as  to  the  Time  of  their  Birth. 

Pound.  Li'^M, contains  II  Ounces}  and  tho' 
inow  it  fignify  10  $.  when  applied  to  Money  ,wh  ich 
ir  bdi  the  3a  pait  of  a  Pound  in  Weight,  yet  it  is 


RULE  L 

Tbt  hitniut  Forces  or  Power*  are  to  the  H'eight  to 
U  tumMSt  rmfroealfy,  tu  the  Space  faffed  t>j  the 
IVtigbt,  it  19  tbtu  fttffei  tj  the  Ptmer, . 

Thus  in  the  Windlace  ylxi:  in  Peritrochio,  S:c.the 
Circle  or  Part  of  fuch  *  Ptriphers ,  w  hich  the  Power 
moves,  is  to  the  Periphery  of  the  Axis  of  the  Cy- 
linder rcciprocalh  jscIk.-  Wi.  ij;;  l  h;  rhe  Pcwcr. 

Aqd  in  Pulleys  'cis  plain  that  the  Ropes  arc  (hor- 
lenedih  Proportion  to  the  Blevation  of  the  Weights. 

RULE  IL 

The  Pmer  or  movittg  Forces   *nd  the  IVeigbt  krt 
rteifroetUljf  frofortitnal  to  thtir  Velocities. 

R-  U  L  £  m. 


The  fame  Ftrce  which  can  lift  (ex.  gr.)  100  ll>.  thm 
height  of  1  Feet  ;  will  raife  10c  lb.  the  height 
but  of  one  Foot, 
PRAGMATICK  Sanaien,  is  a  Term  in  the 
Civil  Law  for  a  Letter  written  to  a  Corporaridn, 
or  any  Publick  Body,  by  the  Empcrouf,'in  anfweij 
to  their  Ke^ueft  to  enquire  or  know  the  Law  ot 
bim .  Bnt  if  this  LetKT  be  lent  only  to  fiarticolar 
Pcrfons  who  have  confiilisd  Um  ill  the  like  Ca£t, 
CIS  called  a  lUfcrift. 

PR/EAMBIE,  PtemmftiKt,  in  th^' Law.fenfe,  is' 
the  Beginning  of  aii  Adt  of  Parliament,  &c.  and^ 
as  it  were  a  Key,  to  open  the  Intent  of  .theMakcrs| 
of  the  Ads,  and  the  Mifchief;  de(ign*d  10  be  pie-' 
vented  or  reme4ieii  hy  the  fame. 
PRJSS&ND.'  Shi  Preknd,  in  VoL  i. 
1?R^MUNIENTES,  arc  Writs  fent  fo  every 
particular  Bifhop  to  come  to  Parliamenr,  Prxmu^ 
nientej,  or  warning  bim,  to  bring  with  him  the  Deans  _ 
and  Arch- Deacons  within  hit  Diocefs,  one  PrtHor  for 
each  Chapter,  *nd  two  for  the  CUrgj  of  his  Diocefjt. 
•  PRBT 
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PRECARlA,  the  fame  which  Bedrep,. Binddugg 
otbidendag,  4  days  AVork  ;  which  the  Tenants 
offome  Manners  arc  bound,  by  their  Tenure  to  do 
for  their  Lord  ia  Harveft;  Sec  the  great  Book  ol 
the  Cuftoms  of  the  Abbey  0/  *«f*W,  Tic.  Afilitr- 
ham.  fol.  60. 

PRECEPTORIE,  or  Commanderie.  As  the  lar- 
fer  Mooafteries  bad  forinerly  their  remote  Coun- 
try Cells  which  were  Subordinate  to  the  Mother- 
hoofe  of  Religion  ;  fo  (he  Knights  Templars  and 
Hofpitalars  fent  part  of  their  Fraternity  to  fome 
couotry  OeU,wbicii  wasgovern'd  by  a  Fetibn  whom 
tbey  called  a  Wr^neftwwcCmmiumitri  And  thence 
the  Place  was  called  a  Pracepmi*  Or  Commandrie  : 
and  all  thefc  were  SubjcA  to  the  Prime  Body,  who 
liad  their  Principal  Seats  in  London.  Janet's  Pa 
neb.  Antiqu.  Sixteen  of  thcfe  Prarceprories  we  have 
the  Names  of  ;  fi^.  Crt^mg  Temple,  Bal/haS,  Sben- 
gdy,  t^ctvhnJ,  7>tr>,  lJ\/bam,  JemplcBrue,  fVal- 
ItngtoH,  Hpthelj,  OvmningtoHf  Temfle-Comie,  Tre- 
high,  kfhftan,  MeitM  St.  ^thh  Trnj^tirm-SMm 
and  Tempie-Church. 

PRECIPE  quod  HedJrtt,  is  a  Writ  of  a  great 
Diverficy-both  in  its  form  and  ufc  :  For  which  Sec 
btfnffiu  and  Entry.  This  form  is  extended  as 
i»dl  to  «  Wnt  of  night  a«  to  other  Wrht  of  Butty 
orPofTclTioa.  Ti» called  fonctimcs a  ^V^lt/X^ 
Cloft  as  a 

PRECIPE  in  Cafitt,  where  it  ifliietb  for  the 
Tenants  holding  of  the  King  in  Chief  as  of  his 
Crown,  and  not  of  him,  as  of  any  Honour,  Caftle 
or  Mannor.  Sometimes  alfo  'tis  cal'cJ  r.  IVrtt  tf 
night  Patent,  as  when  it  iiiues  out  of  the  Chancery 
9Ment%  i.e.  open  to  any  Lords  Court. for  any 
^  bis  Tenant!;  drforc'd  agaioft  the  Ddbrcer, 
mtift  be  determined  there. 
PRECONTRACT,  is  a  Contrad  (ufually  un- 
derftood  of  Marriage)  which  was  made  before  a- 
ttother  Contrad,  and  confequently  as  far  as  *ci5 
^onTrary  to  and  inconfiftcnt  with,  annuls  the  latter. 

PRE-EMPTION,  was  formerly  allowed  to  the 
Crowns  Purveyor,  to  have  the  firft  buying  of  all 
Com,  other  Piovilioa%  (Se*  before  others.  See  12 
Car.  c.  24. 

PRE- FINE,  (\n  Law)  is  that  Fine  which  is 
paid  on  Suing  one  the  Writ  ^  Ccvenant, 
PREMUNIRE.  SeePRAMUNIRE. 

PREPOSITUS  Viu.e,  fome  will  have  to  be  the 
Conftable  of  a  Town,  or  Petit  Conftable.  Tisall'o 
fometimes  ufed  for  a  I(feve :  For  others  fay  in  our 
Old  Record^  it  figmfies  the  ^/ew  or  BMiiff  of 
the  Lord  of  the  Mannor  who  is  fonetimes  oUed 
ServieniVilU.  Bur  by  the  Laws  of  K.  Henry.  \. 
the  Lord  anfwered  for  the  Town  where  he  was 
Rcfident  :  Where  he  was  not  prcfent  his  Deputy 
or  Scncfchal  was  rcfponlible  if  he  were  a  Baron. 
But  It  neither  of  them  could  be  prefenr,  then  the 
Pt^Jltut  (3  quatuor  de  unequa;  villa  ,  the  l^ei>e 
and  4  of  the  moft  Subftantlai  Inhabuaots  were 
Sainmoned  in.  ■ 

PRESBYTERIUM,  the  Preslytery ;  The  Choir 
or  Chancel  of  a  Church  ;  fo  called  becaufc  that 
Place  was  appropriated  to  the  Bifliopsilld  PHcds  ; 
and  other  Clergy,  while  the  Laity  were  confined 
totbeN4»r  and  Body  of  the  Church,  Ctmefi  In- 
terpreter. 

PRESIDENT,  in  a  Legal  Scnfe,  is  the  Crowns 
Lieutenant  in  a  Province  or  Function  :  As  the  pre- 
fident  of  n'aletf  Tiirk,  Strmci  $  of  the  King's 
Council,  (^c. 

PRESSURE  s  by  cUs  Word  ibme  Pliifeibplieiii, 


addii^ed  to  the  Cartefian  Hypothefis,  mean  a  kind 
of  Mttim  it  imprejfed  uptn  and  propagated 

tbrougl)  a  Fluid  Medium.  And  by  this  they  would 
explain  all  the  Phenomena  of  Light  and  Colours, 
as  w  ell  as  of  many  other  Effeds  ;  by  ceitttn  ne# 
Modificatimt  which  do  there  happen  to  the 
H*ys  of  Light,  as  they  are  ufually  called.  But  as 
our  Excellent  Sir  Jf.  Ketvten  (hews,  (p.  307  of  the 
Latin  Edition  of  bu  Ojpticks^  this  is  a  Mittake.  . 

For  if  Light  (for  lAftance)  Mconfifted  only  i|i 
Prejjure,  propagated  without  Ad^nal  Motion,  ip 
could  not  therefore  agitate  and  warm  iuch  Bo- 
dies as  Refled  and  RefraA  it :  And  if  it  ooofifted 
in  an  li^nnttmmu  Mttim,  or  one  propagated  rd 
all  Diftanoes  in  an  Inftant ;  as  fome  have  advan- 
ced ;  there  would  be  required  an  Infitiire  or 
Force,  to  produce  that  Motion,  every  Momenij 
in  every  Lucent  Particle.  And  ^  Light  coofifted 
cither  in  Prejfure,  or  in  Motion  propagatoi  in  a 
Fluid  Medium,  whether  inltantaneoufly  or  in  Time, 
it  muii  from  thence  come  to  pafs,  that  it  (hould 
inflei^iifeif  in^nmhritm.  For  Prr/Zur^  or  Morioa 
in  a  Ftaid  MeJimn  cannot  be  propagated  in  I{ight 
L»ne/,'bcyond  any  Obftacic  which  ftiall  hinder  any 
Part  of  the  Motion  ;  but  iviU  infledk  and  diffufeic 
felf  every  Way  into  thofc  Parts  of  the  Qtiiefaent 
Medium  which  lie  bmond  the  faid  Obftacic. 

Thns  the  Force  of  Gravity  tends  downward,  but 
the  Prejfure,  which  arifes  fiom  tliat  Force  of  Gra- 
vity tends  every  Way  with  an  Equable  Force :  And 
with  equal  Eafe  and  Forcc  is  propagated  in  Crook- 
ed Lines  as  in  Straight.  Waves  on  the  Surface  of 
Wate  r  while  they  Aide  by  the  Sides  of  any  Large 
Obftacle,  doinflnfb,  dilate  a.nd.diffufe  themfelves 
by  Degrees,  into  the  Qfiieiceot  Wacer.iyine  beyond 
the  Obftacle.  The  Waves,  Pulfes,'  or  Vibrationsr 
of  our  Air  in  which  Sounds  con'ift,  do  manifeftly 
inflccfb  themfelves,  iho'  not  fo  much  as  the  Waves 
ut  \V  atcr ;  for  the  Sound  of  a  Bell  or  of  a  Cannon, 
can  be  heard  over  a  Hill,  which  intercepts  the  Sr^no- 
rous  ObjcAfrom  our  Sight :  And  Sounds  wiii  be 
propagated  as  eafily  thro'  Crooked  Tubes,  as  tbn/, 
Straigtit :  But  Light  is  never  obferred  to  go  ttf 
C»n«X,l»e«noreoinfleftit  idf  nt  VnArmn.  For 
rhc  fixed  Srars  do  immediately  difappear  on  the 
Intcrpcfition  of  any  of  the  Planets,  as  well  as 
fome  Pans  of  the  Suns  Body,  Ijy  the  loiefpofitioil 
of  the  Moon,  Venut  or  Mercury. 

PREST  Money,  from  the  French  Preft,  ready  ; 
is  Money  given  10  Soldiers  when  they  arc  Prejl  : 
And  binds  foch  as  receive  it  to  be  ready  at  Com- 
roand  at  all  Timet  appoiflted  by  their  Officers. 

PREST  Fail :  A  Ship  at  Sra  is  faid  to  carry  a 
Preji  Sail,  when  fhc  carries  all  that  flic  can  poiQ- 
bly  Croud :  Which  is  ibmctimes  done  in  ^ving 
Chafe  CO  an  Enemy :  Rut  'tis  a  dangerous  £zpe« 
riment  and  ought  not  to  be  tryed  often,  left  a  Snip 
fliould  ovcr-fet,  or  bring  her  Mails  by  the  Board, 
in  which  latrcr  Cafe  fhc  Will  become  a  Prey  to 
the  Enemy. 

PRESTATION  Money,  was  according  to 
fome,  a  Sum  of  Money  paid  by  the  Arch-Deacons 
to  the  Bifhops  annually  pro  Exteriori  JurifdiSione  t. 
But  others  fay  it  was  a  Subfidium  Charitetivmn, 
which  in  reafonabfeCaufes  a  Bifiiop  might  requite 
of  his  CIcrgv. 

PRETENSED  Right  or  Title  :  Jus  Prxtenfumi' 
where  one  is  in  Pofleffion  of  Lands  or  Tenements/ 
and  another  who  is  out,  claims  it  and  foes  for  it. 
Here  the  Pyetetffed  Right  or  Title,  is  faid  to  be  in- 
faimwhodotli  AnsCbin  or  Sue. 

PRBVA. 
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PRfcVARlCATlON,  In  rhc  Civi!  Law,  is 
where  an  iDt'ormcr  colludes  wi;h  the  Dcieudani, 
and  fo  makes  only  «  feigned  ProfccutiOn. 

PREVENTER  J^»/f,ma  Ship,  it  a  (onall  Rope 
ufed  to  fecuiv  the  Ties,  fo  ifau  ifjooe  nrt  fltould 
break,  the  other  nuy  not  run  thro*  ctie  R^m^head. 
See        in  Vol.  L  ^ 

VKiCK-Pefii,  ia  i  BniMIng,  are  fucb  as  are 
framed  into  the  BreaJi-SummeTf  between  the  pri.i- 
tipal  Pofts  for  ftrengihniag  the  Carcalc  of  the 
Houfe. 

PRIDIAL  S^/cM.  SeeSenrioef. 
PRIMAGE,  is  a  Duty  due  rotke  Marinchand 

Sailors  for  the  loading  of  any  Ship  at  the  ictring 
forUi  from  an;  Harea.  ^no  32>  ii-  8*  M- 
which  in  fooie  Places  it  a  Penny  in  the  Pound  : 
In  others  Sixpence  for  every  Pack  or  Bayl*  fSc. 
according  to  the  Cuftom  of  the  Piace. 

PRIMES,  are  the  firft  larger  Divifions  of  the 
fingle  Number  on  Gunttrt  Line  of  proportion, 
"  Whofe  next  Sobdivifions  are  called  Tcnchs, 
$ee  Line  of  Brcf  .  ritcn. 

PRIMJE  MJE.  Sec  VU  Ptimjt. 
„  PRIMITIA,  Firfl-Fmits  :  In  our  Law,  the 
Ffofics,  after  Avoidance,  of  every  fpiritua!  Living 
as  rated  in  the  King's  Books,  for  one  Year. 
.  PRINCIPAL  Poj7t,  ift  any  wooden  Building, 
•te  the  Oirner  Poiks,  which  aieienminted  into  the 
Ground  Pfa'iet'below,  and  iheraifing  Plates  above, 
i.  e.  into  the  Beams  of  the  Roof. 

PRINTING.  There  is  a  Difputc  between  the 
Towns  of  Harlem  in  HolUnd,  and  Meht^  in  Gtr- 
manj,  about  the  Invention  cf  this  noble  Art. 

The  liarltmen  fay,  that  Lauren::^!  3an:^j  IQiJier 
o(  Harlem,  was  the  firft  Inventerof  Printing,  A.  D. 
S430.  But  that  at  firft  be  ufed  only  wooden  Blocks 
vfThtes,  (like  tl&ie  ufed  in  CUna  and  fome  other 
Eaflcrn  Countries,  where  that  kind  of  Printing 
hath  been  much  longer  in  Ufe,  and  perhaps  gave 
the  firft  Hint  to  our  Manner  of  Printing  now  in 
iJfe  tbo'  after  feme  Time  he  left  thofe  off,  and 
cut  fingic  Letters  in  Steel,  which  he  funk  into 
Copper  Miim'cf/,  and  fitting  them  intoJranllltd^ 
caft  fingle  Letters  of  Metaiio  tbcTe  hUtnetf. 

Iney  fay  aIfoi,tbat his  Cnlbpanion  fthi Guttin. 
iurgb  Role  his  Tools  away  while  he  was  ac  Church, 
and  with  them  went  to  Mtnt:{  in  German)  j  where 
felting  his ftolen  I'nftrumencs  to  work,  he  c.'aim'd 
the  firft  Invention  of  this  Art  before  KsJler d\di  his. 

To  prove  this,  they  fay  that  one  Hahbi  Jofeph, 
a  J:  w,  in  hii  Chronicle,  mentions  a  printed  Book 
that  be  law  at  Venice  in  the.Y*^^  ^-^i,  according 

e the  Jewifh  Account,  and  of  ours,  1428,  as  may 
feen  in  Pet.  Sctiveriuj. 

But  notwithftandmg  all  this,  and  alfo  what  they 
fay  further  of  a  Book  cntitulcd  De  Spiegel,  which 
thcjr  fljcw  printed  at  Harlem  in  Dutch  and  Letin, 
tho  without  Date ;  but  they  pretend  it  to  be  the 
firft  that  ever  was  printed  :  Notwithftanding  thi^ 
iays  Mtxm,  Gattetthhugb  of  Maitx  is  more  gene, 
fatty  taken  for  the  InTenter  of  Praidng,  than  K<f- 

Jt$nA  H/srhm. 

Dr.  'auii  (aitii,  this  Art  was  firft  invented  about 
the  Year  i4£o,  and  was  pradifed  in  Germany  im- 
anediately,^  but  wbether  firft  at  Ment:^  or  Harlem, 
fie  determines  not.  He  faith  the  Bock  which  bears 
the  Repute  of  being  the  firft  that  ever  was  printed, 
is  Tuil/i  Offices  ;  which  was  printed  in  the  Year 
1465  or  1^66;  for  the  Copy  of  it  m  the  Btdleinn 
Lihrary  inOxon.dlfagrces  a  Year  with  that  in  the 
JLibrary  oi  C.  C.  College  there.   In  that  BooJc  in 

Yd.lL 


the  ao4iet«n  Libr.ir) ;  is  a  Note  wrttrm  ^hich 
niontions  one  Jchatines  Firujlm,  i»s  Coadjutor  to 
Cuttetiiur^Ji,  2s  alfo  Pethr  ScUffcr,  on  ihc  faftie 
Account  ;  and  this  Stbtffer,  JeH,-  JirmUiu  in  Li<^' 
Mo  Je  Cbtflee^rapbiit  hnmlUiUfiqt^ct  the  lovAi*- 
ter  of  the  Kidtrices:  The^  tlMc'^f^'d  togetlfier 
a  while,  and  then  parted.  •   •  ^  i3 

There  is  alfo  aoother  Note  written  iff  k  hker 
Hand,  in  the  fa  id  l.^ook,  which  refers  the  firft  Inven-  * 
tion  of  Printing  to  the  Year  1453  ;  but  moft  to  the  ■ 
Year  abovc-nnnrioned  by  Dr.  H'alltt.  t/^.  1460.  *^ 
Next  to  thete  two  Pkcei  of  and  Harltm^ 

it ftems  to  hare hetn-praAMee  fli^it  our  Uni^-er--' 

fity  of  Oxon  in  F.ngUnJ  :  For  K.  Th  -C.  and  ThomAs- 
BoHchier,  tln  n  A.  B.  of  Canterl>urj,  fenc  IP'm.  T*r-' 
ner.  Matter  of  the  Robe,  and  $f^m.  Caxten,  Mer-- 
chant  cf  Lctulon,  ovcr  to  Harlem  to  Icim  this  Arr,  ' 
whoprivatch  prevailed  with  one  Frederic  Cer/eler,- ■ 
fan  Under  Workman^  for  a  Si)m  of  Money^O ' 
come  over  hither  ;  Who  did  fo,  ahd  zt  Oxford  0:t 
up  the  Art  of  Printing,  before  it  was  ufed  any "  " 
where  clfe,  cxccpr  in  and  Harlem.    And  ' 

there  is  a  Treatife,  faid  to  be  of  S.  7^«n,fbecauie- 
found  in  his  Woiks)  but  in  Reality  bf  Hfiffnm,  on .' 
the  Creed,  printed  at  Oxen  in  a  broad  Odavo.  in 
the  Year  1468,  which  is  but  3  Years  after  the  - 
diiion  of  Tul/y'i  Cfficei  Ai  Mettt:(  •  and  perhaps  is  - 
one  of  the  firft  Books  printed  on  Paper,  for  that  • 
was  on  Velhilli.  Soon  after  this,  Caxten  ' 
(who  firft  brought  ir,  as  fuppofcd,  to  Oxford)' 
promoted  it  10  London  i  which  B*l^  io  his  Cfarp*  ^ 
nicle  faith  was  about  1471  rBac  Mtkm  id  his  Arc 
of  Printing  faith,  he  had  not  feen  any  Books  pria- " 
ted  at  London  before  1480  ^  about  which  Time  ir ' 
wii  rtcei\ed  \n  Ital/,  Gertnanjr,  ^c. 

In  ebU^.  TrsnftaitiUt  N.  28S,  and  3 to,  there 
it  this  farther  Accomit  of  the  Rife  andProgrcfs  of 
the  An  of  Printing. 

Boxbornius  Schreveliut,  and  other  Authtut  ^iV^  * 
That  J^fter  could  not,  nor  did  he  iii  fiSt  print  w  * 
large  i  Book  as  the  Speculum  S/s!utis,  wirhour  gra- 
dual Improvements  ;  and  his  firft  £llay$  were  on 
fmall  and  loofe  Lel?«i  of  Paper  teliotfe*heiiicmp. 
ted  whole  Books. 

are  two 

Book^  and  in  that  of  Rennet  Coll.  in  Cambriilge  is 
another  very  ancient  printed  Book,  printed  .oijly  ' 
on  one  Side  of  the  Paper  f  the  Whole  wrooghk;  or.' 
caft  00  \Vood,  nor  fct  or  compofed  with  Printing 
Letter,  and  printed  with  Writing-ink  ;  which  do 
fufficiently  ftiew  that  they  were  done  when  this. 
Art  w^  in  its  Infancy,  and^arevery  protably  the  ' 
Work  iiif  Kojier ;  but  they  are  without  Date  or 
Printer's  Name. 

Ksfier  bad  an  Aififtant  whofe  Name  wu^ebrnFuftp ' 
or  as  fbme  write  him  Ftu^  tttPai^m ;  from  whom 
he  rc ok  an  Oath  of  Secrecy,  as  Scbreveliui  rells  us, 
buiFuJinn  away  wiih  JCc/ifr's  Tools  and  Materi- ' 
als,and  in  fome  time  fct  up  zPrinting-Prefj  uMenti(^  ' 
where  he  waS  afliftcd  by  his  Servant  Jftbh  Scbeffrr, 
a  young  Mao  of  a  good  Genius,  and  who  after- 
wards mirricd  his  Daughter,  add  became  hisPart- 


Tbey  tell  a  Sto^y  alfo  of  F^fi't  cpijlg  to  ParU, . 

letclcd  at  MMif f  ,  tit  > 


ner. 

but  whether  before  or  after  'he  fc 
uncertain,  and  ofTtnng  there  a  great  number  of  prin- 
ted Bibles  CO  Sale,  as  if  they  were  Manufcripts  : 
Bat  thefVfnc/'Conndering  the  Nuinber  of  thele 
Books,  and  tiieirexai^  CMiformity  one  ru  another 
tbronghouf  the  wfiole^to  a  Line,  a  Word,  a  Letter, 
nay  evn  to  a  Point,  and  that  the  beft  of  Book-wii- 
ters  could  ^ot  be  thus  txX'St,  forc'd  the  Secret  out  of 
Sff  him. 


uiyili^oo  by  GoOglc 
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a,  hj  either  aaoaJly  indiding  him  for  a  Mtgt- 

 jf  or  chreatning  htn  K  ^eaft  fo  to  do  j  and 

ifcit  'ds  fiud  give  Rife  w  cbc  Story  of  Dr.  F«if- 
Jbu, 

And  'ds  probable  about  this  Time  m»ny  printed 
Books  were  fold  op  and  down  for  MMnu/cripti. 

•Tis  not  ccruio  in  what  Year  Ail  and  ffAf#<rr 
began  firft  to  work  at  Ment^.  But  &*rrw/i»i 
(kith,  F4i</?tf/  (as  he  calls  him)  printed  Alex*ndrt 
DpariiuUe  turn  Pitri  Hiffani  TraaAtibut,  j1.  D. 
I44».  And  Ltmhtiui  in  Ccmmmt.  de  Bibliotb. 
C^tf.  Lih.  I.  f.  988.  faith,  that  he  brought  from 
Ltffrueito  the  Imperial  Library  Vienna,  a  Pfal- 
ter  printed  on  Barchmcnt  by  Fuji  and  5 chtffer,  1457. 
And  iboaa&ncllit  Date  many  Books  were  prin- 
ted, which  are  ftil  in  Being  :  as  the  Dtirdndut  in 
the  Library  of  Bdfil,  printed  1458.  Johannu  Jobdn- 
ntf^fii  Catbolieen,  in  his  Majcfty's  Libi;ary,  prin- 
ted 1460.  The  Latin  Bible  of  1 461  in  the  French 
Kjng$  Library,  all  before  the  Tal/'t  O^t  above- 
mentioned  ;  which  was  not  printed  rifl  14^5  or 
1466.  The  firft  Book  printed  here  in  Bi^UnJ, 
wu  die  ^l^^mf,  printed  at  Oxford  1468,  as  was 
fi^Befereu  But  cbev  pndifed  the  Art  earlier  in 
other  Countries  ;  ana  in  particular,  it  was  ufcd 
alL  Mfi^  in  the  Palace  of  Al<jfi»«,  A.  D.  1455, 
^  CmnuL  SvMjnheim,  ind  Arnold  Pannart;^,  both 
GtrwuuUt  and  who  Continued  Printers  there  many 
Vcats  «fier,  as  JtUrttUtnttt  in  his  J^mm  S«cr<r  at- 
films. 

.  Some  think  that  Paper,  (made  of  Linnen  Rags) 
firft  made  at  Sajil,  by  fome  Greeks,  who  fled 
oiit  of  their  Country  after  CtnJlantinpfU  was  fackt, 
A.D.  1451  i  and  this  in  Imitation  of  the  Cotton 
Paper  tifcd  in  the  Levant.  Certain  it  is  the  Cotton 
P^perhath  been  of  very  ancient  ufe  in  the  Eaft  j 
tiMM  being  in  the  Bodleian  Library  an  Arabick 
Manufcript  Camong  thofe  the  Univerfity  bought 
of  Dr.  Huntintdon)  written  in  the  427th  year  of  the 
inX<M^  vAii^  is  J,  D.  1049,  on  this  Paper ;  and 
£uDe  there  aie  widiont  Dates,  which  feem  older. 

And  as  for  the  Linnen-Rag-Paper,  it  nraftbe 
niucb  older  than  1451  j  for  in  the  Archives  of  the 
library  of  the  Dean  and  Chapter  of  Cunterburj, 
thefeis  an  Inventory,  on  our  Paper,  of  the  Goods 
of  Henry  Prior  of  Chrift'%  Church  there,  that  is  in  the 
aoth  Year  of  Edw.  3.  which  is  A.  D.  1 34^.  and  in 
llieO»f»«iL»^r*7arefeveral  Writings,  on  our  Pa- 
B^,  as  high  at  leaft  as  the  15th  of  Ed9.  3. 

Some  think  the  H^ling-Prtfi  was  invented  by 
UffiHs  i  bat  there  is  a  printed  Book  in  the  Bod- 
kian  Library,  Cplaced  Ldud.f.  138  )  being  a  Mif- 
/*k  fecundum  ufum  Btdrf.  Hcrbipelenjtt,  (  i.  e. 
fViirt:{biitgb)  in  GermMij.  At  the  B^inaiog  of 
this  Book  is  an  Inftmment  of /lw/i///»itne  A.  a.  of 
this  Church,  containing  the  Rcafons  of  the  Publi- 
Citionof  this  Mijjale,  and  inftcad  of  a  Seal,  there  is 
anne»e^  a  Print  engraven  of  the  Arms  of  the  See, 
Sc.  very  finely  done  (for  that  Time,  for 'twas  be- 
fore Durer)  and  on  which  are  evident  Marks  of 
the  Ftejfmre  by  the  PUte,  with  fome  Touches  of 
Ink  at  the  £dge^  &c.  which  all  that  have  feen  it 
judge  to  be  pUb  Bfarks  of  its  being  done  or 
WfOQght  off  m  a  ^lUng-Prtft.  And  there  are 
fnfficient  Reafons  to  prove  that  this  'Book  is  as  an- 
cient as  148 1. 

Mr.  Bagford  thinks  we  had  not  the  firft  HtaC  Of 
Printing  from  the  Chinefes,  of  whom  we  Bad  no 
Knowledge  hardlv,  when  this  Art  was  invented  : 
£at  rather  firom  Old  MedsU,  Se*lt^  &c  and  the 
LenmoftiUcai.  BntifkbtcemiA^MiclccaM 


to  be,  that  Caids  are  as  old  as  H.6.  nothing  fcems 
to  give  a  belter  Hint  to  the  Invention  of  Printing 
than  Card.making,  as  is  evident  by  the  firft  Spe* 
cimen  of  Priming  at  Hsri^mi  and  by  thofit  Book* 
above-mentioaeir  in  the  Bodleian  Libtary^  and 
that  of  Bennet-College  inCsmbridge. 

The  cutting  of  the  Molds  or  Blocks  for  making 
our  Playing  Cards,  is  after  the  fame  Manner  as 
that  of  the  old  Books  firft  printed  at  Htirltm.  They 
lay  a  Sheet  of  wet  or  moift  Paper  on  the  Form  or 
Block,  being  firft  lighdy  bruflied  over  with  Ink- 
made  of  L4mf.Bi«ck  max  with  Starch  And  Wnier* 
Then  th  ey  rub  it  off  widk  a  ronnd-  Lilt  witir  -  their 
Hand,  which  is  done  with  great  Expedition.  They 
colour  the  Court  Cards  by  the  help  of  feveral  Pat- 
terns mSt4mifii9»,  ts  they  call  them  ;  being  Card^ 
Paper  cut  thro'  with  a  Penknife  for  every  Colour, 
»skfd,  &c.  (for  at  the  firft  Printing,  the  Card  hath 
only  a  mecr  Out-Iinc.)  Thefe  Patterns  are  pain-' 
ted  with  Oil-Colours  to  keep  them  from  wearing 
onr  by  the  Bnii(bes  ;  for  they  lay  it  upon-the  Pi« 
dure,  and  by  Aiding  a  Brufh  that  is  fiiQ  and  loofe 
over  the  Pattern,  it  fixes  the  Colour  iato  the  cue 
Holes,  and  leaves  it  on  the  Print  that  is  to  be  A 
Card  j  and.ib  they  go  thro'  with  aQ  the  Colours 
on  the  Csrds  :  Tms  very  probably  was  the  Way 
of  their  firft  printing  at  Harlem,  as  might  have 
been  difcovered  before  this,  if  ihey  had  confider'd 
that  the  Great  Letters  in  bur  old  MSS.  (of  90a' 
Years  old^  are  done  by  the  IUaiuuunon»afier  ifii# 
of  Ctrd-makjng. 

The  next  Form  of  Printing  in  Harlem  wras  by 
cutting  whole  Foniu  in  Wood  from  MSS.  m&lf  ' 
written,  and  withont  Piftnres.  Snch  perhaps  was 
the  Donates,  which  might  bear  Dareaoout  1450; 
fome  fay,  1440.  This  appears  plain,  faith  Mr* 
Bagford,  from  Copy  Books  which  wc  have  feea 
printed  v.  Home,  V*me$,  Smit\trisiulftu»d  Si^Imu^ 
as  high  as  1 500. 

The  third  way  of  Printing  was  with  /ingle  Tyfet 
made  of  Wooa  ;  but  who  invented  this  is  ooc 
known ;  ie  was  nt  firft  efteemed  fo  great  a  lUrirjr; 
that  the  Printers  carried  about  their  Lertets  in 
Bags  at  their  Backs,  and  got  Money*  at  great 
Mens  Houfesby  printing  the  Names  of  the  Fami« 
ly,  Bpitapb^  Songs,  ami  other  finail  Famphicts.  '  • 

Thefinitalmivovemeiit  of  dils  nolde  Ariwas 
the  Invention  of  Single  Types  made  of 'Metal : 
which  is  owing  to  Peter  Scbeffer,  above-mentioned, 
firft  Servant,  and  then  Son-in-law  to  Faujiut,  who 
work'd  at  Mr»f;(.  Sometimes  you  have  the  NameS 
of  thefe  two  Men  printed  at  the  End  of  their  Books* 
and  fometimes  not  j  fometimes  with  D«Mfnsh^B 
as  the  Year  1437,  and  as  low  as  1490. 

As  foe  ydtB  OtUfHhufbf  who  by  many  Anthbi^ 
is  faid  to  be  the  firft  Inventor  of  Printing,  we  OM* 
not  find  one  Book  with  his  Name  and  Printing. 

As  the  firft  BEir^m  Printing  was  only  a  Book 
with  Pidures,  and  the  ImpreSffioo  uken  ofi  with 
a  Lift  coiled  up,  as  our  Card.makers  do  now  ufe; 
fo  when  they  came  to  ufc  Ji>:t!c  Types,  they  made 
nfe  of  ftnmger  Paper,  with  Vellum  and  Parchment, 
and  dien  die  Pny?  was  firft  ofed ;  tho*  afterwards 
much  improved  ;  as  was  their  Printing-ink. 

HsUing-Prefs-Printing  was  not  ufcd  in  England 
titlK.  Janus  I.  and  then  brought  hitber  from  4'a«^- , 
Mr*  by  onr  indnftf  ions  ?«bn 

AStodteAnoffradleeor  Ffinting  it  feIf,Ms 
fo  ufeful  to  the  Common-wealth  of  Lcarninp,  to 
have  it  better  undcrftood  by  Authors  and  Editors 
of  Books  ihanis  uSuStf  in,  thai  I  ihali  here  give 

a£iiU 
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a  luU  but  luccuictt  Accouac  of  the  whole  Matter 
horn  Mi.  Mmm»'$  Miduoick  Exercifes  of  Print, 
iag  $  and  fram  'whar  I  could  collet^  from  my  own 
Obfcrvation,  cr  pet  by  Information. 

The  princtpai  OSicer  in  this  ASiit  is  called  the 
Mt^tr  trimter :  Wbo  contrives  or  finds  a  Room 
or  Rooms,  for  ffrtinj^  up  v.-hsr  xhcy  cnfl  a  Printin^f 
Houfe  i  or  who  turnillics  a  f roper  I'tace,  with  all 
(Tools  and  Inftrumenrs  ufed  in  Printing. 

And  firft  he  moftconfider  what  Number  of  Pref. 
fijzndpMfitht  fliall  want  that  his  Room  may  be 
proportionate  to  hii  Na[jj';>er.  They  ufuaOy  allow 
about  7  Foot  fguare  on  the  Floor*  for  «ach  Plr^  ■ 
And  for  every  fyame  of  Cafet,  which  hdds  t  pair 
nf  C-j/e/,  vi.f.  a  pair  of  l^man  and  a  pair  of 

'ive  Foot^  in  Length  and  4^  in  Breadth  ;  tho' 
they  contain  but  z  Foot  and  9  Inches :  But  then 
Koom  cnoagh  will  be  kli.ra      freely  between 

•  The  oySr/,  muft  be  fo  placed  that  the  Light  may 
&1I  to  the  left  Hand  of  the  C^uufinr  ;  or  elfe  his 
Hand  will  inierpofe  between  cbeLight  and  bisEyes, 
and  fo  fliadow  or  obfcure  thcLetrer  he  is  to  take  up. 
.  The  Prcjfsj  ai(o  muft  be  fo  placed  as  that  the 
Light  may  fall  from  «  Vindo*  right  before  tbe 
Arm  and  T/ttt^an. 

The  Curreatfig  sime,  or  Stontt  muft  alfo  ftand 
againft  a  good  Light ;  and  as  near  as  can  be  in 
the  Middle  of  the  Room,  if  there  be  bntonc,  that 
fhc  fcveral  Comftfitmn,  may  come  the  better  to  it. 
^  In  feme  Corner  of  the  Room  with  a  Sink  un- 
der it,  muft  the  Lee  Trough  and  mufing  Tnugb  be 
placed  I  or  in  finie  other  Place  if  tbetebeRoom 
jeoongb. 

The  Difirihuting  Frame^  ftands  alfo  pretty  near 
the  Middle  <  f  the  Re  cm  ;  and  round  about  the 
Sides  Keji  Frames  may  be  placed  10  bold  the  Cefei, 
that  he  out  of  prefcnt  Ufe ;  and  ibe  Utter  Beards. 
v-uh  Forms  fet  on  them  j  that  both  the  Csfes  and 
the  Forms,  may  be  the  better  fecured  from  runniafi 
to  Pj*.  ^ 

Having  thus  contrived  his  Itoom  or  Room to 
ikbebeft  Advantage ;  it  is  to  be  next  tumillied  wuh 
its  proper  Materials  as  Letter,  Offi*9Mh,Ci0fit, 
(3c  of  which  next  in  Order. 

Of  iMm, 

The  Printer  muft  be  provided  with  a  good 
fount  as  they  call  it,  or  Found  of  Letter^  and  of 
all  Modiet :  For  moft  Printing  Houfes  have  all  tbele 
that  Fellow,  except  the  two  firft  :  And  the  Dutch 
(and  I  believe  the  Freneb  of  late)  hare  ievcral 
other  JJc-i/f/,  and  wc  have  one  more,  wJi  ch  is 
fometimes  ufed  in  BnfUnd  which  they  call  a  ^aai 
Pi«  :  But  this  ditkts  but  little  from  the  Pica. 

Thefe  B-^Vf,  are  commonly  cnjl  with  i\  !l:man, 
Italic^,  and  lometimcs  an  Englifh  Face  -.  JJuc  the' 
Prirucr  hath  alfo  fomc  Bodies  with  Hebrew,  Sjri. 
»cL  Gitds,  and  with  the  Mufick  Face :  As  alfo 
OiaraAers  Mathematical,  Chymical,  Algebraical 
&c.  The  followin  i:  Tible  facws  the  Names  and 
Slices  of  theie  feveral  Bodies :  Or  what  Number  of 
each  Body  it  eontaltied  in  a  Foot. 

Fe4rl 

Hemfareil 

Brevier 
Long  Primtr 
Piea 
Mngh'Jh 
Great  Primer 
houhle  Pic* 
Tioo  Lined  Englijl} 
Gnat  Cattnm 
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Scnt^  ?  »  P""*"  ^^^^  great 

SiZ  k  ""J"/  ^u'^l".""'       SkUl  as  to  their 

rcnce  muft  be  given  to  the  Dutcb  T/p«  or  Ut- 
mU  ^if'^he  Letters 

"n«r  anH  if  Tr'  r^^'J"'^  "^'^  print  dear,  laft 
mSI  Jir  i**"?^  ^^"^^  entertain  Pfckj.  They 
n^alfo  be  deeo  funk  In  the  Matrices,\{^  thl 

^^u^^'^u^'  ^"''^i  Beard 

muft  alio  be  well  cut  off  by  the  Lettn  Fender. 

.6  fir-// of  about 

rtnJ^^^lr   .      ^""M/w  to  cut  into  fuch 

cJffhJo^T';*'^* » i?"^  tfeeyaremuch  tohigh  they 
Tbnr  ^  1^?  Ty^P*".  «»d  Blankets :  And 
if  but  a  hltle  fo,  their  ShouUer  or  7?c../  ,..  H  ,„„, 

tr/fh%%  '^'Y''  '^'^  offthcJLfr. 
Prinr  .r        "'/-f  ^^atthofeL^w^iwirtoot 

themfelves  wlH  nor  Prmt.  Thefe  Rules  muft  alfo 
be  ft  a,ght  all  they  u hm,  length  :  Their  Edgesof 

and  iht  Brafi  fiiould  be  very  well  PL$ni/hed  that 
«  may  be  Stiff  tn45croBi.        '•'«'»'/*»«^»  ihae 

Wbtt  tbe7  caj  a  pair  of  Cafes  k  an  Vfper  and 

T.  "To"*  i  J^?  «^"»"y  both  of  edod 
Length,  Breadth  and  Depth:  vi;{.  i  Foot  9  I^?hS 

L2Z,JSS"  w*'^"''^'  ^"^^'^  •  Thefe  Cafes  ^ 
eneompafled  about  with  a  Frame  about  i  of  an 
Inch  broad  j  that  the  Ends  of  the  feveS  Pa^rti tion" 

ThhhSLJXA'  ^f^U*''.'  °^  ^'^^^ramc  :T 
the  hithermoft  Side  of  the  Frame  is  about  i  Inch 
hiRher  than  theother  Sides,  that  when  either 
^^ucy,  or  another  pair  of  Cafes  are  fet  upon  th^ 

ftop  againft  that  higher  Frame  and  not  flidc^ 
Both  upfer  and  Lcx^er  c.fc  have  a  ihidc  Fartiti^ 
about  i  of  an  Inch  broad  ;  butthe  ^^CZ 
fcveral  of  the  t^*^  and  Lower  C.fes  aVOot 
*'''[.«:Jo;«d«»«lfofthe  Icngthof  the  t^jyi^ciri 

7  alfo ;  fo  that  the  whole  makei  49  Boxes.  But 
the  a  half  Lengths  of  the  lower  Sfe  are  diviJei 
each  into  8  equal  tarts,  and  jts  Breadth  inTo  7  - 
And  y«  not  throughout  fo  neither,  but  tbeiW 
^^L''r''i.V'^'"'         «f  Boxes. 

al^J^i^f'"^A""«.***fi!\'^  f^f'^tanciJ 
rT^f.    ''^^  b«      placed  with  a» 

r./r  Decti^lty,  that  rl,c  C.^/^'J^Z^ 

ec  and  comc  at  his  Lctters.^^  ■ 


.nTh,ckners:Tbeuppermofttofl;d;i;G^^^ 
the  Frame  clofe  down  »  die  undennoft  .ThV? 
Sides  of  the  Frame  are  M  fkft  a„d  fquare  down 
on  the  upper  Plain  of  the  undermoS  Board  tS 
ftand  about  ^  o/dichaght  of  the  Letter  JSie'cto 
Superficies  of  tbe  «weene 

The  Sides  of  the  Frame  mnft  be  broad  enough 
to  admit  of  a  pretty  many  iood  ftrong  O4  J«  PaJ 

ISfa;  ihir"^~«  ^"^^^  rheSidesTSJ 
-Faae,  tbftt  the  Suae  ouy  be  firmly     «  it ! 
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trat  tfccy  muft  notlte^^^''  >  ^^^ufe  ihc  Compo- 
liror  may  have  foiMtillKsOccafion  to  wet  the  Ftge 

vsk  ibe  Galltjt, 

Of  the  Cmt^Ui  Stmt. 

This  Stone  is  made  of  "MarUe,  Pn>'  Tr\  of  any 
Other  Stone  that  may  be  made  tiat  and  Imooth  :  It 
flKmld  be  capacious  enough  to  hold  two  Chafes  or 
more  ;  that  the  Cemfofitor  on  OccafioDf  mav  fkt 
fome  Pagei  by  on  ic  ready  to  Imf»fe,  tho'  twoCba- 
fts  lie  cr.  l[ic  Slum:  :  .Sn  rhar  It  ivi:r-  be  about  2  Foot 

btmd  and  47  Feet  long.  It  muft  be  placed  on  a 
fimng  Fcame  like  ftTi^te  aboBC )  Foot  one  Jbcb 
fiom  the  Gronnd  or  nooi'. 

Of  LHter  iMrrfr  aUd  Pdper  BMrir. 

1  «/er  £c<«r<i/,  are  to  lay  the  loiters  on,  and  are 
bUrng  Squares  {  about  1  F  lo  ig.  18  Inch,  broad 
wi  I  An  i  Inch  thick :  Theie  iliould  be  madcftrong, 
and  ctamptOQ  ilie  niMlerfide  withio  about  4  Tncbei 

of  either  End  with  Pieces  of  about  2  Inches  fquare 
as  well  to  keep  thein  from  warping,  as  that  the 
Comfcfitori  may  eafily  rake  them  to  remove  them. 
Pflpfr  Bf^a'dt  are  only  to  fet  Heaps  of  ^</eroo>  and 
to  prels  ihc  f  ii/er  with. 

iQf  FMnuture,  Such  at 

tttad-Jllckj,  See.  muflbc  made  of  dry  Wainfcot 
that  they  may  not  Ihrmk  when  the  Form  ftand 
by  ;  th«r  arc  Qpadrate  High,  Straight,  and  of 
an  fVfn  Tfaicknefs  all  their  Length :  and  borh  thcfc 
and  Side-fiickj  are  called  RJglet,  if  ihcy  arc  not 
al  ove  an  Inch  in  Thicknefs. 

SUf-fiickif  and  FMt.ftkki,  arc  of  the  iame  height 
with  the  Hud'flickf  ;  the  tatter  fervrag  to  dccnr' 
mine  the  Breadth,  at  Bottom  and  Top}  aS'tbe 
Siie-fiiekj  do  the  length  of  each  Page. 

Gutter  ftickj,  arc  u fed  to  (ct  hetweem  Jft^jU,  on 
eirhcr  Side  the- .Crofle^,  as  in      ia,"f«.  i6»*. 

and  Forms  upv.ard3. 

There  are  Quoins  alfo  ufed  to  lock  np  the  Terms, 
or  wedge  them  fodofe  together  (with  a  MtUltt  and 
Sboetint-ftiek)  bodi  On  the  Sidet  and  Head  and 
Foot  of  the  Page,  that  ctcry  Lrrter  hearing  hard 
againft every  other  Letter,  the  whole  Form  m»y Hife, 
as  you  will  fee  hereafter.  The  Sbeotinf-ftiel^,  (hould 
be  of  Box,  and  is  of  a  we'dg«>ltke  Shape  and  of 
about  6  Inches  long. 

There  ii  alfo  a  Drejfmz-hleckt  ufoally  made  of 
Fear  Tice,abo«t  3  Inches  iqoare  and  an  Inch  high ; 
iti  nfe  ii  by  being  ran  over  the  Face  of  the  F«nw» 
and  gently  knockt  there  with  the  Head  of  the 
Sbioting-fiick*  to  ^refs  down  lucb  Letten,  as  may 
bappen  10  ftaod  bigker  than  the  fcft. 

Of  the  Comfofing  Sticky 

Tbbi*  tnade  of  a  thin  Iron  Plate,  about  loloches 
longand  donblednp  fquarefe  as  that  thebottooimay 

be  Tint''  ^i"^^  <  bi  rid, and  the  Back  about  an  entire 
loch  broad.  At  the  further  End  of  the  Iron  Plate  fo 
doubled  up.  is  foldered  on  an  Iron  Head  which 
muft  ftand  fquare  to  the  Porrom,  about  the  rhi  cX 
nefs  of  a  jLoMg- !''''''»''»''■•■  Butall  irs  outer  Edges  arc 
bafil'd  and  filed  away  into  amoulding.  About  i  In- 
ches ftom  this  Head  and  in  the  Boucnn,  is  begun  a 
Row  of  lound  Hofet  about  an  Tocb  afnndcr  io  re> 
ceiTC  the  Shank  of  eke  Mth  S»*w,  chat  Screws  the 


fliJi'rg  Mf^furet  fall  do«vn  to  the  Bottom  f  So  as 
thefc  Hiding  Meafurts  may  he  fer  nearer  or  further 
from  the  Head,  as  :ht  mfcafute  of  che  P^ge  requires. 


In  the  Fignre  annexed  «  is  the  Head  of  the  Com- 
pofir.g  Stick,,  the  Bottom,  cc  the  Back,  d  the 
Lower  Slidii^  Menfure  or  Check,  *  the  Upper  Sit- 
ding  M«r/iir#  or  Check,  //the  JMnh  Strev,  g  the 
Female  Screv, 

The  Lower  Jilding  "McAfure  is  a  pretty  thitk  lron 
Plate,  as  broad  as  the  InHde  of  the  Bottom  ;  abour 
4  Inches  in  length  :  And  in  ir^  M  iddie  is  a  Groove 

Suite  thro'  it,  within  about  hall  an  Inch  of  each  ' 
nd,  to  receive  the  Shank  of  the  Scfew. 
On  the  fore  Bnd  of  this  Plate  ftands  fqnato  int»; 
ther  Iron  Head  abont  a  AwAr  thick,  and  reach, 
ing  as  !;-c!i  che  Top  of  the  Back.  The  "Upper 
fliding  Meejure  is  nifide  juft  like  the  Lt**r,  only  ^ 
of  an  Inch  Shelter.  Between  thele  i  ftidit^  Mut^ 
fktet,  they  can  compofe  JdirgiMd  N^t  to  any 
Breadth. 

The  CcmPrJitcr  nfes  a  Bodkin  of  Steel  of  aboQt 
2  Inches  in  length  from  the  Shank  of  the  Handle: 
the  Handle  is  of  fofc  Wood  ;  that  when  'tis  knockt 
on  the  Face  of  any  (ingle  Letter,  which  happensiO 
ftand  too  high,  it  may  not  batter  it, 

Thefe  are  Iron  Frames  aboilt  21  Inches  long^  18 
broad,  and  t  Inch  and  j  thick,  and  the  breadth  of 
the  Ironohe^rery  SMe  U  I  of  an  Inch  ^fually,  but 

It  fiiould  be  an  entire  Inch  :  AH  the  Sides  mufl  be  * 
truly  fquare  to  one  another  j  that  when  'tis  laid  on ' 
the  Cm^ih;;^  Stone,  it  may  lie  truly  flat,  and  ther  ' 
out  and  inlldc  muft  be  filed  ftraight  and  fmootb. 
Each  Chufe  hath  z  Crollcs  belonging  to  it  :  One 
Shorter  than  the  o^hcr  ;  they  afe  fquare  to  one  ano> 
ther  and  are  called  the  Shart  and  the  Long  Cre/w 
1  hey  have  at  each  End  a  male  Dove-tail  filed  be- 
viUway  from  the  under  to  the  upperfide  of  the, 
Crofs,  fo  that  the  underfide  of  the  Dove-tail  is 
narrower  ihan  the  upper  :  Thefc  Male-dove-tr.Ht, 
are  fitted  into  Fennrle  ones,  filed  in  -he  Infidc  of  the 
Chtfe ;  and  which  are  alfo  wider  on  the  upper  Side 
of  the  Chafe,  than  on  the  under,  that  the  upper 
Side  of  the  Crof$  may  not  fall  thro'  the  lower  Side. 
The  fl»rr.0^ts  thns  dove-tailed  into  the  Middle 
of  the  %  long  Sides  of  the  Chefe ;  and  the  Long  Crofs 
into  the  Middle  of  the  x  other  Stdcs.  The  Short 
Croft  is  moveable  alfo  in  the  Chtfe  About  3  Inches 
:  from  the  Middle.  The  Middle  of  thffe  :  Cmf. 
fes,  are  filed  or  notched  half  Way  diro',  one  on  us 
upper,  the  other  on  its  under  Side,  that  they  may 
be  let  into  one  another,  and  ia  the  Middle  between 
the  1  Edges  of  the  upper  Side  df  the  timt  Croft  are 
made  2  Grooves  parallel  to  the  1  Sides  of  the  Croft, 
beginning  at  about  2  Inches  from  each  End :  They 
arc  r  an  Inch  deep  all  the  Way,  and  about  \  of  an 
Inch  broad,  that  the  Points  may  fall  into  them. 
1  he  Short  Croft  is  about  {■  uf  an  Inch  thick  j  and 
the  Long  aV>out  half  a-;  much. 
Sec  ihett  Figure  as  cbey  Uc  otkdutCmt&img'fiaM, 
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il  was  (in  t6ii)  but  little  ktiown  in  Ev.^Und,  but 
tenenllT  nictLn  Holland,  and  is  mnch  beucr  and 
Son  commottpiu  than  theconaion  Pricing - 

Frcfi.  r.  ■. 

an,  Rf^refcnt  iw  Fiet,  which  are  i  Feet  g  In« 
ehcs  i  long,  5  <>wp»  «lldi|J  biOtd,  tawiogihrir 
Outfides  truly  fqtiate. 

l-t.  Are  the  Cbtekjr         ««  J  Fo<^t  ^  Inches 
long  bcfides  the  "tenons  of  the  Top  aod.Bomm, 
8  Inches  broad,  and  4  and  a  halt  thick. 
'  J,  I«  a  Plank- caOed  the  fVtnter,  which  is  in 
length  befides  the  Tenons,  a  Foot  9  Inchks  ^,  in> 
Breadth  «  Inches,  and  its  Depth  9  Inches.'  ^ 
'    r.  Is  ihc  Caf,   or  Top  cjf  .ill  the  Prefs,  being  3 
Foot  and  1  InchlooB,  4t  Inches  deep,  and  97  In- 
ches broad. 

»,  Is  the  Head  bf  thcPrcfs ;  whofc  length,  befides 
the  Tenons,  is  1  Foot  ^i;  Inches,  Breatich  S,-  Inches, 
and  Depth  8  Inches.  Its  1  op.  Bottom,  and  hind 
Sides  are  all  fqoarc  j  but  the  Forcfide  proie^  half 
an  Inch  over  the  "Kangc  of  the  Forefi*fStcbe 
Cbctkt  :  In  which  Projccturc  is  ci.c  a  Table  with 
an  hollow  Mnddini,  about  ic^z  Inches  diftant  from 
all  ihcSidesoftheFoi«6deofthe#fc#rf;  its  Te- 
nons are  3  Inches  broad,  and  nre  cut  down  ar  ei- 
'il'iftH-fiitd  ,ftt)tA  the  Top  td  the  Bott«tn  of  the  Head, 

flid^  righK'anrfV««f'Mn.*«^?^ 

In  the  Undtrlidc  of  the  lHadiicnt  a  Hole  a- 
bout  4  Inches  fquarc,  and  3;  deep,  into  which  a 
Bnis  Nut  is  fitted,  for  the  hVorm  to  playin. 


Is  Pan  of  the  fymrm  below  the  Haacl iSe 


lipper  Part  being  hid  in  the  Brafs  Nut. 

i,  K>  ^  ^^'^  whole  .y»W>.  \ 

ft  Is  the  Tin,  a  Board  aboatao  Inch  thi 
Font  9i  long  belides  the  Tenooi,  its  Bread 
chcs ;  in  us  middle  is  a  round  Hole  for  tn 
of  the  Spi»dJe,  and  at  7^  Indus  from  each 
afouare  Hole  for  the  Hofc  to  pafs  thro'    . , 

gg.  Are  the  f9i>yfr,  being  nprigbt  Iron*  of  -JK  an 
Inch  fquarc,  and  at  each  End  have  S:j'evs  on 
xh^'  Their  lower  Ends  arc  Icltcaed  into  the 
B^iJl^htiad  their  upper  Ends  iuso  the  Ctrtert 
otCmtf  which  is  a  round  Hoi^^^ced  ^vcV  the 
fiat  Neck  of  t^e  Shank  of  the  Spti^e.      ;  *  ' 

bhhh,  are  the  flcfe-hooki,  or  the  Hecks  on  the  Hofe 
the  Flatten  hat^a^n  ;  they  proceed  from  1  Bran- 
tflllitff  ttr  IronVODj)  encompalling  the  lovH^r  End 
(rflbe  Spindle,  on  either  Corni  rot'thc  Branch. 
,  ^,  /,  Is  the  £;»  of  the  Spindic,  as  m  is  us  Sbank^ 
and  «  its  Toe  j  the  S>/m4^s  Leagihin  aH1$  16;  In. 
chcs,  the  Length  ohthct^CyKfldeMjie  Worm  is  cut 
on  is  3t  Inches,  audits  OuflteiQr  if.  _^ 

eooo.  Is  the  Flatten^  tied  00  t^  the  Hookj  of  im; 
il^  i  this  is  ttfultly  madeofb^itrn  Plank  z  In- 
ches and  a  half  thick,  14  long  and  9  bread  j  us 
Sides  arc  tied  fquaiqsaad'jtfliiidcr'fide  cz«21y 
plain  and  fmooth.         '  ' 

In  the  middle  of  its  upper  fide  is  let  in  and 
faftned  an  Iron  PlatecaUed  the  Pl»tten-Pld$e,  i  of 
an  Inch  thick,  6  Inches  long,  and  4  broad  j  in  the 
middle  of  th.s  Plate  is  made  a  fquarc  Iron  Frame 
of  about  half  an  loch  high,  and  as  nfUch  broad  ;  in- 
to whidi  is  fitted  the  Stud  of  the  PUtten-fsn,  fo  as 
it  may  ftand  fleddy.  This  Stud  is  about  an  Inch 
thick,  and  then  fprcads  wider  and  wider  to  the 
(Top,  where  'tis  two  Inches  and  a  half. 

/  Is  the  Bar,  in  length  about  2  fott  8 Inches,  tk 
faftned  ftrongly  with  •  Nut  and  SocF  into  die 
Byatfihc^pM/ft  Abimf4liiNietlt«tothtfho«U 


derMBiriibowcd  with  aneliaift  Angle,  tha^ 

the  Prrfj-mnn  may  the  more  cafily  and  readily  catch 
at  u,  to  draw  its  vvccden  Handle  f  within  its  reach. 

r  T,  Arc  the  Hini-fojlt,  which  ftand  at  a  Fooe 
Diftance  from,  the  hiHd  lidei  of  thtCbcel^s  ;  they 
are  3  Foot  4  Inches  long  befides  the  Tenons,  and  ^ 
Inches  thick,  nrul  iquare  every  way.  Thefc  hind 
Pofts  have  liz  Raiis.litteii  to  them,  and  marked  ji. ' 
and  <ihned  the  J?«*m%f7/.' 

t  t.  Are  the  Wedges  of  the  TiB  f. 

u  u,  The  Mortices  of  the  Chcekj  bb. 

xxxx,  jy,  Exprcfs  the  Cnrriagt  5  whofe  Planlc 
is  of  pm  an  Inch  and  balf  thick,  4  Foot  long,  and 
'I  PoOtS'^Ibches  f  >road.  On  this  Plank  at  its  fore 
end  is  firmh  nailed  down  a  fquarc  Frame  2  Foot  4 
Inches  long,  1  Foor  ro.  Inches  braad,  and  die 
Thickne6  of  its  fides  i-f  :1aehet  (qoare.  This  it 
called  the  Coffin,  ani  is  marked  with  the  Figuiufl). 
m  the  Plate,  and  in  it  the  Stone  is  bedded. 

( 0  On  each  of  the  4  Corners  of  the  Ccffn  is  Ui 
it^nd  faftned  down  ^kguare  irra  Piatt,  with  re.^ 
turn-fides  about  6  loches  long,  each  fide  i  8th  of 
an  Inchthich,  and  z  1  qr.  broad. 

Behind  this  Coifin  is  nailed  00  to  its  Ontfidetf 
Quarter,  of  about  3  MdieiJonger  than  die  Breaddi 
r.f  the  CoJJin  ^  it  hith  a!I  its  fides  i  Inches  over,  and 
3  of  them  Iquarc  :  But  us  upper  fide  is  hollowed 
rotnd  to  a  Croovc  or  Gutter  (2)  a0iflifilf.and  half 
qrci;  «  This  Ctater  is  fooafl'^on,  thatiis  hither 
End  Handing  about  an  inch  higher  than  its  further 
En^,^hc  Water  that  JLlVcnds  from  the  Tampan  (5) 
.fSnilVi.-inU>  it,  is  carried  on  t^funher  fide  of  the 
Coffin  by  the  Declivity  of  the  further  End  of  the 
Gutter  (i.)  and  fo  K  eeps  the  Plank  of  the  Carriage 
neat  and  clean,  and  prefcrvcs  it  from  rotting.  Pa- 
rallel to  the  ovuwsrd  fides  of  the  hinder  pait  of 
the  Plank  of  the  Cntriage  at  3  inches  diftant  on  ei* 
iher  fid**,  i«  nailed  two  Female  Dovetail  Grooves,' 
into  which  is  fitted  to  fiide  two  Male  Dovc- 
uils  made  00  the  two  Feet  of  the  GaliQ.ws  (4J  on 
which  the  Tymfan  refti 

At  3  inche  s  fronn  the  hinder  Rail  of  the  Coffin  ini 
:hc  middle  of  the  Plank  is  cut  a  Hole  of  4  inches 
fquarc,andon  the  hither  and  further  fideof  Ulit 
Hole  is  faftned  downafM^ofWood^oneoneach 
fide,  and  in  the  middle  of  theft  two  Studs  is  a  round 
Hole  of  about  aih  Inch  over,  to  receive  the  t%vo 
Iron  Pins  of  a  wooden  Hgwler,  or  Barrel,  with  a 
Shoulder  on  each  fide  of  it  to  contain  fo  much  cf 
the  Girt  as  flial!  be  rolled  upon  it. 

The  Tjmpan  (jj  is  a  fauare  Frame  having  3  of 
its  Sides  Wood  and  one  of  Iron.  'Tis  i  foot  8  In- 
ches wide, »  foot  X  inches  long,  and  the  Breadtit 
-of  the  wooden  fides  art  Inch  and' half,  and  the  depth 
one  inch  on  its  h:ndcr  end  ;  at  the  2  Corners  is  ri- 
vued  an  iron  Match  Joint,  to  be  pinned  onto  ano- 
ther half  Joint,  faftntrd  on  the  bind  Rail  of  the  Cef- 
fin.  The  fore  end  of  the  Tympan  is  of  Iron,  with 
a  fquare  Socket  at  either  End  for  the  wooden  Ends 
of  the  Tympan  to  fit  and  faften  into ;  on  the  outer 
Bdge  of  this  Iron  about  an  inch  and  half  ftom  its 
Bads  are  made  a  iron  hUf  Joints,  to  contain  a  Pin»* 
which  cntring  this,  and  a.  Match  b/t/f  Joint,  made 
on  the  Friskct,  C6,)  fcrves  for  a  Frisket  to  move 
truly  upon.  In  the  middle  of  each  long  Rail  of 
the  Tympin  is  a  Hole  half  an  Inch  fquare,  for  the 
fquare  Shanks  of  the  Point  Screwt,  (7,  ^}  to  fit  into. 
Within  this  Tym'pan,  which  may  be  called  the 
Outer,  is  another  called  the  Jnner  1>ii^^,  which  is 
finldcnQlyipir,  and  gaged  by  anuoiiPin^  and^ 
an  inn  TAamt^-^hff, 

Ihope 
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this  Delcripiion  may  ferve  to  make  ibc 
mie  Intciliftible,  and  lO  give  a  geoeral 


1  bfir^ 
Figuic  .1 

Idea  ot  the  Printifig  P  /  ;  lut  rfi  u  oids  can  poi- 
libiy  expl^  ii  to  wcii,  as  once  lecing  of  it  work 
win  do. 

I  fhal!  omit  Jcfctibing  the  manner  cf  making  the 
%ffes  or  lemal  Ions  ol  Letters,  ufcd  in  Printing  ; 
but  yAultttXCT  bath  a  mind  to  fatisfy  bimfeJf  fur* 
dm  wty  coafatt  Mr.  Mumi't  back  of  Priming, 
where  be  wUl  find  ibe  wboteiAir  \  cry  largely  and 
plainly  defcribed. 

I  Oiall  rnly  add  fometbing  further  about  the 
Rules  and  Methods  oi  DipuUning  and  Ccmftfi^, 

i\frcr  the  Preft-man  hatb  wrougbc  off  MOMny 
Sheets  from  a  ¥orm,  as  be 'is  appoiwed ;  be  <trft 
"wafhes  theF  '''  ^tii  brinps  it  to  a  p'ace  which 
ibey  call  the  Hi'ijjrg  Trough,  and  rears  it  a  little 
•dope  oo  one  end  of  iht  Chafe  ;  for  vhcn  'tis  fc 
plact-  i  of  the  Letter  is  lels  liable  to  damage 

and  'be  Forw  ftandf  in  *  proper  pofition  for  the 
Ctmfe/Uir  to  rear  a  Letter  Board  againlt  the  Back 
fide  of  jt-j  by  which  he  raiics  it  up,  and  then  fcts 
Litter  "Buri,  and  Arm  both  a  little  eflope  in  the 

Hitlfiflg  Trtugh.     Next  with  b"  KW'rf  nnrf  S/r  / 
ing'fik'^  he  cftiu  or  V^kck^t  (as  they  cail  it)  the 
Sijuins  and  ¥wm'.  and  then  the  Fnmitare;  viz, 
the  Headfiicla,     tbc    Jmtr  SiJe  flieiff ,  and 
Gutter-Jlickf,  if  the  Pwm  btve  any,  that  be'  nay 
have  the  more  Room  to  opvn  tbc  Letter  in  order  to 
lis  receiving  the  water  tix  more  plentifully .-  which 
is  thrown  on  it  by  di(h  fulls  toRinfeand  Clean  it^ 
and  the  tdce  of  ibe  letter  is  nibbed  with  the  Fin- 
gers, and  (hook  fo  tbattbe  water  may  get  between 
the  Leiten  to  dcm  t!ic:ri ,  and  \hh  is  Joi  l-  t;ll  the 
water  thrown  and  tubbed  on,  runs  away  quite 
dear  and  colourlefs.   Then  be  tbrufts  the  Letter 
and  F-.rnit'ire  clofe  Up  together  again  thai  the  fcr 
tcr  may  not  S^u.f^^/f,  as  they  call  it,  that  if,  bic&k 
and  fall  alunder:  after  it  hath  Itood  a  wbile  to  dry  ^ 
he  carries  Letter  Be^d,  Fcrm  and  all  to  the  Difiri 
kiting  frmu  t  and  tbere  be  ftrip  it  of  in  Ftuvitim, 
Qaaner  byQuaner,  takinj^  ulu  tl^c  ,C//:.V;r,  ?rc.  and 
then  with  his  tiifttibming  fink^  or  H^gitt,  be  taii^s 
vpOBt  of  the  Form  as  many  Lints  of  Letter  as  he 
cw»  and  turning  ibetr  Fa£e  towardi  Jun.  he  car- 
net  them  to  fail  Cttft^  and  taking  otit  the  Letten 
&C.  one  by  one,  but  very  quick  and  nimbly,  he  di- 
Atibnttt  each  of  them  to  its  proper  Box  in  tbc  Cafe, 
xben  he  proccedlto  Hks  aj^and  DiftribHtt  another 
parcel,  and  fo  goaim  nil  behuh  do«e»  or  till  his 
C*fe  is  full. 

They  uluilly  tlio nfc  to  diftribute  their  Letter 
over  Nt||bt,  ibat  tbcy  may  have  a  Dry  Ca/e  to 
ivorkoiiiDibe  momtng,  for  wet  Letters  are  lefs 
eafy  to  take  tip,  tad  bcides  die  Lycmakci  their  fin. 
gers  fore. 

The  Cmtojitor  next  tcts  himfelf  to  the  Com^e/Tw^ 
mtlf,:  and  now  be  maSt  fixft  Determine  bis  Mea- 
fkrt  %  to  which  be  fin  hit  Cmpefingjiiek,  (above 
defcribed;  by  toofcning  the  fcrew,  and  Sliding  ihc 
Cheeks  nearer  to  or  further  from  its  bead, 

Hlfins  fitted  his  Mtafure,  he  Places  the  G'iSn 

on  bit  upper  Cafe  on  the  Right  hand,  and  placmg 
hb  Cdpy  before  him,  be  reads  ^otf*  vw^'  or 
fach  a  pirt  rjf  it  25  he  L»n  keep  in  his  miod,  and 
then  fpclls  u  over  Letter  by  Letter,  ukit^  ujp  tbc 
|>roper  Letters  out  of  their  refptdive  Mtxtt  m  the 
Csfii  befett  MSpMce  between  every  word  till  thfy 
come  to  the  end  of  the  Line;  but  there  none.  He 
Iioliis  liisftick  in  his  left  hanii,  arid  witli  his  Thumb 
gouljr  prelTcs  the  Letters  dole  lo  theciwfi^  keeping 
VoL  II» 


it  lecure,  tigbtand  clofe  together,  as  with  his  right- 
hand  be  puis  them  into  the  5rick  fucceflivrly.  And 
'lis  a  very  furprizing  thing  to  fee  bow  very  quick 
tbti  work  is  performed  j  and  how  in  an  inttant  he 
ipells,  refolvcs  upon,  and  cakM  oak  the  kftnl  |n> 
ters  which  compofe  his  work,  and  fupply  bis  Aick. 

Having  compo(ed  one  Line;  if  it  ends  with  a 
mrd,ot  a  Syllable  and  a  Di viVSm.and  joft  fit!  the 
fure,  then  it  needs  no  more  7ij/?s/^«i^M  they  call  it, 
the  Si$el(,  being  duly  filled ;  bat  if  the  Line  con- 
clude not  fo,  then  he  pi:t!  a  Sp^cf  :iirre  between 
every  wcrd,  or  at  leafl  lo  many  as  will  M  up  the 
Mse^brepiMiy  Stiff,  or /iitfi/;  the  Line.  And  here 
be  tiket  cue  thai  bit  Lcner  don't  B^ifg,  «s  they 
call  it,  r.  e.  Stand  a  Shew. 

Aiterhe  bath  thus  compofed  one  Line,  hebcgint 
mother,  anti  fo  goet  on  till  his  Stick  be  lull :  and 
when  it  is  fo,  beonptietir,  hying  it  down  on  bit 
Lcn'er  Cafe,  and  by  meant  of  a  HfgUt  of  jnft  the 
length  of  the  Line,  be  claps  it  down  into  tbe  Gal- 
S  f  laring  the  firft  line  clsfe  and'Uprigbc  mtiflft 
tbc  lower  Ledge  of  tbe  G4//9. 

As  be  S«tt  or  compofet  tbit  fitft  ftidc  of  Lecirr. 
In  he  goes  on  ti!!  his  pspr  ii  out,  remciiibring  ifrer 
the  laft  line  of  every  fagc  to  kt  %DireHio»i  tbac 
is,  be  fets  a  Line  of  Quadrati  and  at  the  End  of  ic 
tbe  firfl  word  of  the  next        or  if  the  word  be 
very  long  and  the  Line  i«ry  Oiort,  two  Syllablei, 
or  fometimes  btit  one.  of  that  word    And  when 
CIS  the  firil  Page  of  A  Sheet,  be  fen  a  Signature  as 
*d)ey  call  it  (i.e.)  A  for  tbe  firft  Sheet,  £  for  the 
SrcMid,  &c,  And  ib  fuoceffively  till  he  come  to  W 
which  it  always  skipt,  becanfe  the  Latin  Alphabet 
no  fuch  Letter. 
When  our  Cumpefitir  bath  got  a  full  Page  in  bit 
Galley,  he  next  ties  it  up  faft  together  with  a  Pack- 
•h:tMi.:,  L.r  C'nrcl,  arrnrding  to  the  bigrc's  rf  his 
LsiU'raiid  Page,  and  then  carries  it  tu  ihcCorrechng 
flcne,  and  here  all  the  Paget  which  belong  10  a 
(heet.  with  the  Cbsfi  and  Furm'turt  aboni  then, 
arednly  pboed,  or  imfoftd  as  they  call  ft:  that  ir, 
fo  difpofcd  or  ordered,  asthat  whrnthe  Sheer  cnir-c; 
CO  be  wrought  off  at  the  Pre^  all  the  Pages  may 
be  folded  into  an  orderly  SueeefBon.   Au  dtt  4 
different  volnmet  of  Foliet,  S^armt  Off««w,  and 
Twtlvtj,  ate  all  <Kverf]y  im^/r^. 

C-irreBim. 

In  C^rffliW  Faults,  if  there  be  but  a  few  of  themj 
and  thclc  Es^  ones,  the  Compcfitor  gathers  the 
Corretftions  in  bis  Stick.,  begiiuiins  at  the  boitcni 
ot  cveiy  Page  and  ftAfccntUag:  becanfe  when  be 
it  CorreAiog,  the  corredlQna  of  tbe  Topof  the 
Page  ftand  the  fitfi  in  the  ttidf,  end  ibevefoie  ate 

rcadieft  to  his  band. 

But  if  there  be  many  and  confiderable  Fanlts, 
he  brings  tbe  Lower  Cafe  to  the  C«rr<i8ii>{  Stme^ 
and  taket  hit  CgrreSAif  at  he  vfct  then>.  Then 

he  unlulis  the  Ftrxn,  but  keeps  the  Quoint  pretty 
fight  up,  Icafk  his  Letter  fliould  hang  or  Jquabble: 
and  there  foMing  tbc  Proof,  fo  that  the  Htatl-ling 
in  it  may  lie  in  the  fame  Range  with  tbe  Htad-lint 
of  the  Metal.  &c.  fo  that  all  die  lines  in  tbe  Prttf 


coincK 


c  or  range  right  with  tb<: 


rL-Ij'i.' 


L^i 


c  onet 


in  the  Metal ;  by  running  his  eye  along  cafily  the 
feveral  Places,  or  Lines  in  the  Proof,  where  tbe 

CcrrrRar  had  mark'd  a  Fault  j  he  as  eafily  meodt 
t  in  the  Corretponding  Line  in  the  Letter  of  Me» 

a!. 

U  theie  be  a  Ltag  word  or  woic  than  one  left 
Ttt  «tt 


Digitized  by  Google 


P  R  I 


P  R  I 


out,  ilic  Compolltor  is  ulu*ily  loiccd  lo  cvct'Tuu, 
«« tbey  c*U  it :  i.  c.  be  muft  pm  fo  much  of  ibe 
forepart  n(  ihe  Line,  into  the  Line  above  it;  or  lo 
much  ot  the  binder  pftn  of  the  line  into  the  next 
Line  noder  iif  M  will  make  Room  for  whai '» left 
out. 

IfaiBcbbelefcODC,  liciiiaft«wr>nnfiraiiif  lines 

cubcr  backwardj  or  tcrward',  rr  fiirh,  rill  he 
come  tonBreslij  and  wiien  becomes  thiibct  it  n  be 
not  Grntf  if,  A*  their  word  %  then  he  is  forced 
CO  Or/Wwrotine:  tod  loiBediMt  to  m;  in  iJuu 
tine,  be'b  forced  lo  over  nm  die  mm  ng^  back 
wards  or  forwards,  tilJ  that  Line  can  conoe  in. 

TbcQjiite  contrary  Proceli  moft  be  take,  if  he 
fatppen  infteaii  of  Leavtnf  tut,  to  fet  any  thing 
$mcefver:  for  if  it  be  but  litde  be  tBoft  uke  it 
out,  then  D/ivi  cuthuhdstttr:  Bot  if  it  be  as  niBch 
aa  two  or  [hrcc  f  ines,  S4c.  Then  Ll  muft  over-run 
tbejoext  Page,  orntore,  and  iomeiuncs  the  whole 
Sbeei,  liUii  be  Dtimt  cut. 

After  all  this  Corre<aing  there  is,  or  always 
(hoiild  be  a  I{evife,  to  fee  that  the  Faalts  arc  tru!)' 
mended ;  lod  if  not,  to  have  ihcm  /(f  Con  v  .  i  by 
niikxkiflf  cidKr  tbe  wboie  Ftrm,  or  only  thai 
QtMrtrrof icwbeie  ite  fii«bi  are,  && 

Ami  bcraufe  'tin  a  Thing  very  ufeful  for  all  Au- 
thors, and  Corrcikors  of  Prioung  preflcs  to  be  ac- 
qatinted  with,  I,Aall  conclude  this  AcGOWK  of 
ff imtag  with  propcrdiredioat  for  boib. 

And  firft  tke  Aathor  ftieuM  well  enmiiie  Ua  Go* 
py  before  it  to  the  Prefs ;  and  P««#  and  Af^rli 
u  fo,  as  that  the  Cwi/#«r  may  know  what  words 
iftSei  in  BngUpa,  Uttick,  Capiuli,  &c.  For  bis 
J/4//f/(;  words,  tie  dionld  draw  a  line  nnder  tbem 
TfcwJ;  for  Englifli  words  two  Lines  Thus :  and  for 

Capitals  a  Line  of  Points  or  elfea  Unewidi 
Red  Ink.  If  there  are  no  Proper  *flrf44i  made  in  tbo 
Copy  ;  the  Aurhor  nvift  fiipply  them  by  a  Croichei 
[Tea/.  b«foic  the  word  lie  wottld  have  begin  bis 
new  Paragraph.  ^, ,  . 

And  evtry  AKkor*  if  ^'^  poflibiy,  out  ot  a 
dneteiisd  ID  bn  own  Repuutioo,  which  elfe  may 
machfnffer,  orat  tcaft  as  much  a^  he  can,  will  cor- 
toSitbcSbeMt  of  bis  Booit  itimleit  ^  thai  is,  look 
tbcm  over,  after  the  Printers  CorrecSor  bath  men 
ded  tbe  OnnmonTypaKrapbtcfc  Faakat  And  wbe. 
Cber  it  be  the  Author  Mdf,  or  fomeoiher  Ok- 
redor,  th.u  hath  ihi^  Carr  iipon  h:in,  rhc  way 
of  corrcdiog  Faults  fo  aa  they  may  be  mended  by 
tbe  Compofitor  it  after  tbia  maoBcr. 

When  one  Letter  is  put  inftead  of  nodier,  as 
in  this  woid litfotTbt;  he  daftea one  Ae wrong 
c(  Letter  ihvi?  And  ^^I'rite?;  the  Ut- 
ter it  flvouki  be  on  the  Kigfai  Hvid 
Margmoi  the  Ptge,  right  aoaiait  the 
fame  f  ine,  and  makesaDlib  be- 
hind It,  as  yciu  may  fee  in  the  tUr- 

If  two  ot  three,  or  more  Words 

in  cbf  fame  Urn  have  Fault i  in 

tfaetn  as  in  tbefc  Words,  Pj?cicr^ 

peor  f#rce  $  where  firft  an  o  is  Stt 

infteaidof  t,  e  inftead  of  c,  t  iDftead 

ofr,  and  c  inftead  ofo^  Tbefc  be 

marks  in  an  orderly  faooeffiott'  10- 

warJi  the  Right  Hand,  againft  the 

fame  Lint,  as  yo»  may  Ice  in  the 

hitrgin. 

if  r  nr  word  be  fet  inftead  of 

Smile      another,  as  Sc#  ia|M  "f 


n 


acre     marks  Scotf  ont  thus  iizs£,  Smila 
and  writes  Smile,  aa  in  tbe  hStrgm. 

If  t  fVard  or  M^"'ijr,  Letter  or 
Ptimt  be  L*/t  cut,  he  makes  this 
mark  a,  where  it  ii  Left  tut,  for  a 
mark  of  Xnferaoo,  and  Writaintiie 
KUrgiK  wfaar  nifliifl  eome  in, 

li  X  Spscf  ht  If  ft  cut,  hz  n".aV.ci 
the  turmer  aiiik  oi  Inlertion  where 
it  ibould  come  in,  and  maHtM  dMI 
mrlc  ^  ia  (he  Mitgim.  ^ 

If  a  whole  SetiteDoe  be  Ltft  mt, 
too  loDg  to  be  Writ  in  the  Mirgin, 
be  makes  the  mark  of  Infmim 
where  it  is  Left  tut,  and  only  Writes 
fOut) in  tbe  Margin.  IF  the  S«n>  (OvO 
tence  Left  out  be  not  very  long,  be 
Writes  it  under  the  P*£?,  or  on  tbe 
Left  Hand  MMrgim  ^  tbe  Pdigat  ' .  . 

Sat  if  it  be  too  large  to  be  Writ  in 
ic  Mdrgln,  or  under  '.he  Pj^c,  he 
Writes  in  the  AUrgin^  bee  the  Cc^g^  ^  Copf^ 

If  a  Word  or  Scateace  bo  St$ 
twice,  aa  Hon  Him,  be  marfcioai  ■ 

one  Him  thus  Hi:::,  and  matcM  tbk 

mark  ^  in  (he  Margin,  for  Dek,  to  ^| 

take  out. 

If  a  I,«if«r  be  woed  tbm  4r,  ^ 
be  dafhes  it  oat  at  you  (ce,  and 

makes  this  mark  in  the  M^gin. 

li  Words  arc  Trmjfxijed,  that  is, 
if  one  Word  ftand  in  another  Woidl 
place,  as,  no  I  love  Swearing,  and 
it  Ihoald  be,  I  love  no  Swearing  ; 
be  narks  this  Ftuh  tbus^  bo|  I  lore 
Swcsrin^,  and  m:;V'ej  this  mark Q  1^ 
in  the  Margin.  I  he  like  mark  be 
makes  in  Msttur  and  lM«i||iaif  cnro 
L  rttm  are  Tr^fti*iL 

If  a  Smm  or  to  ni  or  n  ftiadhrtfil 
^f.  fticK  up  and  Print  WMk,  as 
iwccn  thefcgwords,  he  marks  in  tbe 
KUrgin  ibnt. 

Ifa^«ribe5«r  tn  ^MfMn  Letter 
inftead  of  tHiHek  or  Em^li/h  Letter, 
he    diflxs  t!ie  Word  imdernfjaili 
thus,  and  Writes        or  Eng.  ia  I(al|  Engl 
tbe  M«ft«r. 

In  like  manner,  if  a  Angle  Letter 
or  more  Letters  be  Set  in  t^emsH  Let' 
ter,  and  it  ibould  htltstick^ct  Btf 
gl^  Leturt  or  if  in£Nxl^ar^4> 
Tiel^,  and  !i  monld  he  J{mmi*  Lrtbr, 

be  dafliesthe  Lett-r  or  L.-ttm  thuj 

underneath,  and  writes  Ital.  ^«m.|tal|Rom|Sng 

or  Enr»  in  the  Mtrgim :  Or  if  Loth' 

erCd/e  Letters  be  %tt  ioft  cad  of  €*• 

pitslt,  be  daihes  them  uoderneatb,  Captj 

and  Wnies  Cdft.  in  the  MArgin. 

Having  Read  the  Matter  of  tbe  Prttf  be  cxa- 
mtnet  again  if  itw  Fsrm  be  light  Imfet'd,  for  tbongb 
he  before  tum'd  the  Pago  in  the  Proof  as  he  read 
tbem  acoordiog  to  their  orderly  places,  yet  he  will 
fcairoe  tmft  to  that  alone,  bat  again  examines  them 
on  purpofe,  and  dittodly,  which  he  does  not 
ly  by  the  Direaim  J^erJ,  bw  by  examining  ib* 
whole  Sentence  the  DireHitn  comes  in,  both  at  the 
end  of  tbe  gagt,  ^od  the  beginning  of  tbe  next 
tMge.  ^ 
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He  cxa:r.;t-cs  diar  aj  ihe  Sgnttiiret  arc  right, 
and  all  thcTj>>/4nd  Foiio's. 

U  (be  Work  be  Urge  Fmrh  and  fmali  Letttr,  be 
bu  a  fecond,  atid  fomctiines  a  durd  wbicb 
be  Reads     the  Gift, 

Afwr  ibe  Second  or  Third  Procf  he  has  a  i^f 
wl4cb  «l  airo  a  Pmcf  /heet :  He  examines  in  this 
t^ife  F*u:t  by  F4tt/«,  if  all  tbe  Esuiti  be  markr 
in  tbe  Uft  Proof  were  caKfaU^  nM<M  bj  tbe  CMh 
f^iar  I  if  no^  be  nu'rkitbem  m  tbe  t^9^, 

PRiMTS.   The  Original  tSprints  or  Cutts.  a* 

we  rorr?-:tr?5  call  ihcm,  was  ihis;  in  the  Year 
1460,  o;^  Mifo  Fintguctrx,  a  Goldfmitb  of  Ftt 
rm^,  graved  his  Plirci  and  then  cafting  fome  of 
it  itt  melted  Britnftone,  be  perceived,  tbac  what 
cme  Wof  (be  Mold  wa<  tanakt  with  the  iatne 
rrims  ai  b's  Plate,  by  hcRIack  which  the  Sulp",  u 
bad  taken  liom  the  Giavir.j; :  ntter  tius  he  cncd  to 
do  as  much  on  Silver  Plates  with  wet  paper,  by 
toUing.it  iiBiaoibly  with  a  Roller,  and  ibis  fuc 
crrdedi  Tbit  Novelty  tempted  jf^ecM  BdUhi, 
a  Goldfmith  cf  the  fim.-  City,  to  attempt  the 
fame  thing,  which  be  did  witbSuccefi;  iograving 
feveral  Places  of  SMuJro  Raieelto't  InTeodoo  and 
Defign  ;  and  upon  this  Andrew  M*ntegn»,  wbo 
was  (ben  at  R^me,  fet  about  engraving  fome  of 
his  own  Pieces.  •  Th:.  knowledge  getting  into  F/4i»- 
ders,  hisrtinoi  Amwetf.  a  famous  Painter, graved 
abnndance  of  Plates  of  his  own  InrantioB,  and 
feot  fercral  Prints  into  U»lj,  which  were  nurki 
tbufi  M.  C.  After  him  the  Famoiu  Altert  Durer 
appear'd  and  gave  the  wurld  a  v.ift  number  of 
Prinn,  both  in  wood,  and  copper.  About  this 
time  one  Hu^o  it  C«r^,  an  Wi«t  Painter  of  no 
great  Cipicity,  but  of  a  rc^i-:  In';'cirion.  found 
out  a  way,  by  means  of  fc^crji  I'isrcs  of  wood, 
to  make  Prims  rclemblc  Defigns  of  C'aifOhfcuro: 
and  fome  YetrsaftertbelnventiODof  Etching 
dilcovered,  whicb  wai  kon  made  tiCe  oF  bf  Fxr. 


PR! 

PRISAGH,  IS  the  Cuftoai  or  Share  thai  belongs 
CO  the-  Q^ieen,  out  of  fuch Mercbaodioe il  wfcfB 
at  Sea  by  way  of  lawfolftiae^  * 

PRISM  :  :\Cili(%  hounded  wrtb  two  equal  and 
paraik-1  1  nanguiar  Ends,  and  ibree  plane  and 
well-polithcd  Sides,  which  meet  in  3  Parallel  Lioea, 
running  £romtbe  3  Angles  of  one  Bud,  to  th^  c  of 
tbeol&r.  t<  called  «  Pri/m  j  and  is  uled  in  Opucks 
10  make  many  noble  acd  curious  Experiments  a- 
bouc  Ligbt  and  Coiourtf  for  tbe  Rays  of  (be  Sua 
falling  upon  it  at  acmaia  Angle,  do  tranfiiuitbio* 
it  aJk^ffirmnor  Appeirinc?.  i  I  n'li  like  the  fr// 
or  Rain-bow  in  ibe  Heavca;..  Under  the  vwor4 
Colour i  yoj  h«ve  a  great  variety  of  Ezperimeott 
made  with  fiftb  Glalfet,  bf  «bc  XoooaparaBle  Sir 
If.  NewfMi;  and  frooi  wboice,  bia  good  meafur^ 
he  hath  eftablilhed  bis  Dcmonftrativc  Theory  of 
Light  and  Colours  ;  a  large accouBt  of  which  you 
may  find  in  bisOftickt. 

How  to  find  tbe  Refi^ion  of  a  Raj  of  Ligbc 
paffing  tfaro*  fncb  a'Prifiii,  tbe  lane  Antbor  <hem 
thus :  Let  J  /'  e  reprcfcnt  theSedlion  of  this  Prifm 
made  by  a  Tiane  pafling  tranfverfely  to  three  mh' 
rallel  Lires  or  Edges,  then  when  the  Light  pafletb 
thro*  it}  and  let  drbetbe  Ray  incident  cn  the 
ftrft  fide' of  rbe  Prifm  a  c,  where  the  Light  goes 
into  the  Glafs :  Then  by  putting  the  Line  of  Inci. 
dencc  to  the  Line  of  Kefradlion  as  17  to  11 :  Find' 
(by  the  Dircdion  given  under  the  word  beidenet 
in  this  Volume)  j/'thefirft  refraded  Ray;  then 
taking  this  Ray  for  the  Incident  i^^r  on  the  fecond 
filcot  tbe  Glafs  he,  where  tbe  Ligbt  goes  out, 
find  tbe  next  rcfradxd  Ray  fgitn  poniiig  tl^ 
i(tr««  of  tbe  LiMof  Inddeneeco  tbeLiocof  Refra- 
dtion  as  1 1  to  17;  for  if  tbe  Line  of  Incidence 
ouc  of  Air  into  Glafs  be  to  that  of  Refra&ion  at 
17  to  II,  the  Line  of  Inci^anrfaadKi^da,  ovtof' 
Glaftinto  Air,  mnft  be m  it  10  ty, 


The  laitie  admirable  Author,  Optiekf,  h  *i'>I^y  l^'*  '"oft  accurate  Erpcritrcur!,  to  explain  tbe 
flwwH  bow  by  (be  Pf opat ttcf  Of  Ltgbtdifcovercdlp/)4iHin«M  of  Coloan  nudf  by  Frifmi^  ttoii. 


T  t  c  » 


Let 
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Let  a  I  c  hi  a.  Prifm  refraAingtbe  Sun's  T  :c^t. 
brought  into  a  dai  knrd  Room,  by  the  Hole  F  f,  al- 
moft  as  broad  as  the  Prifio ;  and  letm  »  be  a  White 
P«pUr  on  which  the  refraifled  Light  n  oA :  And 
fiippoledie  Uoft  refrangible  erdeepeft  Violet  Rays 
to  fall  oa  the  Space  t^v,  the  left  tefrangililc  erdeepeft 
Red  Ray  on  the  Space  T1,  the  tniddle  lort,  between 
ifae  liidicoand  Blue  Rays,  on  the  Space  Qx  i 
mtd^  Utt%  of  Uw  Green  R«ya  on  iIk  Spice  R  f ; 
the  middle  fort  between  tlie  YeTfow  aad  Orange 
Rays  on  the  Space  S  r ;  and  the  mher  intermediate 
forts  on  intermediate  Spaces.  For  {o  the  Spaces  on 
which  ibe  feveral  fons  adequately  fall,  will,  by 
lealon  of  tbe  differeok  Refrangibility  of  ibefe  forts 
be  one  lower  than  the  other.  Now  it  tbe  Paper  m  t. 
be  fo  near  the  Prlfm  that  the  Spaces  P  t  and  ^  dt 
not  interfere  with  one  another,  tbe  diftancc  be 
tweeo  them  T«  will  be  tllumiiuieil  by  all  the 
Ibrts  of  Rays  in  that  Proportion  to  one  another 
which  they  have  at  their  very  firft  coining  ooi  o( 
the  Piifni,  snJ  t  onlequently,  will  be  White.  But 
the  Spaces  P  X  and  ^  en  either  band,  will  not  be 
ilhuniaared  by  them  at  all.  and  cberefoie  ixnll  ap- 
pear coloured ;  an.l  particuUrly  at  P,  where  tht 
Ottttnoft  Violet  Rays  fall  alone,  tbe  Colour  ti  uli 
be  the  dcepcft  Vioicc.  At  Q_  where  tbe  Violet 
and  Indico  Rays  are  mix'd,  it  tnuft  be  a  Violei 
inclining  much  to  Indico.  At  i(,  where  ibe  Vio- 
let, Indico,  H'tic,  and  one  half  of  the  Green  Ray» 
are  inixM,  ilitu  Colours  muft  (by  the  Cojilk.uui 
on  of  Prcblcm  i.  in  pag.  1 14)  compOUIld  a  middle 

Coloor  betwecaioMco  aad  QIim,  At^  whSTe 
•It  the  RaykarBajNfil,  the  Red  and  Orange,  chin 

Colours,  ought,  by  the  fame  Rule,  to  compound 
a  faint  Blue,  verging  more  to  Green  than  In- 
dico. And  io  the  progrefs  from  S  to  T  this  Blue 
will  grow  BMce  and  more  faint  and  dilwea  till  at 
T,  where  all  tbeColoiin  begin  to  benlx'd,  it 
ends  Iq  Whitcncfj. 

So  again  on  the  other  fide  of  the  White  at  T, 
where  the  Icaft  refrangible  or  utmoft  Bed  Rayy 
tte  alone,  tbe  Colour  muft  be  the  deepeft  Red 
At  e>,  tbe  Mtstare  of  Red  and  Orange  will  com 
pound  a  Red  inclining  tn  Orange.   At  ^      :  Mix' 
mte  of  Red,  Orange,  Yellow,  and  one  half  ot 
tbe  Gteen,  mnft  compound  a  middle  Colour  be 
cween  Yellow  and  Orange.    At  ^,  the  mizturr 
of  all  Colours  but  Violet  and  Inaico,  will  com- 
pound a  faint  Yellow,  verging  m  u  w.  Green  tli  .n 
Orange:  aad  this  YcUow  will  ^tow  more  faun 


and  dilnte  continually,  in  its  progrrl*;  frrm  y_  to  », 
where  it  will  become  Wbae  by  a  ttuxiuic  of  all 
forts  of  Rays. 

Thefe  Colours  ought  to  aopeir  wetc  tbe  Suo^ 
Light  perfedly  White;  biKlDMati&  itimrlinei  to 
Yellow,  the  ezcefs  ot  the  Yellow  Rajs,  where- 
with it  is  ting^,  being  tnix'd  wuh  the  laint  Blue 
between  S  and  T,  will  draw  it  to  a  faint  Greco^ 
And  fo  the  Cbionrs  in  order  kcm  B  to  T  ought  to 
be  Violet,  Indico,  Blue,  very  Umx  Green,  White, 
fiint  Yellow,  Orange,  Red.-  Thus  it  is  by^com- 
putaiion,  and  they  chat  pleale  to  view  tbe  Colotiri 
made  by  a  Prilm  will  find  it  fo  in  Nature. 

Thcle  are  the  Coloun  on  both  fides  the  White, 
when  the  Paper  is  held  between  the  Prifm  and  the 
Point  3^  where  the  Colours  meet,  ihc  Interjacent 
White  vaniflies:  For  if  the  Paper  be  held  ftiil  iar< 
iher  off  from  the  Prifm,  the  moft  refrangible  and 
leaft  refrangible  Rays  will  be  leaft  in  the  middle 
of  the  Light,  and  the  reft  of  the  Rays  wh^h  aie 
round  [here,  will  by  mixture,  prcducc  a  tnllec 
Green  than  before ;  alfo  tbe  YcUow  and  tbe  filos 
will  now  become  left  compoandcd,  and  by  oonfe- 

'"•ucncr,  rr.'^''t  irtfnfc  thanbcfopj. 

And  it  th:u'  a  Priim  you  view  a  Wlii;t;  Objccl 
encompiffed  with  Black  or  Darkt.els,  the  tcalon  of 
(be  Cotoura  appearing  00  (he  £dgcs  is  much  tbe 
(ame.  If  a  Black  ObjeA  be  cnoompaflcd  with  • 
Whhe  one,  the  Colours  arifing  frtm  feeing  it  rbro* 
a  Pridn,  are  to  be  deiived  licin  the  Light  of  tbe 
White  one,  fpreeding  into  the  Regions  of  tbe 
BlaiHc  i  mA  therefore  4hev  will  aMiear  in  a  omi* 
trary  order.  And 'da  tbenm  wbftan  Objeft  ia 
viewed,  whofe  Parts  are  fomc  of  thrm  Icfsormore 
luminous  than  others :  For  in  ihe  Borders  of  the 
more  or  left  luminous  parts,  Colours  ought  al> 
ways.  00  the  fiuncFnnciples,  to  arife  from  the  ex- 
ec fs  oiF  tbe  Li^  of  tbe  move  Inffluiont,  and  .  to  be 
of  the  fr  nu-  kind  as  it  the  darker  parts  w^  Black* 
tmt  yet  to  be  more  faint  and  dilute. 

And  what  is  thus  faid  of  the  Colours  which  are 
exhibited  by  Prifn^  may  eafilybe  applied  to  thole 
Colours  which  tbe  Glaifes  of  Telefoopes  and  Mi- 
crofcopcs,  or  even  the  Humours  of  tbe  E>c  pro- 
duce:  For  if  theObjed  Glafs  of  a  Telelcope  be 
Thicker  in  one  pan  than  another  ;  or  ii  one  halt  of 
the  Glafs,  or  one  half  of  tbe  Pupil  of  tbe  Eye,  be 
covered  by  any  Opake  Body,  then  that  Objetft 
Glafs,  or  its  half ;  or  the  half  of  the  Eye  which  is 
uncovered  may  be  cooOdcred.  at  a  kind  of  Cuntia 

with 
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Wrfj  ctJrvcd  Side!.  And  cvcty  Gials,  or  PeUuad 
Cmcui  (or  Wcdgr)  will  produce  the  fame  cffeA  a* 
a  Prifm,  bf  iclra^f  cbe  H4ys  (tf  «•  ibey 
ate  awlaiiaed  tbfo*  it. 

PROCURATION'S,  arc  a  Pecuoiiry  Sntn  or 
OomfoBaon  ptid  by  the  Parifh  Prieft  to  an  Ordt- 
ouy  or  fmie  ocber  ficdcialliad  Jodte  ,^  «$  an 
Arnideioon,  tSc.  lO  commme  for  ne  rrovifioa  or 

En:ci  taifiment  which  was  niherwife  to  have  been 
proturtd  tor  bim ;  which  Efltertaiomeot  waicai* 

led  a  Pr'curan'i-n. 

PROCURATOR,  i^  nfcd  for  one  ih»c  gather- 
eth  tbc  Fruttf  of  a  Benefice  for  ano(hcr  man  ;  3  l{.t 
Sri::.  1.  cap  3.  a*  P  ocurjry  was  the  wor  i  rthi  ln 
ftrumeot  impowering  bim  to  do  it.  In  the  Weft 
of  Bf^lmdt  hch  fedBom  ««  cattad  fnlkn  to 
tUidar*  Ctow/. 


 PRO  

FK013ES  Hunej :  This  is  a  1  it]c  oheii  given 
in  our  old  Books  to  the  fiaroas  or  other  Military 
Teoaati,  wiio  wrcre  called  to  (be  Kiaa's  Coundis 
an<f  wat  no  nme  dian  KmhJwi  H^enn  &  fiithi. 

PROPER,  Prcfrum  vtl  Prcfertmn  is  the  Time 
appointed  for  the  Accounti  of  Sheriffs,  and  otbec 
Officers  in  the  Exchequer  ;  which  is  twicea  Ycar« 
ifn.  SI  i. )«  In  another  Seofe  Fr«^  alio  6g* 
aifies  AadkerorEiMlMVOiiver  10  prooead  in  anf 
AAIm  bf  an  J  Mia  cooemwd  lb  w  do. 

PROFILE,  in  Fortification,  is  the  ReprefentaF 
tion  of  the  Height,  Depth  and  Thirkne!>  of  any 
Work ;  and  fuppole  the  Work  mi  pcipcndiculariy 
down  from  Top  to  Bottom  ;  as  in  the  Figure  an- 
nexed, where  yon  bave  the  Profile  of  a  Amftrrl 


a  ^/  ai  ti  the  Soljdhy  of  (be  Rampart,  4  m  its 
Ba(e ;  ^  /  its  Top  ;  t  c  its  perpend  icn:;;:  Height ; 
«  b  its  inward  Ttilat  or  Slope ;  Im  us  outward 
T<f/r//  or  Slope;  i  «  ji  the  Terremplain;  e  I  if  the 
Bale  of  the  faraftt,  »  d\x$  Bsnquet ;  fb  it  the  in 
ward  Xf/M  of  the  Parapet,  1/  the  outward  one. 
b  i  its  upper  one  ;  /;  a  15  the  inw.ird  Height  of  the 
Parapet,  t  the  otitward  Beigbt  j  /  tire  Cfrdm  ; 
*  0  f  9  reprefenti  a  Pauffcbray  witb  itfl  Ban> 
qaet,  0c-.  ij  r  is  Lizitre  or  Bom  ;  r  ^  t  u  x  i* 
ibe  Fots  or  Dicch  ;  r  s  the  Scsrp  ;  u  y  the  Coun- 
terfcarp  j  t  the  Luccrie  ;  (p  m  the  D:pth  of  the 
Dicch|  the  Covcri-way ;  *  ^  ♦  the  Parapet 
and  <ractt  of  cbe  Co? en*way ;  ^  ^  tfae  Height  of 
the  Barnquet  and  Parapet  of  the  Coven. wav  ; 
X  *  (he  Bafia  of  ibe  GUcis ;  e  *  the  Slope  ot  the 

^OfM.  Vieeemttii.  TW  tfft  tCftanl  IVW 

of  the  Sheriff  could  not  be  known  before  tbc  fi- 
nifliing  bis  Accotmis,  yet  it  fc^-m?  there  was  anci- 
ently an  EftioMte  wbat  this  conitanc  Charge  of  the 
Annual  Revenue  amounted  10,  and  what  the  con> 
ftant  Allowances  amounted  to  accord ing  to  a  M«- 
dium ;  and  thofe  Sumins  w  rc  d  ino  the  Es 
cbcqucr  at  the  Return  of  the  Wnt  of  Summous  vt 
(be  ripe  ;  and  they  were  and  are  to  this  day  cal 
led  by  this  Name  ProUe  Vicectmitis.  Bnt  al-ho' 
thele  Prefers  are  paid,  yet  if  on  conchifion  of  tbc 
Sheriffs  Accounts,  and  after  the  Allowances  and 
Difcharges  bad  by  faimi  it  appears  that  be  be  in 
Surplufage,  or  tbar  he  be  charged  wKb  aore  than 
indeed  be  could  re  ive,  be  faatb  bit  An^^i paid 
or  allowed  to  him  agam. 

PROJfiCTIVB  Ditllimg,  is  Ibe  way  Ot  Draw. 
10^  by  a  mthcMl  of  FrojEoiaiit  ibt  mw  Ekar- 


Lines,  Fumitiira  of  Dtdi,  CIc.  on  any  i(iW  4 
Surftct  whatfocvcr,  witboat  any  regard  bad  to  cfat 
Situ4titn  of  tbol'e  Sarfacei»  either  as  to  DfcUiuH* 
m,  J(«-  or  IneUtuukm.  Tim  curious  and  in  onaiy 
Cafei  moft  ufeful  manaer  of  Dialling,  feems  to 
have  been  the  Invention  of  otir  Mr.  Stm.  Fojltrt 
ternicrly  Aftroncmy  PrulVfTni'  in  Gifp^jm  College, 
Something  of  ibii  wat  printed  in  hi*  PtftLvmcut 
mfitOmnn  1^59,  and  mUHt  added  by  Mr.  Lejf- 
kntin  (in  his  DiiUhi?)  from*  Maniifcripc  wbidi 
Mr.  Fcf^er  left  btiiioa  h'm. 

In  order  to  perform  this  manner  of  PrejeSive 
OUUmtg  after  Mn  Btftr'*  way,  there  is  aecel&ry 
a  Stwttdr^t  dwidad  MW  two  Quadranu,  whole 
Diviflons  mwh  begin,  and  be  numbred  both  ways 
from  tbc  tniddk  Point  in  the  Atcb,  10  tbc  Diaix)c> 
ter ;  which  Diameter  mnft  be  made  to  receive  a 
Ruler  into  a  Grave  made  in  it,  16  ai  tbai  the  Semi' 
esrWSraMy  Hide  eafily  along  it,  and  be  fafteaed  by 
»  Seme  any  where  upon  it .-  It  w  i!!  lic  convenient 
to  have  two  or  more  of  tbcfe  Rulers  of  diifcrcol 
LcDgrh!^.  You  may  fee  tbe  Fig*  of  this  Semicircle 
and  Ruler  io  LtjUurns  DM'mg,  f.  if 8.  Boc 
rherc  is  no  difficulty  in  underftanding  tbe  ofc  of  j| 

...  .ill  ,  an:!  a  Qu.sdranL,  tlividfij  on  liylL  fidcs,  IBa|'^ 

very  well  luppiy  tbe  place  of  tbe  Scmiciide. 

The  General  Ulie of  tfablailnilDeot  it;  Vpm  « 
Line  dfiwn  any  rchcrt,  p'cj  ffi  an  Altitude  or  De' 
f>refj'ie»,  above  ci  itLiv  ihc  Huii&iN,  frem  4  fix  d 
Point  fUced  4t  M  diflance  from  tbMt  Line- 

The  oaaoner  of  doiog  which  is  very  eafie ;  For 
if  yon  bold  ^  Bdge  of  the  Roler  to  tbe  fizVI 
Poim,  andalibapply  tbe  Point  of  the  Edge  of  the 
Ruler  to  tbe  Line  given,  rtmoving  it  higher  or 
lower  (as  occafion  requires^  till  the  Thread  ard 
Plumaaaof  the  Senidrclc  or  Qpadram  fall  on  tbe 
degr.  dt  Altlndt  «r  Deprtfioo  imcnded  j  for  tfaao 


\ 
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the  Pvuler  lits  at  \\ic  Altitude  or  D.pi'n,  and  I'o 
projeds  it  Uuiu  the  £sa  k'omiato  t  i.iae.  as  w«t 

Tim  Genrntt  and  Eafit  9S)S  t»  frcjeil  Hcur  Linti 
m  49  5n  lacs.  CMCMPft  Cun*)e,  &c»  imetiimig, 
Hfclimmg  tr  Otelimt^, 

1.  I  ft  a  Gnomon,  being  fiifl  flurpcned  into  a 
Pcint,  be  fhapcd  and  faftiKd  in  tuch  vv]:c,  that  it 
no  way  binder  cither  the  draught  of  the  Horiton 
tal  Line,  or  the  Point  of  the  Shidow  hem  havitip 
free  acccfs  to  tbe  Dial  at  ail  tinicf  of  the  Year. 

2.  Draw  in  Hor  ,r  niai  I  ine,  by  help  of  your 
Sejnicjrde  in  a  true  Level  both  in  regard  of  it  lelf 
«nd  alf»  to  tbfe  Point  of  the  Gnomon,  through  tht 
whole  Superfictea  on  which  th(;^  Dial  is  -.o  be  dc 
icrilcJ.  Or  having  two  Pui  nj  in  ihc  lame  I. eve!, 
with  the  Point  of  the  (ii  riDon,  prcjrdk  it  upcn 
jour  Superfictcf,  if  it  be  a  ragged  one^  And  ii 
tbe  Supctfidea  be  more  tbao  one,  or  if  any  of  tbent 
be  veiy  much  indinu!  towitd  the  Horizcn,  t  r  elfi 
be  very  rugged,  or  tar  renitiic  ire  ni  the  Ciiouiou 
JO  that  it  will  not  at  all,  or  not  lo  uell,  receive 
an  Hori2onial  Line  vpOD  it,  vou  ipay  Either  (et 
up  fome  Board,  or  ftacb  HkeOb)e<^,  unon  which 
for  a  time  yoa  arc  to  inlcribe  the  Horizcnt^i 
Lioe,  and  by  help  of  which  j^ie  Hours  were  to  be 
projected  upon  the  Supeifidct;  Or  elle  i  whscb 
perh  ips  will  be  better)  yoii  may  extend  a  Thred  in 
ttic  All  (it  matters  not  which  way,  nor  whether 
from  the  Gnc  ;  :i  [o.vaids  ihc  Sun.  cr  firm  th<. 
San  :  whether  lUcicbi  out  in  one  length,  or  with 
ferarni,  fo  long  as  it  liech  juftiy  parallel,  in  every 
Point  of  it,  to  the  Kuriroo,  aod  m  the  fame  Levr 
with  the  Point  oi  ibc  Gnomon:)  vvbich  being  b.x 
cd  in  this  manner,  will  very  well  fuppiy  the  ufe  oi 
tbe  Horisomal  Line :  or  ibe  Uorisootal  Line  may 
be  panlyTbred,  and  partly  drawn  upon  ilfe  Sa- 
perficicJ,  as  cccafir.n  (hall  be.  And  upnn  it  ma\ 
any  Point  be  transfmed,  and  figned  out  by  flip* 
ping  knou  of  Thred  tied  upon  it. 

V  J.  Upon  the  Superficies  of  ibe  Dial,  cblerve  rhe 
Point  of  the  Shadow  of  the  Coomon  (makit  g  a 
ni£rk  &t  It  ai.d  tliv  Sun^  Altiiiide,  boib  of  ibenr- 
at  ibc  tame  inrtint  of  time. 

4.  By  the  Altitude  obferved,  compote  tbe  Azi 
nv.ith  of  the  Sun  fn m  the  Meridian. 

5.  T!ie  lame  Azimuth  inuft  be  transferred  nnio 
or  proje»ftcd  upon,  the  Horizontal  Line  by  ht  lpol 
•  i%rpcndicuiar  I'hrod.  covering  to  your  ligbt  (a» 
it  bangerh  down)  the  Poimf  of  tbe  Gnomon  ajid 
Shadow  boih  together;  anJ  -hz  lame  view  cut- 
ting through  the  Horizontal  Line:  ublerve  then 
piUufhitUy  where  it  cuts  through  the  fame  Line, 
for  that  fame  Sedion  being  figoed  thereon,  iUli  be 
the  Az'i^^utb  projdSed  bira  the  Horizontal  Line. 

6.  1  ci  any  kind  of  Roa.-il  c^r  Paft-board  be  not\ 
applied  to  the  Point  t?f  the  Gnomon  ;  lo,  as  that  it 
may  be  Raid,  c  ihrr  upon  the  Horizontal  Lint 
(where  it  tray  (o  be  conveniently)  or  at  teaft  fo 
placed  'oward  the  Horizontal  Line,  that  it  may 
hjvc  a  juft  'i-  ;;-'itnnr:j  it,  anJ  in  iba"  j  oftuie  nia, 
bave  fome  flay  for  the  edge  of  ii  lo  rcit  upon,  thai 
after  kit  fumtlbed  wiib  locb  oeceflary  Lire^  as, 
niijft  be  drawn  tip  n  jr,  it  may  be  placed  in  ii' 
foimcr  juft  puiluie  w,ichciit  any  Imp^achmen: 
tJpoa  tbii  pljin     placed,  let  the  Feint  ot  the  Gro 
nion  be  ligoed.  wfaicb  may  be  called  the  Center ; 
and  from  tbit  Cenicr  to  tbe  Sign  of  tbe  Ai^Biitb 
befoie  projeOed  into  dw  Hotinnial  Line,  dmw  a 
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right  Line  :  tbi^  right  Line  lo  drawn,  lhall  repre*. 
(eat  opoo  tbe  Board  or  Paft-boardj  tfae  bmt  Asi« 
fntub  whicb  wat  before  compuied. 

7.  Then  if;  nr  a-.v-y  che  fame  Plain,  draw  op- 
oa  it  the  ivicndian  01  Line  of  11 ;  esicnding  it 
from  the  Center  before  noted,  at  the  mie  Angle 
ibat  it  batb  from  the  Asimutb  before  computed 
aod  dclctibed,  and  alfo  toward  tbe  tine  Coaft  of 
(be  World.  And  let  it  be  extended  on  both  6det 
the  Center  if  need  be. 

8.  To  the  Meridian  f']  pitched  upon  tbe  P»H- 
hcard,  draw{  (from  the  Center)  r[:.  \  ir^  of  an 
BotisoBta!  Dial  made  to  the  Liuiudc  wherein 
you  are. 

9  Ihen  again.  Jet  the  plain  Board  or  PaA* 
board  be  applied  p  iti  former  fitaation,.  tbf  Ceoier 
ut  th':  Horizontal  Dial  rfft-rg  upon  tbe  Point  of 
he  Gnomon  and  every  thing  clfe  anfwering  to  the 
fame  juft  pofture  that  it  had  at  the  firft.  Whicb 
done,  let  a  Tbred  be  fixed  io  tbe  Center  of  ibe 
Horiiomal  Dial,  by  help  whereof  yt^  tnay  cmf> 
fer  every  Hour  from  ihc  Paft-bnard  into  tbeHori' 
zooral  Line.  I  ct  cverv  Hour  be  therein  noted 
(h^finog  maiks  upon  tbe  Horizunial  Lioe  where 
u  It  drtwn,  or  by  iUppiag  I^is  upon  the  Thred. 
where  a  Tbred  Horoontd  Line  11  nfe>).efpeci«t 
ly  mark  oiu  the  Hour  of  ii:  For  which  (if  it 
chance  to  run  beSdes  the  Superficies)  feme  kiiid  of 
Objetfi  (wbcreon  the  Horizenial  Line  it  alio  to  be 
drawn)  or  an  Horizontal  Thred  mud  be  faftncd, 
that  may  receive  it,  tiU  fuch  time  as  your  Dial  be 
finrftcd. 

10.  Alter  all  this,  take  your  Plain  away  (for 
there  will  now  be  no  more  need  of  it)  and  conje* 

ihire  whrrrahont  the  Axis  of  the  World  would 
pali  from  tne  I'oint  of  the  Gi^omon  to  tbe  Poles. of 
'he  World,  for  into  that  place  is  tbe  Meridian  to 
be  projeded.  Which  that  it  nay  be.  done  more 
cofnmodiouOy,  if  no  objeA  ftand  in  die  wiy  that 
will  receive  it,  you  nnuR  placi-  one  there,  it  mat- 
ters nntwheib<r  abj\c  ur  below  the  Gnomon, 
chufe  ib^t  which  is  moft  convenient :  Or,  a  Thred 
laid  aOope  io  the  Mcfidiaa  juftly  as  it  ought,  will 
(erve  aa  well  as  may  be.  If  then  yea  bold  up  a 
perpend icu'.i:  Thred.  fo  that  by  yen  i:)c  you  may 
fee  the  Point  of  tlic  Gnomon,  and  a!.v>  the  Foini  of 
I  %  in  the  Horizontal  Line,  both  logeijier,  the  fame 
Tiirid  lo  banging,  iball  fhew  where  the  Meridian  is 
.0  b  ■  drawn.  Or,  you  may  ezKnd  a  Thud  frcm 
the  Point  ot  ihe  Gnomon  to  the  Point  of  xa  in  the 
Horizontal  Line,  which  Thicd  lhail  repreient  the 
Line  of  It  I  And  ftaying  yourTbicd  ibere,  doti 
to  it,  bang  up  t'.v;^  peri  •n.lirnia'  Thredi  at  a  good 
diiiaticc,  la  uuJi  liie  lainc- two  Threds,  give  you 
the  track  of  the  Meridian  Line. 

J  i.  The  next  Work  will  be  to  projedooe  of  the 
Potet  of  the  World  (that  namely,  which  lies  the 
(ame  w^y  that  this  pn-jcvfltJ  Mc:li.Uan  doili  from 
the  Poitit  of  the  Gaooica)  into  ibis  Meridian.  And 
this  is  done  by  elevating  or  dcpreflHiif  yc  uf  Semi- 
circle, from  the  Point  of  the  Gnomon  towards  the 
Meridian  Lioe,  according  to  the  Latitude  of  your 
Place  ;  for  fo  will  the  Ruler  of  the  Semicircle,  or 
a  Thred  extended  along  by  it,  Sign  out  the  very 
Pc-Ic  Pcint.  If  now  yoa  extend  a  Thred  from  this 
\\>\c  Point,  to  tbe  Point  of  the  Gi^oinon,[be  lame 
lhall  reprefeni  the  Axis  of  the  World. 

11.  Laft  of  all  ;  by  tliLA-  lul;'5.  all  the  Houri 
may  calily  be  projedted.  For  ir  the  Eye  do  lay. 
or  ptoj'>dt,  tbia Tbred  or  Axis  upon  each  Point  of 
thoCe  Houfs  tbac  were  inliened  before  into  the  Ho> 
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tmoavd  Lin«,  ibe  Axis  upon  an  Hour  Point,  or  a 
foiai  upon  the  Azit,  each  one  of  ihofe  PfojetSions 
AhU  fcprelftit  upon  your  Dial,  eicii  of  iftie  Hoars 
required,  anJ  will  fhew  upon  evcryObjcA  that 
Aands  in  the  way,  where  ihc  Hours  are  to  be 
dimwn.  Or,  where  oonveAient  room  is  wanting 
to  place  the  Eye,  To  as  it  my  make  tbii^je^- 
M;  there  may  two  Thrrdt  M  nM  for  fbe  fiMM 
pur^fc,  one  whereof  mud  be  faftncd  to  the  Point 
of  the  Gnomon,  iheoth'Tto  the  Fuledefigncd  in 
the  Meridian  Line.   Then  ftretching  one  of  the 
Tbredi  to  any  of  the  Points  noted  in  the  Horizon- 
tal  Line,  and  holding  it  there,  you  may  take  the 
othLT,  and  cxccnij  it  in  iln-  Snperficies,  lo  as  ic  may 
dofdy  pafs  bj  the  firft  Tbrcd,  by  whicb  Woik 
you  may  vakett  mny  Points  upon  your  Superg 
cie<;  ar  yn--.  pleaft,  thfo*  which  each  H  nr  U  ta  be 
drawn.    Having  thus  traced  the  way  betoic  band, 
yoa  otty  afterward  draw  the  Hour  without  any 
44kalt^  be  the  Superficiea  never  (6  ine|al«r. 
Among  wUcb  LiWf^  die  Skaiam  of  die  Onoc  of 
die  Gnomon,  as  ic  cicepeth  aloagr  will  Hkw  die 
Time  of  the  Day* 

If  «  PiDin  be  ofljgned  apon  any  Superficies  Flat 
or  Carved,  one,  ormore,  wherein  the  HoarjLines 
and  Axis  (hall  coDcnr,  how  to  proje<ft  tbe  Honrt 
to  that  Point,  and  to  fet  up  an  Axi?  atteuhr  r  rdj. 
nary  manner  to  give  Shadow  to  tbem  without  any 
knowledge  how  tbe  Dial  Aandetb,  in  refpeA  cfr 
dier  of  the  Declination  or  loclinacion. 

».  To  tbe  Point  afligned  (upon  any  fide  of  it) 
by  dirctflion  of  your  Scmituclc  or  other  level, 
mclcb  out  an  Himsmtal  Tfaicd,  (cnriog  for  tbe 
Hatfnmalljnet  diisHorisoonI  Line  nerd  notbe 
one  dire<ft  Line,  bni  may  be  rorred  it  one  or  mt  rr 
Angles,  provided  that  it  lie  totat;y  in  tbe  Supei  ii 
ck*  of  cne  Horizon. 

%,  Wicba  perpendicular  Tbrcd  beM  np,  wic& 
die  Sbn  into  the  aligned  Point,  and  into  the  nori* 
zontal  Thred,  anJ  tic  a  little  ntwrk  of  T^1l?.^  upon 
tbe  fame  Horizonul,  tbroogb  which  tbe  Mudow 
c»neib.  At  tbe  bme  inftant  al(b»  take  tbe  Syn's 
Altitude. 

1.  By  the  Altitude  taken,  find  out  tbe  Azimuth ; 
This  Azimubi  wbavever  it  be,  if  tepiefenied  by 

tbe  knot. 

4,  Apply  a  Paft'boaid  to  tbe  Aifigoed  Fdnt,  and 

bold  it  flat  that  it  may  anfwcr  ro  rhe  Horizomal 
Thred  alfo,  and  upon  this  Paft-buard,  protrat^ 
your  Azimuth  by  a  Thred  eztende  i  from  the  Point 
■digncd  for  tbe  Center,  to  lae  mark  npo«  tbe  Ho. 
nrJiical  Thred.  TM*  done, 

5.  By  help  of  that  Azmuth  upon  your  Paft- 
board.  proirat^  the  Meriiian  Line,  obfervipg  the 
true  Coali,  arvd  quantity  of  the  Angle  from  the  A> 
tknuih:  and  to  tbe  Meridian  defcribe  an  Hogdion* 
lal  Dial. 

6  Applying  the  Part  bnard  to  iti  place  again, 
all  things  ftandmg  right  a<  betore,  project  all  tbe 
Houn  in  the  Horizontal  Thred  from  off  the  Paft- 
bfiird,  and  fet  mark*;  tJpon  ihf  fnrrc  for  the  Point? 
of  eacb  icveral  Hour,  which  jnaiki  may  be  little 
moveable  Koonio  ilipto  and  fro  upon  the  tmt 
Tbted. 

7.  Projeft  tbe  Heridnn  Point  by  a  perpendi* 
cular  Thred  upon  lome  objcdl  into  thit  place 
whereabouts  you  iautsiae  the  Axis  of  the  World 
would  pafs.  above  or  belbnr  from  die  Foioi  aflign- 
ed foribe  Center, 

S.  Iindi  yoor  Seaudrde  elevated  or  depreticd 
(ai  h  (haUl  be  M^irod)  (ttm  die  Pomt  afljgned  for 


the  Center,  aocordbig  10 fdqr  Uamde  pfoieft  die 

Pole  of  the  WorU. 
9  Extend  nTbred  from  ibePlomc Afligned  for 

the  Center  to  the  Polct  of  dw  WocUi  Iffmdl  ilttU 

rcpreleot  tbe  Axis. 

io«  By  the  Point  upon  the  Horizontal  Thred, 
and  tbii  Axis  (either  by  your  Eye,  laying  ibe  Axis 
W>  tbe  Hour- points,  or  laying  tbe  Hour  knots  to 
the  AxisJ  you  may  projcCi  all  ihe  Ho  1  ir.d  draw 
them ;  Or  clfe  you  may  let  the  Axis  alone,  and 
content  vour  felf  with  the  Pole  point  projeded  in* 
to  the  Meridian,  for  if  from  tbe  Point  nllignrd  to 
be  tbe  Center  or  meeting  of  ihc  Hours  and  Axis, 
youexTi  n  !  .1  Tnrc  1  to  each  Hours-point  in  the  Ho- 
rizontal Line,  and  do  renoleCwith  yonr  Eye)  the 
fame  Tbred  npon  the  Pole-point,  thee  fliall'  ifae 
Shadow  of  the  Thred  give  fOtt  that  Ifoor Jine« 

and  do  fo  in  .ill  the  reft. 

I  r .  Your  Thred  or  Axis  lying  in  its  true  fit1M> 
(ion,  you  may  eafilv  fit  an  Axis  m  tbe  fome  no-, 
ftme.  If  your  DUIbedefetibed  npon  a  pirin  Sn- 

perficiet,  you  may  tbca  (by  on:  fi  Jc  cf  a  Nominal 
Square,  applied  to  a  Thred  or  Axis,  and  the  o- 
ther  (ide  lying  upon  the  Plain)  find  out  the  (ub- 
ftylc,  and  meafute  from  it  tbe  elevation  of  tbe  Axil 
above  the  PUun.-  But  if  the  Dial  be  defcribed  np- 
on a  curved  Si'['.'i  fiuus,  CXI  muft  he  fi:,n-' i;c  ;o 
fet  np  ynr.r  Axis  by  the  dircdion  of  the  Tbred 
eolp. 

11,  This  Point  afligned  for  the  Center,  bcfnt:  » 
Point  of  the  Ax:s,  is  as  it  were  the  Apes  vi  ihe 
Gnomon,  unto  which  all  the  Work  is  projected. 
But  if  it  be  required  10  let  np  an  Ajdt  to  fucb  df 
Superficies,  npon  «dddi  the  Asia  and  Hbnn  will 
nni  TTicet  in  any  tolerable  mannrr.  becanfrpecfaapt 
uc  Axis  ma^  be  but  of  very  (mail  clevadon  above' 
the  Superficies,  and  yet  an  Axis  ii  reaaired.-  ia 
(biscaie,  fttnp  any  Point  fof  Wii^  or  locb  like) 
of  fncb  diftanoe  from  the  Snpeffiein,  at  thm  thft 
Axis  and  Hount  may  be  diftln<ft:  And  tfarougll- 
tbai  Point  let  it  be  required  to  make  the  Axis  pau^ 

fou  have  no  more  to  do  but  only  to  projetft  10  this 
bint,  as  before,  by  letting  the  Shadow  of  a  per-  • 
pendicniar  Thred  pafs  through  that  Point,  and  nof 
tinp  tbe  l.imc  upon  vt  ur  Hcr.jon'a!  Thred,  and 
counting  thatend  of  the  Wire  as  your  Center,  pro* 
ceed  as  before,  for  tbe  Thred  that  lies  to  proje(5k 
the  Hours  is  a  pattern  for  the  Axis. 

This  way  is  as  general  as  tbe  former,  ferving  to 
projeA  tbe  Hours  upon  many  Superficies,  be  ue{ 
plain  or  curved,  and  however  finiaie  wbetber  coo* 
agnoos,  or  feparate,  and  ibat  wkfaent  any  laborik 
ons  inquifition  of  any  of  their  Sitnation?,  in  rcfpetH 
of  Inclination  or  Declination.  If  you  will  put  ia 
that  Furniture  which  is  nfual,  pon  mnft  make  ■ 
fome  Mark  (Notch,  or  Batton)  upon  your  Axir, 
onto  which  (as  reprefenting  the  Center  of  tbe 
World)  by  belpof  your  Sen  i-  in  Ic  veil  .1  e  to  pro- 
ved: the  Altit^ides  of  luch  great  or  kfiet  Cirdaaa 
yon  intend  to  infcrt ;  as  hereafter  Ihill  ^ 

The  II  PropoGtiomiatbel 
jeifl  to  an  Apex, 
Thcfe  1 1  Pi  cpofitions  anfv 


wav  are  to  projetS  to  an  Azifc 


And  ifter  thii  metbod  it  wHt  be  eafie,  and  of* 

ten  very  nfcful  and  cnrioai,  to  Projftft  a  Dial  from 
a  foiall  Hole  made  in  a  PaoeorQiurry  nf  Glafs; 
(the  reft  of  the  Glafs  being  covered)  or  which  is 

better,  a  Vhtc  of  Tin  with  a  roT:nil  Hole  of  i.  of 

an  Inch  m  Diameter,  being  put  in  the  room  of  a 
Pkne  of  GJilQ  for  die  Sm  Wig  An*  dat  Hole. 
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will  caft  a  briglu  Spjt  ot  Ligbi  imo  ibc  Room. land  advamafje  of  Muliiplying,  Dividing,  Extrad' 
Suppolc  then  fucbaHolc  to  be  ihc  No  Jus,  or  Foini  ing  Rocis,  (yc  by  the  meant  of  Ccmfaget,  or  by 


of  IM  1*0(1  of  ibe  Perpendicular  Style  oi  any  Dial, 
you  may  <traw  ooe  or  MMr«  Dials,  (each  fiiie  or 
part  of  The  Room  being  a  differeu  Pkoe)  after 
ijtis  minncr. 

(J.)  Apj)ly  an  Horizontal  Dial  in  a  true  Hon- 
Wntal  Poiition,  (o  that  its  Centre  lie  in  that  ot  the 
Hole  in  the  Fane;  and  then  by  a  Tbied  fixed  at 
one  end  of  the  Centre  of  the  Dial,  and  laid  over 

fucceflivcly.  t^elyHcur,  Half  Hour.  Quarter,  C^c. 
find  corrc1pi»nding  Points  in  the  Sides  of  the  Room 
where  thole  Hour.Lines  tnurfedl  ihcm:  Then 
(ij  1  hi  Twelve  a  Clock  being  an  Azimuth 
alio  as  v^c.l  a$  an  Hour  I  inr,  you  iray  by  a  !>tring 


Sliding  I{iUe$;  and  ihey  ate  only  lo  many  Lints  ;/ 
Numivrja  as  they  arc  called  by  Mr.  Gtpuir.  (Sec 
6iMM/i  Line.)  fiat  make  Sm^/f,  DoAUt  Triflt, 
or  Quddrufle ;  beyond  which  ttaey  (eldom  go. 

PROSIYLE,  in  the  ancient  Greek  Archice* 
(if  ore,  was  a  Rank  or  Row  of  4  Columns  only, 
and  who(c  Station  was  in  the  Front  of  a  Tcmplir, 
or  other  Rreas  Bitilding. 

PROVINCE,  was  ufcd  among  the  I^^mans  for 
a  Country  witbout  the  Limits  of  Ita^},  and  gained 
to  their  Subjedion  by  die  Sword,  fiilt  with  lU 
the  WQid  ii  moft  commonly  ofcd  for  the  Gicnic 
of  an  AreUiifhop's  ]urididiion ;  and  in  lone  of 


ind  l^lvimmet  biought  juft  to  touch  th.u  Thred  lour  Siituici  \h  nfcd  for  a  County. 


when  Itraincd  over  the  11  a  Clock  Hour  Line, 
tmnslvr  tbit  Meridiim  Lint  np  to  the  Ceiling  or 

down  on  the  FIror,  as  you  flull  find  occaGon. 
(^.)  Next  in  ihis  Mnidiaa  Line  fir,d  another 
Point,  (by  help  of  a  Thred  elcvaiion  to  a  proper 
Height  (in  dterces)  by  tneaoi  of  a  Quadrani> 
from  which,  a  Line  or  Thred  catended  10  the  Hole 
in  the  Window  may  rcprcknt  ci:herihc  Dnui  (or 
Heverj'eJ)  Axis  of  the  Earth  ;  and  iherefoic  li  you 
fix  a  Thred  in  one  or  both  of  thcfe  Points  (or 
father  Petu)  and  extend  it  or  move  ii  along  b) 
the  fide  of  ihe  other  Thred,  as  it  iibroagbt  foe- 
cdiitcly  over  every  Hour  Line  on  the  Horizontal 
Dial  (in  wbofe  Centre,  as  well  as  in  that  of  the 
Hole  it  is  fixed)  and  as  it  is  extended  to  tbecorrc 
fponding  Hour  Points  before  found  in  the  &00m 
1  fay,  that  moveable  String  fliall  any  wbereoathe 
Ceiling  or  on  the  Floor,  tiacc  out  any  Hour  Line 
which  the  Uorizooul  Thred  Hall  luccdilvely  re- 
prefent. 

And  this  Method  of  Projedive  Dialling,  will 
jdired  us  into  this  excclknt  Mechanick  way  of 
Dialling  or  drawing  Hour  Litres  on  any  Plane  how 
iMiwnkr  iioevec  as  10  Sutface  or  Sitiution.  Under 
the^ane  whcfs  yov  ioMod  to  make  a  IXal,  draw 
a  ime  Level  fx  Berb(<>t-tal  Line,  and  then  to  it  fci 
horizontally,  aScaflfbld  or  Ftatnc  ot  lioirds,  great- 
er or  letfer,  according  to  the  defiei  ed  Bigneli  of 
the  Dial-  Next,  by  (ome  good  Dial,  Clock,  E- 
quinodlal  Ring  Cs?c.  get  exadly  the  tree  Hour 
of  the  Dav,  and  let  your  Minute  Watch  to  i: 
Then  place  a  good  Horizoiital  Dial  for  the  Lati- 
tude of  the  Place  and  wUcb  hatb  a  fine  String 
faftencd  in  its  Centre,  on  yotit  Level  Piano  ot 
Scatfold,  and  the  Sun  (hining,  ttim  it  abtml  ifll  it 
Ihew  the  true  Hour  of  the  Day  there.  Then  fix  it ; 
•fd  1^  the  motiOAof  your  Thred  over  every  Hour. 
Half,  QfUUner,  ^c.  yon  may  eafily  projed  them  all 
low  yodc  PJaae  or  Plaoedebgiwd  for  the  Dial. 

PROLATE  SpherciJ,  is  a  Solid  produced  by 
the  Revolution  of  a  Semi  Ellipfii  about  its  lo>.fe> 
Diameter ;  but  if  a  Solid  be  formed  by  the  Re- 
volution of  a  Scmi  EilipGs  about  its  prorter  Dia- 
meter; 'tis  then  called  an  Ohlate  Sphentd:  And  of 
tbU  Figure  is  the  Earth  we  inhabit,  and  perbap* 
aU  the  Planeu  are  fo.  too^  having  ibeii  E^uAtarUl 
Diameter  longer  tbaii  thor  Fiftr. 

PkOMONTORY,  is  an  Hill  or  High  Lan 
caqaingout  into  iheSi|a:  The  Extremity  of  which 
nnmdy  ibe  Sea,  is  aTwdly  called  aCi^  or  ar 

PROPORTIONAL  Sctlts,  lomeiimea  alfo  cal 
led  Ugarltkmetieal ;  are  only  the  Artificial  Num- 
bert  or  Logaritbiqs  ^iced  00  Lines,  for  the  cafe 


i'RO VISION,  in  the  Canon  Uw,  is  ufed  for 
the  providing  of  a  Bifliop  or  any  other  Perfon,  ao 
EcdeGaftical  I'iving'  by  the  Pope,  before  the  In- 
cumbent be  dead.  T'is  called  aJfo  Gi^Mti/t  Expe8*» 
tiva,  and  Kiind:ituta  de  PrLvidendo. 

PR.OV1S10IS^.-  Ihe  Ads  10  teftrain  the  exor- 
bitant abnfe  of  Arbitrary  Power,  made  in  the  Par* 
ianoent  at  Ox/«r^,  il)8,  were  called  Provifims  ; 
lecaufe  they  provided  againft  the  King's  Abfolaie 
Will  and  Plealutc. 

PROVISO,  in  the  Sea  Phrale.  lor  a  .  Ship  to 
Miir  0  Prtvife,  is  for  her  to  have  one  Ancbor  ont, 
and  alfo  a  Hawfer  alhore,  and  fo  (he  is  moored  . 
with  her  Head  to  the  Shore  with  two  Cables. 

PROViSOR,  is  beifaatfncsioAawforaP^a^ 
vifitui  which  fee. 

PROVOST  M^WIm/,  of  an  Amy,  it  one  ap^ 
pointed  to  fecurcDcfertcrs,  and  all  other  Crimi; 
aals:  He  is  to  go  often  abroad  round  the  Army, 
to  hinder  the  Soldiers  from  Pillaging  ;  *Tis  pan  Of 
his  Ofice  to  indite  Odiraderi,  and  lo  caiecnie  ibc 
Sentence  pals'd  apon  tbein.  He  ftkewife  wgo* 
latcs  the  Weights  and  Mcafurcs,  and  the  Price  of 
all  Proviiiuns,  (£!c.  in  the  Army,  There  is  alio  A 
PROVOST  Mm  fral  in  the  Royal  Navy,  who 
hath  charge  of  ibe  Prifiooeis  taken  at  Sea*  i|  C«> . 

'  PRUDENCE,  is  by  the  Writers  of  Erhicks  de-' 
fined  to  be  a  Habit  of  the  Mind,  by  which  a  Adan 
judges  and  deicra»ines  irnly  bow  he  flioald  aft 

and  prcccfd,  what  lie  (hould  do  or  avoid,  in  all 
(buigs  relating  to  his  Temporal  or  Eternal  Ad  van* 
tage,  fo  ai  to  leader  hiiBMll  happy  bete  md  here-.- 
after.  ^ 

PRY  AN  Tm.  is  a  ibrtof  tin  that  it  fbind 
mix'd  vtriib  a  Gravelly  Earth,  fometimes  White, 
lutufually  Red  ;  'tis  nut  halt  lo  good  as  the  other 
which  IS  made  cut  ot  Stone. 

PTOLBMAICK  Sjjim  of  the  Heaven,  was 
that  invented  by  Ptolemy  i  in  whkh  he  fuppofes 
be  Earth  immoveable  any  way  in  the  Centre  of 
the  Univerfe,  round  about  which  the  Moon  firfk 
moves  in  aOrde;  next  her  Mercury,  then^nntf; 
above  whom  moves  the  Sun,  then  Mtrs ;  above 
yi\m  Jupiter,  and  laft  of  all  Saium,  all  in  the  Zo- 
diack  fioin  Weft  to  Eift.  Above  Satvrn  he  places 
die  Sphere  of  the  fix'd  Stan,  which hcluppofesni. 
move  (lowly  alfo  from  Eaft  to  Weft,  on  the  Polet. 
of  the  Ecliptick.  While  the  fix'd  Stars  themfelves, 
and  all  the  Planets,  move  from  Eaft  to  Weft  on 
the  Poles  of  the  Equator,  in  the  fpacc  of  aNatu- 
ral  Day  or  14  Honrs.  This  Vulgar  Sy0em  of  A- 
ftronomy,  (in  which  I  omit  to  mendon  the  Lpi- 
cycles  and  Deferejtts,  8fc.  with  which  they  en- 
deavoured to  Iblve  the  Pbxmmcna  which  did  al- 
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PUL 


oioft  all  ut  tb:-m  contradict  this  Scbetne )  was 
plainly  ovci  lurflcd  and  refutfd  as  (oon  as  ever  the 
ufe  of  the  Telefcopc  acquainted  us  with  the  Pht 
ft$  of  Vtnus  and  hL-rcw^y  ;  fir  from  chencc  it  was 
apparent,  thai  their  Orbits  included  the  Sun,  and 
therefpre  by  d^recs  it  came  to  be  qaite  difafed, 
ftnd  conreqnemly  I  fhall  fay  no  man  of  it. 

PULLET,  in  a  Sh  p,  is  a  litrle  Rocm  wifh-r) 
her  Hold,  in  which  the  Piggs  of  Lead,  or  fttch  |/kc 
weighty  things  are  p«,  ttttt  the  SUp Olty  bewcU 
baUidlcd  in  a  iiule  Roooi. 

PULLEY,  i?  a  compounded  Mechanick  Power, 
Mnfifting  of  one  or  more  Sbivtrt  or  fymdki  with 
proper  Blocks.  (Sc.  to  raife  up  any  WHgbt,  tfc. 
and  this  Inftrutnent  fo  fined  i»  called  T>ochten  or 
the  PuUij  i  and  at  Sea  with  Ropes,  &c,  fitted  fo 
toil,  ltiicalkd«T<cV'* 


Fig.  J. 


Kb  miy  Pdley.  frm  tbf 

Pofition  and  Number  of  the 
Shivers,  you  may  know  how 
much  tbe  Weight  W  is  ditni. 
niOted ,  by  iiMkio|  tbe  Vi 
Motrit,  or  Power,  to  be  to 
the  Weight :  as  I  to  the  Knm 
bcr  of  the  parts  of  the  Rope 
g'/in^;  up  and  down. 

Only  this   you  mnft 
feivc,  that  it  is  the  /ow.'r  Pul 
leys.  Or  Blocks  with  Shivers, 
that  give  any  Force  to  tbe 
MoiioQ ;  for  if  «  Veigbi  bang 
On  any  upper  Pulley  or  Shiver, 
it  will  require  a  Power  to  fu 
ftain  u  that  (liall  be  fully  e^ual 
10  tbe  Weigbt.  * 


Thns  if  a  Weight  hang  as  in  the 
Pofition  *  it  would  certainly 
Ibll,  tf  «  Force  or  Power  equal  to 
it  did  not  hold  the  Rope  b  J. 

And  all  upper  Sbivtn  being  eve- 
ry where  of  the  fame  Nature,  non« 
of  cbem  CM  conduce  «ny  thing  to- 
wanb  eafifig  tbe  Power  or  lighten- 
ing the  Weight ;  but  they  only 
lerve  for  the  CMivcnience  of  the 


Bat  if  yon  fuppofc  tbe  Weight  W  (as  in  Pif.  i.) 
to  be  fuAaioed  by  tbe  Hook  h,  above  tbe  Block 
4  b,  then  'tis  f^ain  that  the  Hook  h  will  fuftaia  jaft 
half  the  Weight,  and  ihcietor,-  the  Po^ver  at  t 
need  be  but  equal  lo  half  the  Weight  for  'til 
•U  CMC  at  if  tbeWeight  were  bung  to  tbe  middle  of 
a  Balance  or  Libra  a  h,  whole  equal  Arms  were 
upheld  by  two  fcvcral  Snit.gs,  as  ^  4  and  P  b. 

'Til  tlfo  apparent  in  tig  1.  That  in  order  to 
niiie  tbe  Wcigbc  ibc  Heigbt  of  ooe  Fooi» 
•■cb  part  of  ibc  Rope,  w'f .  /b  «  and  P  ^ ;  (  ac> 
counting  downwards  Irom  the  Hook  h  )  muft  be 
made  a  Foot  Ihurter.  i.  e.  the  Power  mut^  move 
two  Feet,  in  order  to  rai(«  tbe  Weight  but  ooe: 
Wbereforc  in  tbit  fiogioe,  the  way  of  the  Power 
■  doable  to  tbat  <vf  the  Weight ;  and  therefore 
Cclcriries  will  alio  [v  in  tbe  fame  Ratio: 


;ai  I 


-wherefore  >.{  tbe  Power  be  to  tbe  Weitbc 
ft*  kt  Moment  virill  be  cqua]  CO  I^Mt  oflbo  Weight, 

Md  lb  w. !  I  In  hiva  tbe  Wdthc. 
Vol.  IL 


if  the  Weight 
Rope,  and  be  n 
Fi'g.  3.)  then  each 
Part,  or  Turn, 
or  'Fall  of  the 
Rope  mtift  b« 
inoncnca  1  root 
( reckoning  ai  be- 
fore from  tbe 
Hook  tt  O  Md 
tUt  OMMM  be 
done  tmleT*  the 
Power  in  P  move 
three- Feet:  Here 
tfaeicibretlieway 
of  tbe  Power  ia 
triple  to  that  of 
tbe  Weiitht,  as  it 
alfo  inCekrinr; 
wliHafera  if  ne 
Power  be  to  tlie 
Weight  as  1  to  3, 
or  one  ibirdof  it, 
it  will 
Wcigbt; 


ioftaioed  by  3  ;uras  of  tiie 
ID  efccad  eoe  Foot  (at  ia 


And  fo  oa  in  ibe  4tb  Pig.  tbe 
one  fomh  ef  the  Wcigbt.  JSe. 


P  U  L 
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Thf  Pu  ly  j$  a  Wheel  n«  oolj  w^H.  «>°r^ 
iu  Axi,  but  wade  lo.  th«  a«  .the  fame  .nmf  "» 
i>  by  a  Ron.  or  Cord  th«  80«,'«»»<i  »  ' 

iSTiLTvcr  or  K^ff"  ;  *or  the  Cotd  which  .s  pu 
the  Wheel  AFC  beiag faftned  at  one  b.^ 
ai  D  and  the  other  End  at  E  bdag  drtv^^  or 
fc^Ubv  tome  Power,  fo  that  ,bc  Weigh,  fulpended 
bcMlsy  Irom  the  middle  of  .he  Wheel 

y<  FC,  be  kfpt  in  yE']uliii>no  ; 
then  plain,  thai  tite  mowing  Forct 
is  apply'd  to  the  hmtr  fmth  or 
S  'ivn  in  A,  one  of  the  Bxiremcs 
of  the  Lever  A  C,  the  other  Ex- 
treme G  rifing  on  the  fix  d  Rope  or 
Chord  O  C  a»  oa  an  »/wm«W.«« 
'lis  pUin  alfo.  that  the  Weight  F 
is  (ulpcnded  from  the  middle  Poini 
B,  and  tonfequeoUy  as  A  C,  the 
diftarioeof  the  mwnig  Force  trom 
the  HjP  wjrcWiOT,  CO  BC,  the  di- 
ftaiKC  ot  ibe  Point  of  Safpenfion 
of  the  Wei}:>c  from    ihe  !ami 
f  th«      a.  -  to  i)  ;  :  fo  is  reciprocally  (from  the 
iia"    o   UK  Uver)  the  Weight  Fto  the  Force 
foftainins     in  P.  .      ^  cot,IequentIy  on«  ond«- 
KrSw  otf  always  halt  the  Weight^  rarfe* 
dS?W«gh.  Vith  Ihe         ftwrer  oi 

""Xt  if  the  Poller  be  6a'd  abow  only,  it  afford 

«»  Wp  CWrd.  lifting  up  theWeigbt  more  eafily  i 
no  help  iow«u       ^  .^^  p^^^  ^ 

tnaft  be  equal  ro  the  Weight  i6 
Ff.  becaafe  the  HjpcmchltM  in 
thi»  cafe  ia  ill  the  middle  at  B ; 
ard  confcqucnily  the  Weight  and 
Power  tquidiftaat  frcm  it,  as  in 
the  Balance. 


PULVINATA,  in  Archiiedure,  is  the  Tmip 
for  a  F.«.-f,  which  Iwells  ctit  like  •  PiUo*. 

PUMPS,  in  a  Shijf  are  of  Veveral  fom,  as  ina 
Cbun-Pumpt  which  arc  ufed  in  grcit  Ship: ;  tnd 
thcic  co  wiib  more  eafe  than  mberso'^i'^  '""^ 
Water?  and  ai«  eafity  mended.    B^i  ^'^f^H^ 
fmall  r  n    :>  iJc  of  ^  C..«  or  a  p>e«  cf  Wood 
bored  ihro',  and  are  ulcd  to  pump  Beer  Of  Water 
out  of  the  Caskf.   Bur.Pumps,  are  ufal  by  ibe 
Dur.h.  who  have  tbem  by  tteir  Ships  fid«.  W 
'  ihefc  there  is  a  long  SiafF  with  *B«ir  at  the  end 
ke  a  Gunners  Spunge,  to  pump  up  the 
^aur :  Tbelcare  alio  called  Bi:dge  Pumps. 


PUKCHINS.  in  Architedure,  are  fl»ort  picca 
of  Timber,  placed  to  fupport  fomc  confideraWe 
Weight;  They  commonly  (li.  1  upright  between 
he  Pofts.  and  arc  ihortcr  ana  llighier  thaneilfter 
,he  Principal  Pep  or  Pr /ci^  Pc/?i^  Thofe  that 
ftand  on  each  fide  of  a  Door  ate  calkd  Dw  Pim- 

'^'PUNCTATED  Hjferhola,  is  an  HyperboU 
u  bofc  Oval  Conjuga-c  is  infinitely  fixiall,iha  i»,  a 

Femt     SiC  Cuivcs. 

PUNlTUM.  SeePMitf, 
PUNCl  CM  Ftrmttum  feo  Graw-laiwi  l*O0" 

nicki.  is  a  Point  determine.!  1  y  tbe  !n:crfcaioo  Of 
4  Riebt>Linc  drawn  thro"  the  Vertex  ot  ^  Lone  to  a 
poinlin  the  Wane  of  the  B.fe,  wi.h  the  Flmc  .h« 
.^)nftirutcs  the  Conick  Sedioo.  See  D» 

pUNCTUKi  ex  Cotnp<'rtnone,  is  cither  Fecai 
n  an  ElliplU  and  Hyperbola ;  and  U  was  lo  called  . 
by  ApMmius.  becaoie  the  ReAangltt  ""'^".^hc 
Seemcnt  rt  tli^  Tranfwfe  DiametBl  W  the  ElliP- 
r,$.  and  unaer  thit  and  the  Diftance  between  the 
Vertex  and  Focus  in  the  Hvperbola,  aieeqilUlO 

'  1   «  part  of  what  be  calls  the  Fiffpre. 

e  Balance.  r  pi  IMrTUM  Lihtmi  :  ii  A*t  poinc  of  the  ge? 

u"^"'  ^r„o^"iSife  but^'US^^^  "i: 

then  are  of  no  ~  Siinple  Cyc       or  Epicycloids,  produces  any  part 

fccduate  the  Monon  ^cH    of7cydJid.l  l  ine.  *^S«  BpUycMd. 

by  their  Volubiluy  and  apt  1  oh-  JJjJ,j-i-q[^y  lHt,re0»  i»  aTetm  in  Ae  OjU 
*"sothat  to  eaimate  the  Power  Law.  for  ^^^^^^^  Money  a.  i,  ghre.  fa 
of  theCombinatgo  of  ••^r  fo  Deh^.^^^^^^^^^ 

„.„y  Sbiv.rs  or  Pul kys  put  ^  J^5^£^iSS«Twirho.u  Jj  Ow^SU. 
geiber,  you  need  «»ly^^'«^'' /-t   ciil  nCm>X^U*  P<Atfi  See  Crnvn./. 
number  of  th,Ar  Sbhir^^  or  »f  the  Ccrd,  M  \Sp*kf,  WWi/iSgere  r  -      _  . 

ptfs  ewr  them  without  cmfiderifig  the  uppn  mesA  pyRGATIVE  \Udid»n  ;  .he  tratifier  of  thetr 
W  ,bey  mil  give  you  tl>,  Mulnph  ef  th,  f  5'.  Qpetatioo  is  very  well  accounted  for  by  Dr.  Chont 
.Vr*«M*hi,*n,  in  V      .il  f:^^P* Book  of  Fever,,  thus:  Purg...  .  V-j'c,nes 

be  raifed  without  ai»y  fucb  help  by  the  ^^V^^^^  ^^^'d  into  the  Stomach  ^l^f^'^'^'il 
Power.  ,      ,,  o  ,,       -.L  .„„Lhdr  Pariidesdo  there  velhcateor  fthimlate  tlie 

$0  th.  Furcc  of  ^^^h.  in  .  Pulley  with  '^nj*^  „j  ,he  Stomach.  thereby  entreafc  the 
lower  Shivers  will  railc  tour  times  as  mocb.  rH-jiu^e  Faculty  j  /.  r.  bung  the  Mulcular  Fibres 
»ooJ».  «     .  w       /A  beUtStomacb.  aiaitbeMo1cJeiof  the^t^mrn 

If  the  Force  of  50*.  ^'"'^  ^  and  Di^phr^gm  into  more  freqoei»  Coot«iaions 

both  given,  and  the  NiBiAer  of  »rti**  Lhan  Ofdmary,  till  they  are  admitted  into  the  Am** 

nntred  'tis  rl*'"  y""  "^"^  ^'"^^^  '^"^  m  I /?•!.«  •  the  Fibres  and  G/«»A  of  which  bctng  more 

t^milbt  by  the  Po^cr.       tbeQuouent  ^^^^^^  ^^^^     ,he  Stomach  (whole  Part., 

be  4,  the  Number  of  Rooes.  and  the  half  Of  tbat  [rtcmtni  rough  Contads  of  one  .gainft  ao- 

istbc  Number  of  lower  SfewJ,     .  and  -  ^      ^^c  grols  Bodies  which  arc 

If  the  Weight.  fiippofo'Ot**"*^**"**"^  thrown  into  it,  as  it  were  deadned)  tbeyeaOy 
iheNumberof  Pulleys  or  Ropes.  '"PP°'*  *  *  ^Ljove  and  bring  them  into  frequent  forcible  Con- 
dWide  the  Weight  by  the  Pulleys.       »be  a«o«-  thefe  Glands  arc  Iqoeeied. 

«»  U  thcPowMcf  Force  required  ;  ^^''Hlxd^t^^^'^'^^  lubricates  the  Palfaga: 
AiHilhis  Method  of  proceediai  wU»  give  yo«  j^j,  ^i^i^p  with  thr  Faxalent  Matter  of  the 

SS«fcr^-w  any  Combination  clPuJleys,  and  •» L";,Xes  (  wn.ch  is  reodred  fiuid  by  the  bmc 
SmrCon<o«atio«ofBianyOmibin«noni.  L^ki^e  and  ftimalaiing  aM"7  of  ?."r8*"!5 

.      .  i# J  •!  |Mcdiaoe)i«idef»  iirooie  floidi  by  wbtth,  and 
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hy  the  uncommon  Contractions  ot  ihc  Intchires 
II  pillet  more  eafily  and  plennfully  into  the  ^e- 
Hum  inteflitnM,  and  ii  tbencc  cjeoed  bij  SiooL 
Thus  gentle  and  cafie  Pan;ei  aiSk,  and  do  only 
clcanfc  the  Inceftincs,  few  nf  tbcir  Particles cnt ring 
in  hy  the  Lat5tcal  Viins  and  fo  «fFc<fting  the  Blood 
Bat  in  violent  I'urgatives,  the  ftimulating  Particin 
are  mixed  wiib  the  Blood,  and  produce  cheic  ma^ 
fty  timet  very  great  tSt6ts  by  occafioomg  Dnnatn- 
ral  Fermentations,  by  (eparaitng  the  natural  Cohe 
fions  ot  the  Liquors  of  the  Body ;  and  alfo  by  vel> 
licaiing  the  Spiral  Fibres  of  tbe  Veins  apd  Arteries, 
bring  tbofe  into  more  forcible  Contratflion?,  and 
thereby  accelerate  the  Motion  of  the  Blood;  all 
which  may  lonetiqwa  have  t  good  and  fiNnennnes 
a  bad  efFe^. 

PURLINS,  HI  Arcbitetaure,  are  tbofe  Pieces  of 
Timber  which  lie  icmls  ihe  Rafters  on  tlie  Ir  ildc 
(O  keep  ibcm  from  finkiog  in  the  aaddic  vt  ihcu 
Leofltk 

PU&PARS,  4  fKTfvtjt  ii  that  part  or  Ihafc  of 
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an  Eiisic,  which  being  held  in  Common  by  Co~ 
partners^  is  by  Pkcdimi  alloncd  m  any  one  oi 
tbcm. 

PUTLOGS,  ate  flton  pt net  of  Tiifit*t  (about 

7  Foot  long)  nted  in  P  lii  :  r  g  Scaffolds ;  thp>-  lie 
at  Right«Angles  to  the  VVail  wiih  one  of  their  Ends 
refliog  upon  the  Ledgers  or  Poles  which  lie  parallel 
to  the  fide  of  the  Wall  of  the  Building. 

PYRAMIDALES  Bitfill*.  See  BafilU  Pjrd- 
mida^es. 

PYRAMIDOID,  is  what  ii  foiretimes  caUed  a 
Parabolkk^  Spindit ;  aod  is  a  folid  Figure  formed 
by  the  Revolution  of  a  ParahoU  round  its  B  '/"-  or 
gteatejl  Ordimste;  and  if  you  confidcr  it  accosJuig 
to  the  method  tf  Indiv  you  may  conceive  ita 

Solidity  to  coofift  of  an  infinite  feries  of  CiiclM 
whofe  Dianeten  are  all  pataUd  todie  Axis  t€ die 

!^m!vrf)^  ParahcU. 

PYTHAGORICK  TtiraB^t,  was  a  Point,  a 
Liae,  aSoHacc^  andaSdid. 


Q.U  A 


Q.U  A 


QUAORAGATA  Terra;  aT=-.jw  of  Laad;  or 
-  which  may  be  tiUcd  with  4  Horfes. 
QUADRAGESIMA,  » the  firft  Sund^^  io  Ltnt, 
and  Ki  calTed,  becanfe  *ti(  about  the  fortieth  Day 

before  E.<ft-r  -^  and  on  tlic  fame  account  the  three 
preceding -"^HK^/rf^j  are  called  p^;in']U'^gefima,  SexA' 

QjJAURAGfi^lMALS:  In  Popifh  Times  *twss 
ihe  Coftom  for  People  to  vifji  their  M«thtr  Church 
dn  Midlent  Sunda^i,  and  to  make  ihcr  OtljiingJ 
at  the  High  Altar.    And  the  like  kind  of  Superflr 
liow  Devotioo  was  alfo  ufed  in  fV^/m  mek^  : 
But  as  the  ProcclTions  and  Obl.ni 
$ide  were  fometimes  commuted  for  a  lattd  Piy 
ment  ut  Pcnica/l  jli  or  i  f  hit fai  Ftrthtngs  ;  fo  ihele 
were  cbiipccd  in;o  a  CoAomaiy  Payment,  and 
nvere  called  ^tftdrfge^ab  i  Dnuni  ^luadragrfi- 
maies;  and  lometiaaes  L.etare  Jnufalem,  becaufe 
that  Hymn  was  fung  on  hUdlmt  5m«</.«;.  The 
Coftooa  of  Mtthntng,  «$  'tbcalkd  in  many  places 
in  BiigUault  is  ftill  retained,  being  thai  of  vifidog 
Phrents  on  Affdtnur  StmdMjt ;  and  ic  leems  n  be  cal- 
led A/c/Lv/n^  frcin  [he  Rcfpei^thus  inoid  Time 
paid  to  the  MctLtrCturcb,   And  the  Epilflc  ofG* 
/dr.  4.  z  1 .  is  {fill  reiaiiwd  <m  Mdltnt  Sun4*y,  which 
began  ^erttfMem  mater  a«Mf«i^&c.  tbo*  ibeoccafi- 
00  of  it  is  forgotten. 

QUADRANS,  the  f  unh  psa  ofaPeony,  ora 
Farihiog ;  for  before  the  K.eign  of  Edw.  i.  our 
fnuUelt  Coin  was  a  Penny,  called  then  Stnling; 
and  it  wasitamp'd  wiihaCr-fj  nr  T  svctfc  Stroke, 
fo  that  it  might  on  occaiwn  cut  canly  or  bruken 
into  Halves  or  Qiiartcrs;  But  to  avoid  the  Fraud 
of  uoequal  divilion  of  the  Peimy,  this  King  Edm,  i . 
cotnedHalf-pence  aad'Fartbingsiii  round  diftind 

Pieces.    Mjtt.if'-ft.  in  Arma  1179. 

QUADRANT  of  Dnii.    See  Bsckjiff. 

^ADRANTATA  Tmr^*^  die  Ibiinli  pmof 
an  Acre. 

QUADRAT:  To  Qnadrat  a  Piece  of  Ord- 

.  nance,  is  to  fee  whether  itisduly  placed  in  itsCar* 
xiagc,  and  thai  the  Wheels  be  of  an  eoual  Height. 

'  Vd a  —  :. 


QUADRATRIX  of  the  H^peihU:  Tlierc  h  a 
new  Curve  lately  invented  hj  Mt.J.Perf^t  oiGreat 
Switiftrd  in  fVurceJltr  for  the  Qpadratore  of 
the  Hyperbola;  of  wbich  fee  an  Aoooam  in  FbiL 

Trattf.  N.  305. 

QIJ  A  DR  ATURE  Linej,  or  Unet  of  Quadrature  ; 
are  two  Lines  placed  ufnally,  or  at  leaft  lometimes* 
on  Mr.Gmfcr'iSeAor,  and  eafily  known  th^re.  by 
being  nnark*d  wiib  Ae  Letter  2^,  aod  the  Figures 
5,  6,  7,  8,  9,  10;  of  wliu  ii  g^lignifies  tiie  hde 
of  a  Squaic,  and  the  other  t  iguies  ihelides  of  Pof* 
lygoDS  of  tf,  7,  (3c.  Sides.  S.  there  ftands  for 
the  Semi  diam^erof  a  Circle,  and  90  loraLioe 
cqoai  to  90  Deg1r.4i*  (be  Qtcumference. 

Their  ute  axia;^|dily(tbo' not  cuAljr)Tlie(e» 

!•  Ts  ntai^e  s  Stptare  equal  U  agivm  Circle:. 

Open  the  Sidor  to  the  Radius  of  the  given 
Circle  by  apolyipg  it  over  in  the  Point  S,  S,  and 
ibeo  the  Pasaftit  ^gtftaoee  betfraco  the  FMoif  fit 
is  (befide  of  tbefqnarefcqaircd.  ^ 

a.  To  mHI^  ICireU  tqud  to  a  given  Square. 

Apply  the  fide  of  the  Square  over  in  fo 
wiU  the  Parallel  Mhnce  betweco  f .  be  the  Ra; 
dim  of  tbe  CiidB  fa^bc 

3.  7b  mdher  «  Sfiunt  eif  »  Chekt  Sm»  *  Pm*^ 

Take  the  Side  of  the  Square,  or  Radius  of  the 
Qrde  givea.  aod  apply  it  over  in  iupiopet  Foioti, 
and  then  tbe  Patallei  rHftanca  bciweeii  ibe  Pointa  > 

of  any  rf  rh?  other  Polygoof,  OMllllodleSideiol 

ihote  Regular  Figures. 

QyADRAXURE  ^  Cm,  by  Sir  Hmi 


1  don't  here  confiJi'r  AT:i[iif  maiical  Qiiintliics  ai 
conpokd  of  Pam  estre*mi//m*Hf  but  »$gaier4ted 
|U.  if 
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^  t  euttimt^  mttimr*   Liniet  are  ^Mcribed,  and 

by  rfefciibing  a'C  gcnerntcd,  not  by  any  appofiiion 
of  Pans,  but  by  a  cuncinual  niouon  oi  Poincs. 
Surface*  are  generated  by  the  motion  of  Lines,  So- 
lids  by  the  motion  ol  Surfaces,  Aogki  by  ibe  Ro> 
utiun  of  ibdr  Left,  Tine  by  a  cootinual  flax, 
and  fo  in  the  rctt.  Thcfe  Gt>,;ffS  are  founded  up 
cn  Nature,  and  arc  every  Uity  teen  in  (be  motion 
<jf  Bodies. 

And  aficr  this  manner  the  Ancients  by  carrying 
moveable  rixht  Lines  along  immoveable  ones  in  a 
Normal  Pcfiui  n  oi  ^iiuatioa,  biTC  MQfbt  U»  ibe 
(>eoeicsof  Redaogics. 

Tbetefore  confelering  ibac  Qiiantiiies,  encrea- 
fif  g,  in  equal  time;,  and  gcnpr.itcd  h  iM  -  f  rurta- 
ling,  arc  greater  or  Ich,  ictording  as  ihcir  V'clo 
city  by  wliich  they  encreale,  and  arc  generated,  is 

SrnterorlcU;  |  endetvourcd  after  a  Adcibod  ol 
rtcneinbig  ibe  QntBritiet  from  die  Vetodtiet  of 
ihclr  Mofian?,-  or  Increments,  by  which  rhcy  ire 
get-.eraieil  j  and  by  calling  the  Velocities  ot  the 
Motions,  or  of  the  Angments,  by  the  Name  of 
EuxittUj  and  the  generated  QpAniities  Fluents,  1 
(in  the  Year  %66s  and  1666)  did,  by  degree*, 
light  iipDn  thf  M<-t!ii  J  of  Fuxii)tti,  wbicb  i  bere 
make  ufe  of  in  tbe  Quadrature  ef  Curves. 

Fluxions  are  very  nearly  as  the  Augments  of  tbe 
F.Licn:5,  generated  in  cqn.1l,  but  infinitely  fmall 
psttsof  i  ime  i  and  to  (peak  exidlly,  are  in  the 
Pfhttf  ic  of  the  na!ccDt  Aupmcnis;  but  they 
niay  be  expounded  by  any  Lines  that  are  prt^r. 
tlonal  to *ein.  As  if  tbe  AnMs  A'Bd,  A  B 06  be 
dc'  --K"tl  by  the  Orc^inatcs  B  C,  li  D,  moving 
wall  an  uniform  motion  along  the  hiicAh,  tbe 
Fluxion;  of  tbcfe  Areas  will  hz  10  mt  anotl»r  as 
tbe  dciciibefit  Ordinatcs  BCand^D,  and  may 
be  ext^Kindcd  by  thofc  Ordinam ;  for  tbofe  Or- 
iginate'; are  in  the  fame  Proportion  as  the  NafisMI 
Augments  of  tbo  Areas. 


I>Libe  OidiiuoB  B  C  move  oat  of  its  dace  S  C 

into  any  new  one  b  c  :  Compleat  the  FlaralJeto* 

gram  BCEh,  and  let  the  right  Line  VTH  be 
drawn  .which  miy  couch  tbe  Curve  G  and  meet  h  c 
and  B  A  produced  in  Taod  Vs  and  tben  ibe  joft 
now  generated  Augmenu  oFthc  Abfdlla  AB,  the 

Ordinate  BC,  and  tbe  Curve  Line  wCc,  will  \ 
Bit,  HCf  and  C c ;  and  tbe  Sides  of  tbe  Triangle 
CBlct'te  in  the  Prime  R^atin  of  thefc  Nafcent 
Atugmcntt.  and  therefore  thr  Flnxionsof  AB,  BC 
and  A  C  are  ai  the  Sk!i  s  L  E,  RT,  and  CT  of  the 
Trizpgle  C  ET,  and  may  be  expounded  by  ihofe 
Sid^v,  oiV  wbicb  it  mucb  atone,  by  ibc  Sdaof  tbe 
Triar.gis  r^B<!fimi}ar  10  if. 

'Ti«  tbe  faR-.c  thing  if  theFluitiont  be  talcen  in 
tbe  ukimyc  Rn'io  ot  the  Evanelcent  Paits.  Ucaw 
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the  Right  Line  Cc,  and  prodaoe  tbe  iame  to  J(^. 

l  et  i!ir  Ovdinate  ^  c  return  into  its  former  place 
fi  c",  and  tne  Points  C  and  c  coming  togetbei,  tbe 
Right  Line  C  co-incides  with  the  Tangenc  C  H, 
and  tbe  Evanefcent  Tfiaagle  C £c  in  its  ultimate 
form  becomes  *6niilar  10  ue  Triangle  C  £T,  and 
i-^  Evancfcciu  Sides  C  £,  Be  and  Cc  will  be  ulti- 
maicly  to  one  another  as  are  C£,  £TandCTtbe 
Sides  of  tbe  other  Triangle  C  £  T,  and  tbeiefofe 
tbe  Flnxions  of  tbe  Lines  ^tffi,  BCand^tfC  are 
in  tbe  fame  l{t*ie.  If  tbe  Points  C  and  e  be  at  any 
fmall  diftar.<„c  i'ruiri  one  another,  then  will  C  be 
at  a  fmaii  diftanoe  from  the  Tangent  C  At 
foon  as  die  RfglitLiDc  C  K.  coincides  witb  ibe 
Tangent  C  F,  and  tbe  ultioiate  Ratio's  oi  the 
Lines  C  E,  He  and  C  J  be  found,  the  Points  C 
and  c  ought  10  come  together  and  exatSly  tO00» 
incide.  For  firronrs,  tbo'  never  Co  fmall,  aM  Mt 
to  be  negleAed  in  Madieinaticks. 

By  the  lame  way  of  arguing,  if  s  Circle  defcri* 
bed  oil  the  Centre  B  witb  the  Radius  BC,  be 
drawn  with  an  uniform  motion  along  the  Abicilla 
A  B,  and  at  Rigbi  Angles  10  it,  the  Fluxion  of 
the  geoented  SaGd  ABC  wilt  be  as  tbe  genera- 
ting  Circle,  and  the  Fluxion  of  its  Smfa  ^  will  Ise 
as  tbe  Perimeter  of  that  Circle  and  the  Fluxion  of 
tbe  Curve  Line  AC  conjt^otly.  For  in  wbac 
time  the  Solid  ABC  is  generated  by  drawing  the 
Circle  along  tbe  AbfcifTa  A  B,  in  the  lame  time 
itsSiuUce  IS  generated  by  drawing  the  PleilMICf 
of  that  Circle  atoog  tbe  Curve  A  C. 

Of  thia  Method  tike  tbefolhneiqg  Emnpfet; 

Let  the  I{igbt  Lint  P  B  reoaJWi^  ^mt  tbe  given 
P$le  ?ctit  tbe  Blgb*  A  B  gitm  sn  P^tVm ; 
tbi  rnprtitm  tf  At  fUudtm  ^  tbe  B^U  Uti$ 
AB  md^hiiftpintU 


Let  the  Right  Line  P  B  go  out  of  its  place  P  B 
into  a  new  one  P  i>  In  the  Line  P  b  take  P  C  e- 
qoal  toPfl,  and  draw  PD  to  ^B  fo  that  tbe 
Angle  *P  O  may  be  equal  to  tbe  Angle  iPC; 
and  then  from  tbe  Similarity  of  the  Triangles 
PBC,  tPD,  tbe  Angment  Bt,  will  be  to  the 
Augment  C  b  as  P  h  is  to  D*. 

Now  let  I' i  return  into  iu  former  place  BB, 
that  tbofe  Angmeou  may  vanifb,  and  the  vhtmate 
Ratio  of  tbe  Evanefcent  Angments,  that  v,  the 
ulrimarc  Ratio  of  PhxoDb  will  be  the  fame  as 
that  Lt  P  h  loDB,  the  Angle  being  right  j  and 
therefore  tbe  Flozioo  of  ^  B  ti  to  tbe  Flnxaon  of 


PB  in  lUi 

Let  tbe  l(ight  Lint  PB  revolving  about  the 
given  P  P»/#  cia  A  B  and  kE  tm  ether  Hjgbt 
Lines  given  in  Ptfititu  in  B  and  E  j  'tis  rtquired 
to  find  the  Prefutim  »f  tbt  Fttfxims  ef  tbsJe  Right 

Lac 
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Let  the  revolving  Line  P  B  wove  oof  of  m 
place  P  B  into  a  new  one  P  cutring  y<  B.  AH 
into  the  Points  ^  and  fi,  and  draw  B  C  Mrallel  to 
AB,  meeting PJinC;  then  willljefoSc 
tsAb  is  to  ^e;  and  DC  t.  Ee  as  Al  xPB, 
taAeXPE.    Now  let  ihc  Kight  Line  P *  return 


A  Treatife  of  the  QujJr,%:ure  of  Qmves. 

I  confider  iadetcrmined  Qjuntitiet  as  encrejfing 
or  decretiuig  l»y  a  perpetnal  tnotfon,  th«  is,  as 

flowinp  enrreaRogly  or  dccrcafinpfv ;  and  I  rcnrc- 
len:  Vnn  by  ibe  Lenera  ^,  jr,  v.  and  I  mark 
heir  Fiuxions  or  their  Celeritie*  by  which  ihcy  cn- 
crcak  by  the  fame  Letters  u  iih  Poinis  over  'cai 
thu5,  X  V.  Tfacrc  arc  likewifc  Fluxions  of 
Fi  ixi  i)r  Mntations  more  or  lefs  fwift  whicK 
may  be  called  die  Stetud  Fivximt  of  ^, 
and  tnay  be  marked  thus,  ^  g/v^  and  the 
F'rfi  HaiMU  Of  tliefe,  or  the  MM  BluMims  9f 

i'J'.f.'  .^'  Aui,  i-';    the  Rwr«£  tbat 

K-Jf.x.v.Sic.  And  Mjt»jr.«»«>,  are  FIiurioM 
the  Quantities  ;f,     *,  V,  and  tbefe 


to^  .xPt.    Now  let  Ihc  K.ght  Ltnc  Pi  return  of  the  Quantities  l  y/x/v,  and   tbefe  are 
iato  itsforroer  place  P  B,  and  the  Evinefeent  Aug  Rnxinn.  «f  .i,.  n.«-l;^l.  J  *  '  • 
MM       »iil  fa«  lo  iheEtanefcent  Augment  fi  ^  Fr^'^"    !f  'h?-^.S  "'"^  'H^*^ 


ifBxPabto^f  eyp£,  and  therefore  in  thii 
Ratio  is  the  Fluxion  of  the  Right  Lilie'4  B  to 
tbeFlnxion  oi  the  Right  J. me  A  £. 

Hence  if  the  revolving  Right  Lioe  P  B  cut  any 
CTiure  Lines  given  in  pofiiion  in  the  Points  B  ar 
£,  «iid  rbe  moveable  Right  LincJ  AB,  A  E  touch 
tbofe  Curves  [n  B  and  E,  the  Points  of  Stdion  ; 
the  Fluxion  of  the  Curve  which  the  Right  Line 


ihcfe  Qiiantitics  may  be  confidcred  as  Fluxions  of 
others,  which  I  lliall  mark  thuj,  ^'7,i,«{aod 
thefc  as  FlnzioM  of  others  ^,  y,  ^  ^  ggj  dMfeat 
FlittiaM  of  others  i^J,         Wfecnfaie  *, 
K>K>  K*  t.  ?t     8cc.  reprefcni  a  Series  of  Onan- 


D  «.«,.k-.  It!  m    i  — e  ir  W — IV  V  v-t'      T.  ore.  rcpreient  a  Series  of  O 

-jBiocches.  will  be  lo  ttie  FlazioD  of  ll^  Curve  tities,  in  which  every  fabfequent  one  is  ihs  Fiuxi- 

^7Jv^:^'^tJ  'T  -^^^^-^M^-^f      precedent/and  any  preceding^e  U  . 

w^B>fP;fi  The  ame  ifnng  will  happen  it  the  flowing  Qjwtitiiy  oraFJnenu  which  bM  for  ia 
Right  Lt,.e  P  B  alw  v  s  t..  ch  any  CoilW  fW«  Fllrtjto  tSSTwhii IbBoW 


10 


Poficio4  in 


(he  ttloveaUe  Poiot  l>. 


f^r  ^tmttty  x  jhw  mifcrmh,  mJ  let  the 
fiuxian  (f  A'l  b(  to  Sf  found,  lo  the  fame  time 
that  the  /Quantity  x  by  flowiog  becomes  «+o, 
the  QuatiTf  a:-  w^y  become  x^-  olw,  that 
if,  by  the  Method  of  Infinite  Series's  x«  wo 

r~  o*****+,c3c,  and  the  Augments  o  and 


Of  the  liice  natnre 


is  this  Sctid  ijtg^j^}^ 


IWt  « 


cox«-f  z  -f'^Atretoone  onotheru  i 
■i  de.  'Now'Ietdiofel 


v'^r:^— 2^ ;  as  alio  this  Series, 
"T+JJ  *J+;{a  «;5-f.;5a  ^-|.«| 

*w     <^     jiis^  zrr^. 

And  it  is  to  be  obferved,  that  any  preoedlBg 
Quantity  in  thclc  Series's  is  ai  the  Area  of  a  Cnr- 
viUneal  Figure,  whpfc  OrMmm  AffUcm  apply  d 
at  Rtghc  Aoglei  is  the  flowing  Qiaaiini  and 


Augments  vaoifii,  and  their  uliimitc  Ratio  wjll  be 
ibe  Ratio  of  I  to  nx*--' ;  and  tbeieforc  the  Fliuti 
Oil  of  cbe  Qpamity  » is  lo  iboFliadoa  of  ihetQun 

tftyji^  at  I  to  wje*-r. 

By  fike  ways^cf  arguing,  and  by  the  method  of 
Prime  and  T'lii  r  ate  Ratio 'i,  may  be  gathered  tbei  ...  u 

Fluxions  of  Lines,  whether  Right  or  Crooked  inuOUowiog  Frepfitimt, 
all  cafes  whatfoever,  aa  aJfo  the  Ftniioni  of  Siu^ 
faces,  _Ani^;It:<;  ind  orh-fT^ Qnantitttn  In  Finite 
Qnanthies  lu  lo  Irame  a  Calculus,  and  thus  to  in 
veftigate  the  Prime  and  Ultimate  Rario's  of  Na 
fceot  or  £vaa«lcent  Finiie  Qpauititie«»  is  agreeable 
to  the  Geometry  of  the  Andes»;  and  1  was  wiU 
ling  to  ftew,  that  in  ihc  Method  of  Flvision";  there's 
qo  Deed  of  introducing  Figures  infinitely  Imall  into 
Geometry.  For<  this  Analyds  may  be  performed 
io  any  Figures  whatfoever,  whether  finite  orinfi  l  Multiply  every  Term  of  the  Equaiioo  by  the 
nicely  fmall,  fo  they  are  but  imagined  to  be  fimilarl Index  of  the  Power  of  etch  flawing  Quantity  con- 
to  the  EvanefcL-nt  Fi^  ,  Ufo  in  Fieureslt*!"**!  tbit  Term,  and  in  each  Multiplication 
which  may  be  reckoned  as  intinitely  fmall,  if  you  I  change  the  Root  of  the  Power  huo  its  Fluxion  { 
db  but  proceed  cautioufly.  I  and  then  the  Aggregate  of  all  thePndndr  uadet . 

From  the  Fluxions  to  find  the  Fluenr  is  thejthdrpiopcrSi^  wiUbeihencwtioMiioii*' 
more  difiScuIt  Prcbim,  and  the  ifl  ftep  o4  the  So- J  '  ~  • 

fotien  of  it  is  equivalent  to  the  QjwdrMure  4»/j 
CiBnm  i  coacemins  which  i  have  fionnerly  writteaf 
the  ftUowof  Trad.  |' 


  wwFi 

its  Abfcijfa  a:  as  ^  is  the  Area  of  •  CSUk^ 

wbofe  Ordinate  A^IicMe  is         ^  «bA  ite 

Abfcilla  z. 

The  dcfign  of  all  this  wUI  be  •nncift  fnm^ 


KsoNV  giviH  an  E^uatim  inwMng  any  numbtt 
^fituM  vrfitmmg  9ef»»itm,     fimi  Omr 

Sclutim, 
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QUA 


ExfUmim, 

Let «,  b,  c,  d,  &:c.  be  dcrennioed  tnd  vamu- 
able  Qu«ntitie$,  and  let  any  Equation  be  propo- 
fcd  coaaiiunc  ine  flaid  or  flowing  Qiunttties  \,  i, 
X,  Ac  u  j{»_*7,-f-*iz-l»==P.  Firft  let  tlie 
Terms  be  multiply 'd  by  the  Indexes  of  the  Powttf 
of  X,  tnd  in  e»ch  MuUipliation,  inftead  of  ihe 
Rooc  or  Side  of  the  Power,  or  inftead  of  x  of  one 
ditrcnfian  rnly,  write  x,  and  the  Summ  of  the 
Piodudla  wiU  be  Let  the  anac  be 

done  hjy,  tnd  yon  mWi  tove-^ixr;.-  Do 
f-imc  by  ^,  and  there  will  be  prcxinced  at:{i  Let 
the  Sutnm  of  the  Produdi  be  put  equal  to  o_  and 
t«l  will  have  ibc  Eqtuiion  Jji"— W--»*37 
i,a{—o ;  1  fay  that  in  this  Equaiiott  the  Rdatiob 
of  ibcFiinioMUdeieniiiiied* 


lit  99,  ox,  be  the  Moments  of  the  Qx^iw\r.r- 
*  *  « 4  Am  fat  A«  niomeotaneout  lynchroiui 
hiatmnu.  A«l  if  Quantiiiei  are 

POW  «,  |i»  aid  Xi  tbele  after  a  oaoment  of  tunc  be 
ing  angtneoted by  their  Incrcmcms  cz,  oj,  ox, 
^beamt  «+oj,  j-^v,  x-^ox,  which  being 

live  lUtEqoaiioo,  «' +  jxxo*  +  3*oo*x-|' 
'  .•^     -    .         ...       •  •   •  ^ 

i«=o.  SubduA  the  former  Equation 
from  it  and  the  Refidoal  divided  by  o  will  be  ^xx'i- 
3'*jfo*+«'oo— j^jT^x;/— ^*07^-JccypJr—  xoq;; 

±Mic=o..  Let  the  Quantity  o  be  kUcoed  infi 
elj,  ttad  negkAMg  the  EvaneliBeac  Terms,  ibere 

jmtt  Mwun  3»«*-^«i*^W'Wm«»  ^ 


QUA  

But  when  we  tbuj  proceed  to  Second  and  1  bini 
Fluxioni,  (Sc.  it  i«  convenient  to  ccnfider  feme 
Qeatuiqru  flowing  uniformly;  and  tor  its  fir fl: 
PlitsioB  fOwr!te  i  ;  hn  for  the  fecond  and  follow- 
ing ones  o.  Lcr  the  F -^cation  be  • — o. 
aj  above  J  and  let  i  nov  uni:nrmly,  and  let  it« 
Flnxion  be  Unity ;  a  od  then  by  ilie  fitft  0|icr&^ 

oQ«idllbettiiie>^-3^i<--4ic^^n,  bf  die  So* 

cood  6jf}>'^yixi*^^V^^ — lJ;^'=o^ehe  Tkiid 

•?.       •#  •    *  • 
9;r_-f  fi^7-j'4-3i[';'  Fi«^;r>'+<5^^'— ;.4?— o. 

But  in  Equations  of  this  kind  we  muft  conceive, 
(bat  the  Fluxions  in  each  of  the  Terinf  are  of  tlio 
fame  Order,  that  is,  that  they  are  all  cilher  of  the 

firft  Order  },  ^  or  all  of  the  Second        7*,  ^ 

or  all  of  ihc  Third,/,  "y'y,  7^,  8<c. 
And  when  the  thing  happens  otherwife,  the  Order 
is  to  be  compleated  by  the  fuppoled  FJiix  r  r.^  «  f  a 
Quantity  flowing  uniformly  }  and  ihcn  the  iaft  E- 
quaiioa,  by  compleating  the  tUid  Older,  be* 

come*  9\  />+i8t  >7  f  3V>»+i8^  W+^ti*^ 


After  the  (emeintooeeb  if  the  Eqwuioa  weie 
',»-x7r  +  4«V-«*^-**=»»  there  iwootd  be 

nodnoed  n/  jji'— J'7=o» 

yrhen^  if  job  woa'd  sake   away  the  Fluxion 


tjmh^;  fot  ^Mx-7J=z,  »od  thai  wiU  ex- 
it tol  ^  this  Propcfition)  4«— 


or 


And  thence  jx*'—^— mgr-h  ^^^^^ 

And  by  the  fame  Operation,  you  may  proceed 
to  Second  Fluxions,  Third  Fluxions,  and  fo  on  .- 
Let  dK  BqneiiflO  ;p*-^4*'*  be=:o,  then  it  will 
be  made  by  the  firft  Operation,  zy  -^izjy^—\{z'^- 
r=o,by  the  Second  Opcritatton  ;t;'-f-6^;r",_4_5r,72 
6X^7"^  A\t* — Jijr-^^  — oj  and  by  the  T  hird, 

•■•  ...  ..  ... 


Av^  ft.  Prtk,  s. 

T«       f lie  Curv€t  tb»t  tn  jlfui'M*'. 

Let  ^  fi  C  be  ibc  Fi- 
gure, wbofe  Area  is  to 
be  found  ;  B  C  an  Or- 
dinate apply'd  at  Right 
Angles,  and  /I  B  the 
Abfci^e^  Produce  Cfi 
to  8  that  BB  may 
be=i,  and  compleat 
he  Parallelogram  A  B 
E  D I  and  the  Fluxions 
of  the  Areas  ABC, 

4BBD  wiU be «i Be  and  B Bf  Tberefetetab*' 

any  Equation  by  which  the  Relarion  of  the  Areas 
may  be  determined,  and  thence  wilt  be  given  the 
elation  of  tbeOrdinaies  BC  And  BB,  (bf  Prt^ 
ptfitim  I.)  ^  E.  O. 

We  fhali  ^ve  Exaxnplei  of  this  thing  in  the  two 
following  enfefitinu. 

If^benfed  promifcuoufly  for  the  Ahldffi^S 
and  the  Area  A  E^ot  A  Bxi  ;  and  be  put  for 
£+/^e-tx?'e  +*5['e+.  Let  ilie  Aren  of  the 
Pmve  ttZfiBi*^,  and  tbeOidinaie  Applicaie  BC 

wiUbe=0£ 


-fAa^^"  -i-2Ae*^  "4-3A« 


Dctn-yiflration. 

Forif;{^^^=r»,  then  by  the  firft  .pro/i  willi^a^  » 
R^X^-^=:i>.  inftead  of  R<  in  the  firft 
term  ot  the  Et^uatinn,  and  ^'^  in  the  fecond.  write 
/^i^vi  and  •^  and  thco  the  liquaiion  will  be- 
come into  j^vt=:^.  But 
uUfieneq^to£4./'^4-g;(9«f-iEif^^  fife,  and  con-. 

feqaenily  ^by  T-nf.  i  )  ^  :ir»/^^M-|-ai»g^;(i»-t.f. 

-f-3iii&{^3 *  ■-{-.  (ic:  which  being  fubftitnred  in 
their  ftead,  and  B  £  or  i  placed  in  the  itiom  oi 
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If  for  the  AbfcilTa  w  C  be  pwt     for  e+A"  + 
«e&  be  pni     and  5  for  t 
aTc.  Let  the  Area  of  the  Cum  b«<«ie«^  J  Ul" 
ihe  Ordinate  Applicatc  B  C  will  be=s 


ply'd  into  ^*  <  the  Sam  of  the  Areas  JCi^ 
into  il+B««+C^^+D<'"+.8<c  will  t»e  eaual  to 
I  (he  Area  of  a  Carve  which  has  that  for  an  Ordinary. 
Therefore  l«  ibe  Correfpondiog  Tcrmi  of  the  Or- 
dinate be  equal ;  and  then  «  will  become  s|fi^ 

e  C.  &C.  aod  ihence  1-=^  — — — jr. 


.  imo 

Thh  is  demonftrated  afner  die  Imm  maaaer  at 
tiac  former  Propofition. 

Prep.  5.    TW.  3 
If ;(  be  put  for  the  Abfcifla  of  the  Carve  A  B, 
and  Hbc  put  for  r+'A-^^  A  nd 

let  the  Ordinate  AppUcaic  be       /»• '  multiply  d 

into  «4-^;f+c;^»+'J'<5»  4-  &c.  and  let be  put 
=r . and  r+x-S •  S+A- '  .  /+A=*, 8ec.  Then 

the  Arfa  will  be      i<.>  roaltiply'd  into  '-^X 

re  ' 

r-f-4,  t  . 
C,  D,  9<c.  denote  the  whole  given  Co  ettaent| 
of  each  Term  in  the  Series  with  their  Sign*  +  and 
^  W^.  J  4mm  the  Co.cfickK  •?  the  iift 

Tcnn      BdwOB-cfldeuof  tbefaaadTiro) 


|li|/EiiiMMi> 

Now  pat         r4^K=S.  $.+A^,  Sec  and 

in  the  Area  r«  /fXy /f+B::,-K**«+'^».&«' 
the  values  of      B  C  (ound  above,  •oA  there  WlH 
come  out  the  propos'd  Scries.   JLE*  D- 

And  it  is  10  be  obletved.  t^ut  every  Ordinate  is 
refbtved  into  a  Series  two  ways:  For  the  Index  «. 
may  either  be  Affirmative  or  Negative.   Let  an 


re 


C  the  Co*efficieitt  of  the  third  Term 

I.* 


Accaeffing  to  Pnf,  Thiid* 

Let  the  Orduuttt  of  the  Curvet  be,       and  their 


1.  ...Ofe/at.JJ^VB^" 
j;  +l+ie.#Ct»'  C^ifj.ie^ 

4.  H^f-J«. 

eOfi*,  &c. 

An  J  if  the  Sum  of  the  Ordioates  be  put  equal 
to  ibe  Ordinate  4+*»»4-e^»»4-*J»+i  «c.  noki* 


iQrduute  be  propofedj^-^   ^ 

be  either  written  ^-iMk-iiKy(k-lKK-^^3\-r 

or  thui.  ^^4-3^t  Mx«-.*  I* 
the  former  Cafe  4  =     fc=o .  c=-/ .  Ii=^.  f=o. 

— r.  $=— I.  »-=---r.  *=■<»•  ^ 

— *=o.c=ii^.  *=»•        r=o.  *=•. 

j^^^^j—  I.  J  — 1^/  9  — l.r  —  — *.S= — I 

_i.  ir=:— V.  £acb  of  the£B  Cafies  nafk  be 
(ry'd  ;  and  if  either  of  the  ScMi be  braken  off 
[terminated,  the  Terms  at  length  growing  difierenr. 
the  Aiea  of  the  Curve  will  be  had  in  Finite  Term?. 
So  hi  die  fanner  Cafe  sf  ihit  Example,  by  wri- 
ting in  the  Series  the  Values  of  «.  c,  e.  /,  g,  b, 
K,  9,  r.  I,  f,  v.ell  the  Terms  except  the  firft  venifli. 
ad  infinitum,  and  the  AlWCf  dKCoTVe  btM«». 

^tJSr**pr^\  And  duiARa,  hf  tcOM 

of  the  negarive  Sign,  adjoyns  to  the  Abfcifla  pro^ 
duced  beyond  the  Ordinate.  For  every  Affirma- 
tive Area  adjoyns  to  both  the  Abfcifla  and  Ordi- 
nate, but  a  Negative  one  faib  oa  the  contrary  pans 
of  the  Ordinate,  and  adjoyns  lo  the  Abfcifl*  pro- 
duccd,  the  Sign  of  the  Ordinate  itmaining.  By 
this  meant  one  of  the  Series,  and  kattdmts  both, 
is  always^  terminated  and  fiotm  ;  If  che  OuH  can 
be  fqiiaied  Grotnetricatly. 

Bat  if  the  Cnrve  don't  admit  of  fikh'a<^ldf»f 
turc.both  Series  will  be  continued  in  infinitum,  and 
I  one  of  'em  will  converge  aod  give  the  Area  by  ap* 
piOiimdoB,  except  where  r  (jtj  icalbo  of  the  infi- 
nite Area)  ii  either  nothing  or  an  Liieger  Number 

and  Negative,  or  where-5-ii  equal  to  Unity.  If-^ 

be  left  than  Unity,  that  Series  will  converge  in 

which»the  Index  «  ii  affirmative;  but  if-^  be 


.greater  than  Unity,  ilie  other  Scries  will  converge. 
In  one  Cafe  the  Area  adjoyns  to  the  Abfailii  drawn 
IS  fir  at  the  Ordioarc,  in  the  otha  Cafe  it  ad* 
joyns  to  it  produced  beyond  the  Ordinate. 

Note  farther,  that  if  the  Ordinate  be  a  Rcdaogle 
under  the  Rational  Fador  fi^and  the  Surd  irredu- 
icibte  VaAor  H^,  and  the  Side  1^  of  the  Surd  Fa- 
db)rdoes  not  divide  the  Rational  Fadlor  fij  tbea 
— I  will  be  — tr  ;  and  R"'  '=H»  !  boi  if  dieSidf 
ft  of  the  Surd  Fader  divide  the  Rational  Fados 
looce,  A— I  wiU  bcrs^-ti  and  is=R»+i: 
lif  it  difidt  it  mic*.  he  ^ 
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QUA 


Q.U  A 


arid  R*-  If  tbrice,  a  — i  wili  be_»-|-3 

and  /^^  'rr/^»+J,  and  fo  or,  &e. 

if  ihe  Ordinate  be  4  rauonti  irreducible  Fradi- 
on  whofe  DcBtnBintror  is  coinpdfed  of  two  or 
niOie  TcnrS;  the  Dtnominr.icr  i;  to  be  relLlvr,! 
into  all  it!  firit  Divitori.  And  if  ihcre  be  any  Di 
viror  vv!  ich  bzi  sever  aoocber  equal  to  iritbeCkire 
is  not  Qwadrable.  But  if  ibere  be  two  or  toon 
Disifors  equal,  one  of  them  muft  be  thrown  a- 
way.  .^nd  ili.i  tlurc  wil;  be  two  oihen  or  more, 
whicli  are  equal  atnoogft  tbmlclvet  and  un- 
equal to  tbe  former ;  one  of  ttwfe  Mt  iinft  be  re 
jccu-ii,  and  fo  of  all  others  that  are  equal,  if  ibere 
.  ftill  lit  !nt,rc  ,  ilitn  the  Divifor  that  it  left,  or  the 
ProduA  uniicr  all  the  Divifors  wbicb  ate  left,  if 
(here  be  more,  nuft  be  put  ioftead  of  /(  and  a— * 
tie  rectpncaJ  of  ibc  Square  of  for  Hk  —  ,  except 
where  that  ProdutS  is  a  Sqtiare,  or  a  Cube,  or  a 
Biqaadrate,  (Sc.  in  wjbicb  cale  the  Slue  cf  u  is  to 
brput  inftnd  of  !(,  and  tbe  Index  oi  the  Power 
*,  3.  or  4,  laked  negatively  itjAeaci  ot  x;  and 
the  OtdtMie  muft  be  reductd  to  ibe  Dcaocninaior 

bccaiifc  this  rractioh  is  irrcducibic,  ana  the  Divi- 
igts  of  the  Der>eininaior  are  equal,  vi^.  f — |,  { — 1 , 
:(-*1^%,'8t  z^t,i  rejcdlorie  Divifor  of  citltefllMg- 
nitudcandtheprodud  <(f  the  remaining  i,*— 1, 
«--i,wbicbii;i**-3«.+  i  1  ^im  itiflcad  of  jR  i  aea  the 

ReciprociloftbeSqu^reof  l^^whicbis^  or 

infteail  of  J^**.  Afiirwwdf  I  reduce  the  Onlbuue 
to  the  Deaonaiaator      or        and  it  becomes 

X* — 9a'-4*8%'   ■     , 

't-Lj^  -j-%\->'  i{»x8-S>|+«»X»-3t+JtU<-t. 
Attd  ihencc  iS  43=8  .         9  .  C— 5   V  -—i,  itc. 

titrt .  S— isrj  .  |=r4'=rr .  5=1  .  r=t.  tc=l .  and 
l^dte.beiog  ppt  in  the  Series,  tbe  Area  comes  out 

alj  tbe  Jerifa  in  the  Sefiet,  except  the 

Sift.  VMiOiiiB. 
tf  klif,  the  OfdhNUetteaA  fmducible  FraOi 

drt,  whcifc  Dendminator  i$  a  PtoJnd  under  the 
Ratkinil  FaAor  and  ik:  Sari  irreducible  Fa- 
(idr  Hj,  you  moft  6nd  all  the  lirft  Divilors  ol 
■lie  Side  and  ir jeft  one  DttrifOr  ot  cac^  mag 
tfdihfe'i  and  bf  tM*  Divibn  rhat  remain,  if 
ihftc  he  any,  multiply  the  Rational  Fa^r  and 
if  tbat  Prodwft  be  equal  to  die  Side     ot  any 


t-ower  of  that  Side  Whofe  Index  is  an  IntrecT 
Number;  let  that  Index  be  m,  aod  a~i  will  be 
.»«  and  /(^  fo  that  if  dieOtdliitut 

ff-f*'  V  ?'+ff*--f«r-U» ' 
bide  /(of  the  Surd  Fador  or  q^-l-qax—axx—x^ 
has  the  Divifors  ji-*,  ^-f-,.  wbicbateof 
two  Magntiudes  .  I  ie,e<a  one  OMfor  of  eacfa 
Magnitude,  and  maltiply  tbe  ratit  nsl  FaAor 
f  ^— *x  by  the  DMfor that  it  left  ^J-  a.    And  be- 

caufe  t!ir  [  .  ,,!□  '}  \^^.jx-^xx~x:i  is  equal  to 
the  &de  R.  1  pat  and  thence,  lince  *  is  a, 

A— I  becoaie»=3..f..  Theicfeie  I  reduce  the  Or- 
dinate to  the  OeMMnioator  R— and  'tis  made 


r=t.  S-i ,  t~x,  •=ro.  and  theCe  Valnci  be. 
iog  put  to  the  Series,  the  Ana  nam  out 

•'•^  "T**'  «  ****** 
after  the  tbiid*  veajfliiBg, 


If  ihtAbfdffii  iiBofaCurvebe^,  andidw 

be  put  in  th  •  ror  m  of  *  ■f-/"^»+^^i»  -W^1"  -|-  ,S,  c.  i  nd 
J  in  the  room  ot  i  {-/^»  -f-««^^-l-»H:3*»  &c.  then  let 
the  Ordinate  Applicatc  be  i  tf^-t  Sm  i  Biultiply'd 
into  *+*^+C*"+''^'">  fifc,  if  there  be  tbe 
Rcd»|iei  of  theTenu  e,  /,  g,  b,  6cc.  «iid 


*t 
tm 


fl 

fm 

fm 


MS 


And  if  tbe  onmeral 
••gin  he  tefpeAivdy, 


14 


f..  ►  V 


r-f ii^i  5+  ^-^f|^ 
ifl»=», 

r-f-;«=v.  e+ft^n*. 

The  Area  of  the  Cutrc  will  be 

fgk 

'— S-I-i.  f  / 


*'^K=SP»  ice. 

•4ft^«c 


Where  A  denotes  the  given  Co-efficiem  of  the 
fir  ft  Ttf^r^wiih  io  Siffir\-  ot      S  ^  |^ 


Co  efficient  of  the  fer.ond  Term,  C  ibc  ^jr.in 
Cto»efficicnt  of  the  Third,  and  fo^on.  But  of  the 
TwmSt  bt  e,  itc,  e>/,    &&  ^  /,  one  or 
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mote  may  be  wanting.  This  Propofltion  ii  de 
nionftraied  after  ifac  manner  of  the  former,  anc 
what  was  obferved  there  takes  place  here  alfo, 
fiui  the  Series  of  fach  PropofitiOfU  ti  ibefe  inn 
OD  *d  infimitum,  and  dw  PkogicdSon  of  tb^  Series 
iiefidflit. 

If  J^^U  put  inftead  of  *-f-^+f:^,  SfC.  M 
above,   and  v-'-    the   OrJinatc    or   any  Curv< 
:t9±ji9^t.^  there  rcmiiti  the  given  Qu«ntitici9,» 
X,     f,  g,  inftetd  of^ r  and  t  l»  put  any 

Integer  Nun:ibcrs  fucceffi»ely,  and  if  the  Area  o 
one  of  ihefc  Curves  be  given,  which  are  denotet 
by  innuiBerable  Ordinaces  conning  out  m  ibefc 
fonuii  U  the  Oriinates  be  flinqmiilj  in  (he  Vmoh 
lumtif  tbeRoilKi  W  if  the  Areas  of  two  of  iho(e< 
Curves  be  givett;  if  the  Ordinatcsbc  Trinonaial* 
is  the  t'lmemm  of  the  Root,  or  the  Area^  of  three 
of  thofe  Curves ;  if  the  Ordinates  are  Qjiadrino- 
mials  in  ibe  VinoiIiim  of  ^  RmCi  «b4  lb  m  lofr 
nitely  t  I  faf,  that  ifie  Al«tt  of  «U  dKfe  Corffcs 
will  be  given.    For  I  hex  rake  ill  the 

Terms  io  the  Vinculum  ot  the  Root,  as  well  deli 
deUMemtfet  the  Indexes  of  wbofe  Powers  are 
m  an  Arithmetical  Progrcffion.    So  the  Ordinate 
by  realoo  of  the  two  dificreni 
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And  on  rbe  conrrir.-,  from  any  two  other  A  ;  as 
afliuned,  one  may  go  back  by  an  Aoal^iis  to  the 
Areas  A  and  B,  lb  that  from  tbefe  two  A- 
raB|4«iagmii.  alliheicftinvbegivcalilMwife.  j& 
&  D,  Tbiiii  iIn  ofc i^ tbote Ctomt  wberef 
(be  Index  of  {  is  eiKreafedordiminifh^d  by  a  per- 
petual addition  or  fnbda^on  of  the  Q^iyity  «. 
The  other  is  the  cafe  of  thofe  Carves  where  dw 
Index  K  tt  MCTofed  Of  dimiwilhcd  by  Uaiui, 

If  the  OrdtoMi  p^t  j(i  and  ^^H>-i  whole 
correfpoodiBg  Areas  arc  f  A  and  ^  5,  be  mulci- 
ply'd  oy  or  t-^ft»-\~t.^^-^,  »nd  afterwards  bea- 
gain  divided  by  f^,  '^^y  become  p''i'pfz.*-\-fg:C^ 

AndbyuiefdA^tft'^iMedieAiet  of  aCvve 
whofeOrdiMieii  •''ii^** J^^^^"  multiplf'd 
^9-'  J^^',  and  is  the  Am  of  « 


QyinqnenottM.  Bat  ^^f-^^^ki  k  ft  BhOBBial,  and 
ftTrinoiiM*l/ferii«ttoPwg«aiion 

4 

BOW  proceeds  by  greater  difiereaoea.  Tlui  FlO> 
poinoa  ii  iboi  dcmoiilknied. 

Of*  i; 

•  Lei  the  0*dloe»es  of  two  Currei  be  ^^"I^  • 

and  f    +  "  and  thrir  Areis  p  A  and  ^  B, 

Jl  betog  the  IrinDmial  Qiundty  '+-/y-f^i**- 
And  b|  Iftf, }.  fince  z^f(<  if  the  AfCftof  aCiinre 

.*  «hDfcOid«ttei.fl."]:J/r:j:J;^n^"makiplyM 

into  r*  fnbduA  the  former  Ordinate?  ard 

Aicas  Irorn  ibi'  latter  Oidinaie  and  Area,  and 

there  will  «main  J_^^y^'^jy^  mula. 

— fsp 

ply'd  into  V^  '^  the  new  Ordiniti?  nf  the 
Carre ;  and  :^  Bi-^PA—^B  its  Area.  Put  fl*=/», 
«sid6/'tM/=y  ftoddw  Oidiaaw  wiUbefcand 

moltiply'd  iaw      W*^t  and  dw  A> 

tva  ^  j^^t4.  f      a/B.  Divide  (mil  by 

6^'  1^1  XK^,  and  call  the  Area  that  will  come  out  C, 
and  taking  r  at  pleafure.  r  C  will  be  the  Area  of 

•  Curve  whole  Ordinate  is  r;^0 -f-'**'  11^' And 
altettbe  bma  ntviier  ^iuxfxtm  gw  Aitaa •  4  and 
fBwefindrhe  Area rCagnebig lo the Of^feme 
rT^%iM  \  R  we  may  from  the  Areas  tj  R  nnd  tC 
fiodaioarth  Area,  asSD,  agreeing  lo  the  Oidi- 
nan  £{«4-i>-i  j^vi,  tad  lb  on  infiaiiely.  And 
from  the  Areas  0  and  id  there  tl  a  liitt  Raiio  of 
Progreflion  towards  a  contrary  pan.  If  any  of  the 
Terms  9,  6f  ai.d  5  ]-iht]  be  wanting,  and 
break  off  the  Seriei,  aOaaie  the  htc*.  p  A  in  the 
beginning  of  one  Progreflion,  and  the  Area  ^  B  in 
the  beginning  of  thi-f  thr-,  nnd  fmm  tbefe  two  A- 
nas  will  be  given  ail  ihe  Area;  la  boib  Progteflions> 


a  *     »    ^     X  '   

Cnm'wboftOffdiBateis^^^'^  t/l  "'^^  tgzi* 

-»-Ar  • 

Tbc  Su( 

liTilTftlTm 


multiply'd  into  ^>  I^-u   Tbc  Sunim  of  tbefe  4 


If  the  Firft,  Third  and  f'onrtfa  Term  be  fepgS 
rately  put  equal  to  nothing;  by  the  firft  Term, 
t«-{-Pt  will  be  made  =0  or  —64~p,  by  the 
■ourttt  — — thtb:=j,   and  by  the  Third 

(ftrildagOTi/aadf}^=i^  turn  mhmut  dw 

ecoad  Tim  htoum/^^y^,  aad  d«a- 
fofc  tbe  Sonm  off  dte  low  ddinaiea  fi 


Areas  is  4i^/(X-f-y^^'+«i<^  « 


D  will  be  the  Area  of  a  Curve  wbofe  OldiaoW  it 

the  firft  Qnoie  :^H-'i<.      And  after  the  fame 
way  by  patting  all  the  Terms  of  the  OrdtiMte  ex« 
cepi  dw  firfk  e«joal  to  nothing,  the  Area  of  a 
Curve  may  be  fotind  wbofe  Ordinate  is***»^^>. 
,ei  that  Area  be  called  C.  the  fan»e  way  that  tbo 
treas  C  and  Dare  found  from  tbc  Areas  A  and  B, 
two  other  E  and  F  may  be  found  from  C  and  D, 
agreeing  10  tbeOnlinates  a*-!  IP^  and 
and  fo  oQ  in  infinitum   And  by  a  cowriry  Aoaqr* 
is  one  may  proceed  back  again  from  ine  Afcaa 
£and  Fto  die  Areas C  andO,  and  ihnflft  w 
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tbe  Areas  A  an4  B.  and  others  which  follow  ia 
die  Progreffiofi.  Thcretbre  it  the  Index  x  been- 
crcafed  or  di:niai(hcil  by  a  continoal  addition  or 
iabdo&ioaof  Umiicti  Md  fl<  4be  Area*,  corre- 
Iponding  to  die  OidmaiM  dNnbig  anc  in  thef* 
Foiins,  two  of  the  moft  fimple  be  kncWHf  all 
tfacr&«ic  gives  in  infinuutu.  ^  fi.  />.  I 

And  by  ihcfe  two  Cafes  conjoined,  if  both  the' 
Index  d  be  any  bow  increaled  or  diminilhcd  b)' 
tbe  coarinnal  addioM  tfr  fabdo6kioo  of  t ;  and 
die  Index  a,  by  tbe  perpetual  additioi  or  (ub- 
dudioo  af  Unity,  rhe  Areis  Mrrd'ponding  ID  ibc 
linrerf  aa&V  Onfinaiea,  wiU  be  giVM. 

And  by  a  like  enueaie^  it  tbe  Ordinate  be  ez- 
preiied  by  4  Hnnu  to  tbe  Hfdicdl  Vinculum,  and  9 
of  the  Area$  arc  given! j  or  if  it  be  exptcla'd  by  } 
Timet, 4  of  Ar^ll  ip««n,  mkI  fooii';  AH 
the  A;cijvviJlbc  gived  which  can  be  generated 
by  a3^ing  ur  tubdiitf^iag  tbe  Nomkier  » to  or  fixMn 
the  Index  6 ;  or  Uru(|,  to  Or  from  tbe  Index  a- 
And  'lis  tbe  fanre  cafe  widi  iCtevcs  wfaofe  OnU- 
naies  are  exprelTed  by  noontb  ind  ow  AxEt  of 
ihnic  which  are  not  QpAdfthk  GeamcninUyt  ii 


  QUA  

ioio  another  eqnd  to  it  ieIC  whofe  OrdioaiB  wiS 
be  J*!?^"  in^^t^pH^l' 


And  Cfery  Cnffg  i»hofe  Oriiwue  it  into 

by  taking  any  Q^ntity  for  r  and  pitting  *  — 

inJ        r,  will  change  into  another  equal  to 

it  felf  whole  Ordinare  Dtali  be    -^x-  ^  ioto 

,  .  «  i 


Ilfor*-f-/<»+^T'''+*'C.andi^f  v'  I  m^,,.-^R(c. 
yooput  ^  and  S  as  bcfoce.  and  i^  tbe  Ordinate  ol 
my  Ciirfe^+»' the  giteo  Qaantities 
•,»,*.{*.  './.^»  ^'^  revnt\n  ;  snd  rh.v.  fcr 

#,T, and w,  any  Integer  Niirr^>ers  be  lucceiiiveiy 
wrinen,  aiid  it  tbe  Areas  of  two  of  the  Cur\  e8  are 

Sir^mfbicb  «r9  <)«i4(e4  by  ibo  Ordiotta  fo  ari- 
Dg,  if  «lke  QiMMltiet  l(  i«d  Siiv  BiMWiiab;  or 
il'  iheAreajof  thiw  oi  iht  Cuivos be  given,  if  l{ 
aod  S  couiift  conjointly  ot  %  hlottun  or  if  4he  A- 
teas  of  f  Carves  b«  given,  when  S  ud  cunlift 
jointly  of  fix  Ntmti,  &c.  and  lb  on  in  h^Utum  .- 
I  Giy,  the  Areas  of  all  tbe  Curvet  will  be  given. 

The  QMnq^ftniioft  il  lihi  iblt  of  thtfMaet 
fftftfitim, 

frtf*  9.  Tbur*  7. 

"th$  Areas  •/  iLrfe  Cunts  aree,jual  to  one  muhet 
Wkft  OrdiuAUt  art  as  tbe  Fluximt  «f  the  Abftijfu, 

For  the  Redtngles  under  the  Ordinarcs  ind  the 
Flosiotu  of  tbe  Atfeijfo!  are  equal,  and  liie  Irluzi- 

I 

CmL  ti 

If  any  Relation  between  the  Abjajfa  ot  two 
Curvc"^  be  »[Tuircd,  and  thence  Prop.  1.)  the 
Relation  between  the  Pluxioos  of  the  Mfeifftt  be 
fought,  and  the  Ordinates  be  fiippofed  reciprocal 
ly  proponionab[c  ibc  Fluxions  i  ihco  inmuxtc 
Mble  Curves  may  be  found,  wbok  drttu  ibftU  be 
illy  e^oaltoiM 


<+^?'^fr"4-&c.  X  e  -t-  -f-g«»» 

X  i^-t-/^»  f-w»j(s''+&c.|«,  by  taking  any  Quantity 

for  V  end  jmning  y  =^  and  cbaogct  into 

another  Cuive  equal  to  it  (elf,  wbofe  OrdinaR  ti 

— *— jj—  into  4-f-**»+ex«4-  &c.  X«-HjP+g«w 


« 

CmIi  J. 

And  every  Ctirve  whofe  Ordinate  is;f''-'  into 
f-fAH--i?^H-^-h  by  putting -j^=jr.  changes 
ioto  another  pqtul  to  it  ^^elf,  whofe  Otduiate  is 
'-h/^'+I^'^-TS^I^  that  i$.  ' 


For  to  will  every  Gucrc  whofie  Of diwue  ii 


aA 

\  if  there  are  two  Names  in  tbe  yiMeulum 


of  the  Root,  or^-^_^^ 
there  are  three  NaiiMj,  &c. 


And  every  Omf  whofe  Ordinate  is  i  into 
H-/^*+«?"4-8tc-l»x^+/;i«+»»?"-i-&ch,  by 
mtdng  f  =x,  changes  into  another  cquaf  ro  it 

felf,  whofe  Ordinate  is  ;^^pjX«+/«»4*«+  ScTl* 

^^^|)i}tf^i^|^jf  tboe  •!«  twoNcMMj  in  the 
yimOm  of  *e  RMt.  J,^.-JL,im.4«J 

y^-|-/x»-|-fA  x/-|-/CA  'l".  if  there  be  t  li  re  c  ATtiiMr 
ia  ibeFsmu/aM  of  the  foroKr  Root,  and  two  in 
that  of  die  hitter;  and  fo  in  others, 

N.  B.  Thf  two  ffjTial  Arras  in  thcTe  two  laft 
CerolUrifi  lie  on  oppoluc  tides  ot  the  Ordiniies  :  If 
the  Areas  in  either  Curve  jtan  to  ilie  Abfciiiia,  the 
correfpoDdiog  equal  Area  io  the  other  Curve  ad* 
joioi  10  ibc  Abidlb  pt«dMc4 


I 


u\.jn\^co  by  Google 
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CinL  9. 

If  the  Relation  between  the  Ordinate  y  of  any 
Canrc  and  iti  4tfeijfs  x  be  exprdled  by  any  ad- 
lededlqitadM  of  cbii  iann»  ^  imo  H-^t^ 

8K.ih»fig«iie,«fibiiiiiigSt5'!!zf,jr=-if^  «iid 

\—  "   r  —  changes  into  anocber  equal  to  it  felf, 

wboie  Ahfcif*  x,  froai  the  OrJinMt*  v  being  given, 
il  decenrined  by  an  Equation  aot  iS'S&ea  ;  as 

C«r«f.  8. 

If  the  Rektioa  between  the  Ondioate  foi  any 
Cnrfe,  and  iliAbldikf  be  daenniBed  by  tay* 


.  gu  A 

putiiag  Unitiei  for  r,  «,  A  or  ^  and  by  cffedittg 
that  the  Radix  of  rhe  D;c;n:ty  may  be  cjc^iadledj^ 
whole  ladex  is  »,  or  by  putting       — i  or 

Prop,  I  c  pr«y,  3; 

To  find  the  aoAOmpIc  Figures  with  which  anf- 
Cnrve  may  6e  Geonwtrkilly  compared,  whole 

Ordivaf  ApfHcMy,  by  an  Equation  nor  affeAed, 
IS  dctermtQcd  from  faaving  the  Abjcijft  \  giveo. 

the  Okdtwue  be  «(^»  aad  cheii  cbe  Am  wiO 
i>e  -^"^t  at  will  eafily  beootledked  fnm  ^0/.  5. 
oy  poittag  tssf=se=J—f=rgisb  «nd 


adfedied 


in  thi', 


into  Hrf>t'"^''7'*^'*^        ^''^  ^'i'*  Figure, 


aflftimiog  #=J^^  "ft* 


?^!±^/chiagH  bm  «MKher  eqnd  w  it  feif. 

wbofe  Ahfcijf.t  f,  fiom  iIjl  given  Ordinate  w  being 
siveii,is  deKroiined  by  an  Equation  lefiatfedbd,  ai 
t  «a  ieio  «-|-/t«4.^4^         imo  it4-'<'  + 
■i9>^.&c.  .44^^  into |)^fe«4.r«a*4.  &c. 

Cm/.  ^1 

Every  Curve  wboTe  Ofdnum  b  cqf?*^*  into 


and  dmt  be  effiuned  3r=f^'+A 

r 

£c|*i  r=~«  "'"^  ^=^^t  cbengn  iflio  MMtber 


Let  tbeOtdinatebe<;^-«x/:?»-|-«^4-8<c.  |v.t 
tiiefl  if  itic  C«rve  can  be  compared  Geometrically 
«ndl  ktSiiheal  Figuret,n  may  be  fquared  by  Pn>^.  5. 
by  putting  h  —i~c^d.  If  not,  let  it  be  changed  in* 
to  another  Carve  equal  to  if,  whofc  Ordinate  (hall, 

be  y  X      X c"+/*+^*^+*c.|^  '  by  Cot.x.  Jfrtp  9, 

Then  if  out  of  the  Index  of  the  Dignities  and 

A— I  (by  Brtf.  7.)|<W  tbe  Uaiiief  rill  thofe 
Dignities  become  ibe  leaft  poffible,  yon  will  then 
come  to  the  moft  Ctnplc  Figurcj  thai  can  be  by  this 
means  cotieded.  Then  every  ooe  of  (bdie,  (  by 
Cur.  y.  Frof- 9.)  gives  aaocber  which  b  fometimet 
yet  mnre  fimplc.  And  frcjm  rhffr,  hy  Prep  ^.  an.i 
Cor.  9.  and  lo.  ot  Praf.').  compared  one  with  ano- 
ther, loooe  yet  Biore  fimple  Figures  come  out. 
And  laftly,  by  aflbming  tbefe  10  the  tnt^  fimple 
Figures  ;  and  by  ptoceeding  io  a  Reverie  or  In- 
vcrir  ^^lechQd,  iMj  die  nqnimd^*  be  emu* 
puted. 

LettbeOidinafcbe  e^'  *  «7>R^^^*P%& 

xe-i-fi."  f-^t-"  -(-atc.l^-',  then  will  thii  Figure,  if 
fqnarablc,  be  fqiMced  by  Prof.  5.  fiat  if  not,. 
tMD  die  OidMiEe  muft  be  diihegttUhed  imo  the 

F!ara,    « X  «  X*  +^'t-<tw^>&c.^i.  ^vi  xk* 

X  ^«"+*«  K*.  &c.  and  by  C^rr  ».  the 

moft  fimple  Figures  are  to  be  found  wub  which 
the  Figures  cnrrefponding  in  thofe  Parts  may  be 
n  inpar(  J  ;  for  then  the  Areas  of  the  Figures  cor- 
relponding  to  thole  Pan*,,  and  cooneded  with 
their  proper  Sign!  -f.  «lld|,^i  irftt  COBIpole  the 
whole  Afea  fbngbct 

Let  the  Ordinate  be  a--'  x  4  -f-^"  f  <^\-'  +- 
and  then  if  the  Curve  be  Qaadrable,  It  will  be 

fquared  by  Prep.  6.  But  if  nnr.  Icr  't  hy  Cor,  4, 
\Pref.  9,  changed  into  a  more  finiple  one,  and  tkcn 


equal  to  it  felf,  wbofe  Ordinaw  »t9x  <4-tx»-|  " 
And  obferve  that  the  former  OrditraTe-  ii  the  Co 
reilary  becomes  more  fimple  by  putting  a  — 1,  or 

S'  putting  T =«  •  and  by  effeding,  that  the  Radix 
the  Dignity  may  be  cxtrad»dt  whofe  Index 
or  alfoby  putting  mss—t  and  a— t^r=y 
^w,  dntlney  pelsoyodier  Gafe%  tSt, 

Cinl.  10. 

For  «4/rH-f «^+»+««.     « * 

^'^^t'-f-w  »+  8(c  +  and 

»/;(•  i+w«M«-i^  8cc  let  Jt  r.  S  end  /be  fvbfti- 

tuted  refpeAively,  and  then  every  Curve  whofe 
Ordinate  it  v5^-f  fJ('  inioiC"'  X4Sv±bHjU 
ifitbe'*-'^:.iL-.-VJL^,,^=.^,  and 

A  T        T       T  » 

R*  f»  —a:,  change!  into  another  c^aal  to  it  felf, 

whofe  Ordinare  is  ^t^frXa-j-**''".    And  obferve,      ,  ,        „  .  . 

ibat  the  former  Ocdieme  grows  moic  fimple,  bylcoiDpeted  with  chenoft  Ample  rigoict nccordio| 
VoLU.  I  jXi 


Digili^uG  by  Google 


QUA 


to  Pnf  8.  aod  Ctr.  6,  9,  «q4  10,  of  Fi^.  9  «« 
«r«i  done  w      %  And  3^ 

If  tbe  Oidinite  coafift  of  different  Paru,  then 
the  feveral  Pani  ate  10  be  efteemed  as  the  On)i> 
nates  of  fo  miny  di£[erent  Ojrvei,  and  ibofe 
Cnrves,  ts  m«ny  as  arc  Quia  riUc.  .ir:j  a;  be  fqua* 
r«d,  aod  their  Ordioat^  mjxlii^cd  Irotn  t^t  of 
die  wliele  Cw^ 

Ctrd.  I. 

Hence  every  Carve  wbofeOcdioate  it  the  Square 
Kom  of  til  a^aed  Equation,  may  be  compared 
with  tbenwft  fiTnple  Fignics,wh«tber  Readineal  or 
Corvtlinral.  For  that  Root  aiways  confifts  of  two 
Parts,  which  confldered  feveraU|r,  OM  afife^ed 
Roots  of  Equatiooi.  Let  the  Equation  be  propofed 
«4Kr4-<K/'?=3«>;+2'^>-»\i(<KOOC  when  ezirad« 

tA  wHI  be^f2±S!±2iSiSE£!  wbofe  ra 
lioDal  parr     ^-3^  and  m  Sard  or  Inatkml  Pan 

^S^^i^22=5*  are  i|»ejOhi««w  Of  Carves  iba 

may  either  be  (quared  Ivy  iliii  P^Ofnfinoo,  or  com 
pared  with  the  it lof^  f  mpk-  Figures,  «Mi  wikom 
they  simx  ^  Geometrical  CoQi[«irifo«. 

And  every  Curve  whcTf  Ordinarc  tj  determin- 
ed by  any  afls(iled  fiquauon,  which  by  Ctr.  7. 


 QUA  ^ 

Prop,  9.  doth  not  go  into  ao  Equauon  not  affcvit- 
ed,  is  either,  if  tquarable  at  ail,  iquared  by  this 
'ropofitkw,  or  ell'e  is  compared  with  the  moft 
iropleFigurrs  pciTiblc.  And  by  ibis  means  is 
very  Curve  tquared,  whole  Equation  cootifts  <»f 
«brce  Terms;  for  if  that  Equation  be  aftcAed,  "cis 
changed  into  oae  not  io  by  C«r.  7.  ¥r»f.  9.  and 
then  by  Cm.  a.  *ikI  j.  of  Prtf.  9.  pafllng  into  a 
moft  fimple  one,  deher  gives  dae  Qpadruofe  of 
the  Figure,  if  it  be  fquajrable,.or  a  moft  fimpte 
Cnm^  ivitli  whoB  it  nay  be  conpttdU 

Ctrel.  i. 

And  etery  CatTC  wJwle  Orduute  it  dttermi- 
ned  by  any  adfcdcd  €q«aiioB.  wWcb  h^Cor,  8. 

of  Prop.  9.  pafles  into  a  Qiiadratick  affcded  B- 
quaiion  ;  ii  cither  Iquared  by  this  Prsf.and  its  fiift 
Cvr^Uri,  if  quadrableat  all,  or  elfe  is  compared 
with  the  moft  fimple  Figuies.  and  wiih  which  it 
admits  a  Geooanrical  CoUatioo. 


When  Figure?  are  rn  he  fquared,  V.  will  bc  tOO 
troubleicinc  alwaja  to  bavc  reccuffe  to  ibefe  Ge- 
neral Rules Awberefore  it  is  better  once  Xof.ua^t 
ibe  moft  fm^  Mfi  wftt^i  and  then  to 

keep  Tables  of  fodf  Qjiadraiuies,  10  \vh'<*  w 
lu,<:  rcft  urle  wheiw^er  Cuch  a  kuwl  of  Cufve  is 
to  be  (qua  ted.  Of  this  kind  are  the  two  foUow. 
ing  TaWes  j  in  whkh  t  denotes  the  Ahfeifft,  y  the 
f^fHangHlar  Ordinatt,  e  the  Art*  of  the  Curve  to 
bc  fqi^red,  aod  d,  t,  f,  t,  b  and  g  rcpfefeoi  gi: 


A  Tabls  eftbe  more  S&^SlwdtM  Curves* 


FOHD  I* 

Form  a. 

Form  i. 


—J 


^i,  or 


— 9<<?  •f'l44»»A6a«-i8et//f4-*tof 


a.  ,  I    I  =7 
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ATABLEfif  tbofi  mm  SmpU  COwt  which  m^y  be  compared  with  the  EUhfu 


Pig.  S- 


Fig.  7 


ftf.  i: 


Let  «6DocFGDor<GDS  beaCooick  Se 
dioa  whole  Am  is  required  to  the  Q^ramre  of 
a  Curve  propofed,  aad  kt  its  Ceotre  be  -rf,  iti 
AxiiJC^,  its  Vertex     its  Semi-Coo|ugatc  AxU 

F,  the  given  beginning  of  the  Ablcifla  A,  or  « . 
or  «  ;  the  Ablciib  ^  J,  pr  4fi,  or  the 
Re(SaBgttIar  OfdiMlB  B  4l=s»i  Md  (be  Afca  AB 
DB  oraBDGot  «BO  G=J,  iheOrdinitc  «  G 
bein  applied  at  the  Pdoi «.  Join  I^D,  AD^aDy 
MiVi &  Tng^t O T ba  damm^ ncciht the 


Fonn  I- 


Abfdfla  .4£iaT.  aadikal«4»  FmJklogniiii 
ABDOhe  complieaied.  If  An fo rbe Qaadra. 

lure  of  the  Curve  propofed  the  Areas  of  two  Co- 
nick  Se<Siont  •re  required  ;  let  the  Abfciila  of  the 
Utter  be  ^,  the  Ordiaate  T,  and  the  Area  #  And 
let  this  Charaiier  -r-  aaad  kt  Am  diflerence  of 
two  Qnancities,  when  'rii  lewwiu  wiwch  ii  tb« 
greater,  and  cnnkipadf  WhU  Oft  be  takcD 
from  the  ottaer . 


JhJrMfftbiCgrvtt. 


4  :  _^  JL-_*222 


Form 


a^  y  ,  4*/ — a*xt> 

.7^ 
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•       =y.'5=*c.  ^-t-«**=».  ^iwo  s—xvxzn~^  into  POD,  or  tnio  AODG 


Vonn  f 

Form 6.  wh«e  f  U  pM  lor  y //— 4«f' 

_  S^^^=?+^.-^-  ^'^iiE:i!rf ^2=^^ 

Fom  7*  r 
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Q.U  A 


Q.U  A 


|j;-J...i(lJ1 


T    1     l>  .J  I  i.^      ,  ..  ■   '.'1  fflil 


•Vom  ii« 


iD  I  


In  ihefe  Tables  ibe  Scries  of  the  Curtef .  of  My 
fbm.  miy  be  continned  both  way*  in  infinitum^ 
1  n  the  Firft  Tabte.  in  the  NamwMiM  ofAe 
Areas  of  the  ^d.  and  4tb.  Fofm  ibe  Niniienl 
efficients  of  the  Initial  Terms  (a,— 4.  J'^'"''-' 
I4t.  &c.\  *re  generated  by  maUiplying  the  Num- 

ktt»— » —4,— 

cominoally;  and  the  Ccefficieoo  <rf  die  fubfe- 
qucntTcrins  arc  divided  from  the  Inmtl  «•«,  by 
multiplying  them  gradually.  In  the  Third  Form, 
by       _^jt.^  ^,  i,  4- 1,  e^e.  and  in  ibeFcairtJi 

Porw.  by  i^^.— A.       *<*  *• 

Co  cfficieou  of  the  Dcoominatori,  1 ^-  t^-^ 
ttre  prodaoHi  by-  nrohiplying  the  Numbers,  1,  3- 
5,  7,  9,  d^.  imnoiitaiMKber  continually. 

fi«  in  the  Second  Table,  the  Saiei  of  the 
Oraol  the  Firft.  Second.  Fifth,  Siwh,  Ninth  ipd 


and  Founh,  produced  both  wiyi  in  htfinitvm. 

And  as  tbefe  Series  xn^  be  varied  by  chasfiag 
theSpofthtMaiiibtrtfSDbAriiMoibd»Cim 

^  "  "  


Pr^,  f.  2inr.  Si 


Let  A  Die  he  any  Curve  having  its  AblcMi 
and iu Ordinate  BDr=r7i  andlct^fi^C 
be«U  Carve  wlnfe  Ofdina;e  B  E  is  eqnal  to 
the  Area  of  the  former  ADB  divided  by  Unity  j 
and  let  4BLC  be  a  TlM  Corw.  wbofe  Ordi- 
nate B  F,  U  equal  to  the  Area  of  the  Serond  A 
B  B^dMdMl  to  I  i  and  let  ^  G  MC  be  a  Foarth 

4FB  of  itelUiddUvUiil  III  Vtkti  Md 
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 Q.U  A  

ilHNClieaFifthCarvewhpiieOrdiiMicafl  » 
eqoal  totbe  Aicftof  ttbe  RiuikitOV  dMdcd  by 

Unity,  and  fo  on  in  infinitum.    And  Ici  /I,  B,  C, 
B,  8fc.  be  the  Areai  of  the  Carves  wbofe  Or- 
dinaiKi  >rc  ;-,     sC/t      tV.  *c.  and  wboTe 
lAbrofltiia* 


Lee  'mr  Abfdflk  i«  c=r  U  lives ,  "nd  fci 
BC=f— c=y*  ■od  '«  T,  sec  bf 

tbe  Aicas  ol  Cnrvei  baviog  for  thdr  OmiMinA 
•»  ml  Arir^gwpwnH  Abfat 

Lrt«n  thefe  AieAtcennhMiaK  ibe  whole  given 
Abfcifl*  A  C,  and  tt  the  Ordinate  given  in  Pofi- 
dm  and  infinitely  produced  Cli  And  then  lba]l 
die  firft  of  the  Are»$  thus  pofi  ted,  ADIC  b€=^- 
=:P.  The  Sec(»d  4  JIil^c=»^— B=ft:  The 

XUld  AFL  C='*^^*^=|R,  Tbe Fourth 

CmA-  • 

Whcneeif  tlwQimi^wliefeOidiiinetare/.  sy, 

-'t  fy,  fic.  or  r,  XT,  jt*7,  «»;.       trc  fqamble, 
ihc  Curves  ADIC,  A  B  l^C,  A  F  LC,  dGMC, 
fie.  will  alfo  be  fquared  ;  and  the  Ordinate!  B  fi, 
B6.  AH,  will  be  pioponioaabic  to  the  A* 

,  Schtlium, 

Tbtt  tbe  Flii|?90iis  Qi  Flowioa  Qguuitiuei  nty 
lie  eonfideml  w  i4r|l>  StemJ,  lurd^  fiMf«(  Plvii' 

one,  (Sc.  hath  been  (aid  above :  Aed  ibefe  Floxi* 
ons  are  as  the  Ttrmi  of  infinitely  emerging  Seriei. 
Tbut,  fuppofe  :^  a  Flowing  Qpauciiy,  and  that 
hf  flowing  ic  become  :{-i'f\»,  then  may  it  be  rcfolv'd 

ion  this  CoavcrgiBf  Series  f  4-*«r'*4^^'^ 


 QUA  ^ 

Differeac^  V»  which  coafidcrad  at  juft  N^/etm, 
cbe)!!^  itaiMM  is  proponioMi,  neWrdTcim 

met  to  which  COIiMcrcd  as  now  t^afctmt,  the  St'^ 
eond  FlMxim  is  proportional.  The  Foartb  Terni' 
a'— 9a»4-l> 


firft  Tern  i$  ibe  Flowing  Quantity  it  fclf ;  tbe 
Second      '  fliall  be  ibc  firu  iMcrcMMf  or  tb«  firft 


C 


o*\<i  t  (hall  be  the  Fluents  third  Inert- 

or  Diffiremet,  ud  to  Which  m  fAifcem,  tile 
TfatWI  Ffanoon  it  proponiooal,  &e,  and  lb  ca  ia- 

finitely. 

Thefe  fbudm  may  be  expounded  by  B  D,  BE, 
Bf»BG,  BB,  Ue>  CDofidecedastheOidinaiesof 

Om.  At^tlicOidiBmBli(=~^)bea 

Fluent  or  flowing  Qnantity,  the  firft  Fluxion  wUJ 
be  as  the  Ordinate  BD:  If  fi  F  be  the  Fluent 

— tbe  firft  Fluxion  of  it  (hall  be  as  the 

Ordinate  B  E,  and  tbe  fccond  at  the  Ordinate  B  D, 

l(  B  nQ=^Y~^^        Flowing  Quantity,  its 

Flnxions,  confidcted  as  Firft,  Second,  Third  and 
Fourth,  thall  be  refpedtvely  u  ibe  Ordinaies  B  Gf 
I F,  A  fi,  and  B  a  iSt*$h$l^  Ftfwre.) 

flBBoe,  im  Eqaadoofl  mWb  kncht  ofly  two 
unknown  Qi;antiiia«,  of  which  one  is  a  Qoanttty 
aniformly  flowing,  and  tlie  other  it  any  Fltixion  oc 
anodier  rlowiaf  Qpaaiinr.  .  That  other  tUunt 
nay  be  foood  hf  the  Qftirstm*  »f  Omts Let  in 
Flozioii  be  exMBodn  or  expreiMd  by  B  D ;  and 
if  tbif  be 'the  firft  Flaxlon,  ferk  the  Am  A  D  Brz 
BBy  I :  If  it  be  the  Second  Fluxion,  let  the  A* 
reai<fiB=BFxi  be  fought ;  if  it  be  the  Thsnl 
FItixioo,  let  the  Area  A  F  B=D  G  y  i  be  fongbt ; 
and  the  Area,  when  found,  fliall  be  the  Exponent 
of  tbt  Flowing  Qpantity  fought. 

Aod  alio  in  SqnaiioiM  whii±  iovolve  a  Flocat  and 
itiiirftnnrtnwfclMimanyodKrFIiieiic;  or  two 
Fluxions  of  the  fame  Fluent ;  fuppcte  the  Firft  and 
SecoiK),  the  Second  and  Third,  tbe  Third  and 
Founb,  (it'  ftiil  without  any  other  Fluent,  iben 
tbe  Fluents  may  be  fonad  by  ite  Method  of  tke 
StfiuirMturt «/  Cmvn. 

Let  tbe  Equation  be  aev~Mv^w ;  fappofing 
r=:B£  and  v  t=BD,  :(=4B  aad»s:i.  Thif 
Equation,  by  compleating  tleDuneafioai  of  the 

FloxioBtwill  become  ««=itrc4"«»t.]j^-^=«- 
Soppofe  then  v  to  flow  uniformly,  and  let  its  Fluxi- 
on be  «  s=  i,  then  fhall^^**i,t,='^ »  ^'V^' 
whafit  Ordinate  it  ^   and  Ab» 

fdOa  e,  you  wDt.lMW  the  FInem  or  nowb^ 
Qgantityc 

lee  «  I)e=>F.  «3=BC,  ;=BO,  wA  k-^Bs 

Then  by  the  Rdation  between  •  and  »'  or  B  D  and 
BB.  tbe  Rdation  between  ^ B  «"d  B  will  be 
found  at  in  the  Example  above ;  aftct  whictt»  by 

this  Relation  may  the  Relation  between  ^4  fi  and 
B F  be  found,  if  the  Curve  AEB  U  fquared. 

Such  Eqaations  as   involve-  three  unknown 
Quantities  may  footetimcs  be  reduced  tofnch  at 
involve  only  two  Unknown  Quantities  ;  in  wbieh 
the  Fluevif  will  be  fonad  fiom  ibe  flaxson«. 


i^iyiii^co  Lyy  Google 


QUA 


■If  ft  be  (uppoMcqoal  to  wqr  Tctfti  in  the  fol- 
lowiag^iia,  i,  i,  3, 4.  %,  6,        fimy  Cnnre 

wbefe  OtdkwMii  witt  b*  l!|ini«l  faf 

iMt  ttriu,  lod  cone  oat  in  flnin  TciaM» 

C«n/.  3. 

If  M  bec<jaal  10  any  Tennin  this  Seriei,  o,  1, 
9t  9>4*  5*  ^'7>  ^  &v*fy  Oirve  wMeOMlioMe 

depends  upon  tlic  Qaadruure  of  ibc 


QU  K 


Gide;  BotircbeOrdlutebe-7=-.  Mitaf 

of  tbe  Hfferttfs :  And  if  on  tbe  Centre  C,  with 
cbe  Diametrr  AB=d,  ibe Circle  AEBht  defcri- 
bed ;  VBd  do  be  made  =*,  and Z>£  ereded at 
R%hii>«ogk%  ood  C  B  dnwn :  Tben  will  the  Se> 


fliy,  nor  doth  it  depend  00  eitber  tiie  Cir* 
e  Hyperbola;  NtfMiindMWtMiMni 
npleCanrc. 


red  cxadli 
ck  or  th 

r,  and  Ordinarr  x-^  J  xx  ~  xx  }  Let  fi  be  th« 
Area  of  a  Caive,  whole  Abfcifla  if  dw  liuse  x« 
apii  i>  QnMhiie  jr»*»  ^rr-^xv ;  aad  foppofe 
V"  — Then  (ball  /I  he  eqntl  to  >--"B 

-!  'iNO~.  j 


A9CJ> 


dor  i#£C  divided  bf^  becqniltodw  Am  of 

the  Carve  wbofe  Oidioaie  ««^^  ■      after  tbe 

f«me  Manner  if  on  the  Centre -C,  and  [he  Tranf- 
vcrfe  Axis  AB~d,  an  Equilateral  H)pefboU  be 
defer/bed;  as  AE :  Let  AD=zx  and ereded 
NoimaUy,  Md  C£  dnwat  Umi  fintt  ilioS^ 


ttor  i€t  iHvidcd  bjr  i£  fce  o^Mt  n  Hm  Aret  of 


8 


t^  Curve  wboTe  Ordinate  is 


'  If  m  be  foppoled  equal  to  aayTerm  not  incin- 
.  ded  wiiUa  the  fonMrliaainj  Tbe  Cwvo  trhoft 

OrdinM  diin  be,  -^scn  tMm he  fqoa 


VoLlL 


«■+» 

r  r  »i  _  I 

-—  —  into  ■  JT*-' 7*=*^^^ 

*'4  —  2  n— .J 

'       -  into     —  into    ■  *»  =c  ' 

«  — »       »+»  Ml  • 

Ctrel.  I  r 

If  «  be  equal  to  any  Term  •(  ibc  fbUowiog 
Seriei  1,9,  5, 7, 9,<!yA  The  QtuOnMnfe  of  tbi 


Carve,  whofe  Ordinate  is  jc«  ^rr^jfx  will 
oat  finite,  aod.beexpreiled  by  the  Tbeoceoa^ 


If  ff  be  equal  to  any  Term  io  ihii  Series  si  ^ 
4.       tfft  Tbe  Carve  wkofe  QnUnM  is.jr» 

v'rri^c  Will  be  cxadly  IqtMfcid  ty  ddi  T1m»s 
rem,  "  * 

Cent.  3! 

If  M  be  expounded  by  any  Term  diflbent  fioitt . 
tfaofc  obofe  meniiopedj  the  COfve  tvtele  Ottt^ 
naieit*"  »yr^4,rjc     neither  czadly  onadrable, 
ooc  defendant  on  tbe  Qrcle  or  HypeiMia;  bm 
ycl  iiitdwible  10  «  fliof*  Slvfk 


IT  iU  the  Amof  oCom  «M  AbfiiAii 


eadinOi^BBftie' 


Let  B  be  die  Am  of' 


tnttber ;  whole  AblciiTa  x  is  ti^  fane  with  ibe 
fomwti  bat  its  Ordinate  ^        %  Then  I  fay. 


m  —  I 

A  —  ry*  B  into      ■  tia»o< 


into^!!!^,  (UssiP, 
m  —  6 


fit 


— — .  into  ■ 


J 


—  I 


•—4 

Ar.  If 
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QUA 


IfjKlwcifnl  wanyTcmof  dniSeneti,  i, 
5i  7i  9i      rf»e  Cowc  wfcofe  CMmate  is 


iriB  I»lanil7  ilM*  nmcmiB  finitt  Xenm. 
(ML  a. 

If  abecfiilitt^n  Tcroiid  A»  Iblfewing  Series 
1, 1.  i.4<f(4*  (U»  4 ht  Canre  wiwfe  (Miiiiu*  is 


T-  1> 


u  ttaiBdf  qnwbibk  by  lUtTlMOiviD. 


If  m  be  expounded  by  any  other  Term  different 
from  aa|  oC  tbc  Prcceediog  ooei;  TJica  will  ilw 


Cane  whole  Oilinoe  is-tT-  • 

adiy  fquarable,  nor  dependant  on  the  Qrde,  ct 
HyMtbol«i  b«i  yet »  redodble  co  «  oiiae  Sin- 
pknmn. 

Tbterem  5. 

Let  i  be  the  Aieaof  tbe  Curve  wlwfe  AbiaSk 

and  let  B  lie  the 


If  at  be  equal  to  any  Term  of  dll  Series  o,  », 
4,  ff,     lo,  &c  Tbe  QtMdnmre  ef  liie  Citrve 

depeodi  upen  die 


Qgadianne  of  tbc  Gicb :  For  if  fiem'tbe  Gen 


lie  C  •  Circle  A  EC,  hr  defrrihed  wiib  the  Ra- 
dius C  4=  r  ;  let  C  O  be  taken  eqiul  to  *,  ami 
D  S  ereded  Normally  in  D ;  join  C  fi.  Then  urill 
the  ScAk  C,AB  difided  by  ^  rr»  be  eqnal  to  ibe 

Aieaaf  the  Gvm  whoTe  Otdiaaie  kT7==: 

And  after  tbe  fame  manoer,  if  to  the  CflMlt  Cj 
iadSemi*Tfaiiffeiie  Asie  C^ssr,  ft 


IS  itt  Wta  urn  vramc  ^  ^ 

Ana  of  aMdM»Cam,  haviag  the  Ifine  Abfc^ 

jt,  and  whole  Ordinate  is  -r  j  Then  Hall  the 

Area, 

ii=rf,  a  Ai^. 

m      m  —  I     m  —  a 
if  ibe  Ofdtiaie  be— —  i  Tbea  the  Am»» 

i 

If  w  be  equal  to  any  Term  in  tbe  iollowiaf  Sa^ 
4,  y6,&«,  Tbe Qttadimtnie  w the 
*• 

Curve,  whole  Oidinate  is— w,  depcodl upoa  iho 
Quidratare  of  tbe  Hyjperbola. 

3> 


\ 


For  drawiflg  D  E,   ^  p  at  Right^angK  fct 
I B  G  be  tal^n  equal  to     and  kt  6 1|  be  dm«m 
Nomal  aod  Bqoalto  8P.  Then  between  the 

Afymjtor«  OB,  Ef,  let  an  Hyperbola  be  de- 


Hyperbota  be  dcfcdbed  u^AM;  let  FC  W 
drawoatRigbt-angktiOifff;  and  equal  «i  then 
dr»w  F£  parallel  to  the  Axis  CA,  till  it  meet  ib4 
Hyperbola  in  £,  and  join  EC:  L  (ay,  tbe  Hyper» 


bolide  Sed^  Jt&&  divided  b]r-~->ii4qiililoxhe 


:ftKi  Of  ileGim  wMeOidiMtt  k 


-  i, 


pafling thro*  H ;  and  tajting  (?  K^—  x,  N». 
wards  £  in  tbe  firft  Cafe,  and  towards  F  in  the 
latter,  let  tbe  Oidinate  K,L  be  drawn  t  The* 
(hall  the  Al«alf6JC£  dividedby  id  be  eqnal 
to  tbe  Am  of  die  Cam,  whofe  Oidhm  j( 

j^Ti'  Andfraaheace*  fnppofiaf  dieQpadf»> 

turf  of  cb<:  Ryjietbola,  will  tbe  Solid,  generated 
by  tbe  Revolaiioo  of  ibe  Portion  of  a  Cifibjd 
round  tbe  Diaincccr  of  the  GeocTaiiog  Cirde,  be 
gifw  <R  rmte  jianDii 


Digitized  by  Gopgle 


CI  11  A 


at  above.  Lcc  thcfC  be  ihu  fiqaaiioo  «— ^x*: 
iht  Curve  wliole  AbfcilHi  if  »  and  Ordinate  v, 


A 


fifes  the  Area  p;  and  tbc  oiher  Eqnation  >r"  t-, 
By  working  backwaid  to  ibe  f.ue);rs,  will  pivf 

jp|5^;'-}-i=i»:  whence  the  Fluent^  is  founi,  ano 

jfron  hence,  and  even  in  fucb  Equations  as  involve 

Three  tinknownQmntiiies  and  which  cannot  be  re- 
duced to  others  which  involve  but  two,  ibe  Fluents 
axf  fonetimeibefbwid  bf^^^irM$in  rfCmrwj 

Lettberebe  tbIiEqaiilon ^x'l'=rfx'-';'4 
«*n^J^'— ftl^iiidletjr=i.Tbw  wWibe  Jatterpart 
fM(«^y+j<*'iri-/if'  bf  finding  ibeFIuenM  in 

the  laverie  Meifaod,  wU  beoooie  e«*w.  ^y+t  • 

which  therefore  is  as  die  Area  of  a  Curve  whofe 
Abkiffa  is  x  and  its  Ordinate  a^^-^fj^  tad 
from  thence  theFIaent  j  will  be  given.  * 


la  there  be  an  Equation,  x  xi*''-\'bx*\r  ~ 

'^"^  Fluent,  whofc  Fluzioa  N  «  x 
sx"i-ox».e  fliail  be  as  the  Area  of  a  Carve  whofe 
Abfciffa  is  X  and  its  Oidiaate  4x"^»x«|f  .  j^i^ 

the  Fluent,  whofc  Fluxion  ii  l^^rs-  dull  be  at 

^/«+Jin 

ihe  Ak«  of  a  Carve  wbofe  Ablciaa  hj,  ni  m 

(i"C^t.  byftri»4. 

1  /   

in  T*We  I.;  as  the  Area-^^V  f/;,.  Let  there. 
fort^^e        be  equal  to  \be  Area  of  a  Curve 

whofe  Abfcilfa  is  *  and  Ordinate  jji^TErt*, 
you  will  liavc  the  Fluent  /. 

And  (blerve,  that  every  ^uent  Wich  is  col- 
k&cdjtosa  the  Firft  Fluxion  may  be  incivaled  or 
dinintflied  by  any  Qiianticf  that  is  not  a  Fluent; 
That  which  aiifc;  trom  a  Second  Fluxion  may  be 
augmented  or  ieOcned  by  any  Qfumiiy  that  hath 
no  Second  PInioa:  That  which  arifcs  irom  a 
Thiid  Flnxion  naay  be  encrcaled  or  diminilhed  by 
any  Qoaathy  faaving  no  Thud  Fluxion  j  and  fo  or 
innnuefy. 

After  the  Fluents  are  obyiioed  from  the  Fluxi- 
ons, if  there  be  any  doobc  abeot  theTratb  af  tbtf 

Conclufion,  the  ¥lv~'rrs  „f  xhc  Plmms  found, 
may  he  again  gained,  and  compared  with  the 
FlBxions  ztfitfi  propokd  ;  for  if  they  then  come 
oni  eqiul  to  thofe,  you  may  fuppofe  the  Concluiion 
ngat ;  b«tt  if  they  are  aoe  0iih  equal,  the  Fluents 
miift  be  corrcdiej  till  they  come  out  lo.  f  or  both 
the  Flufnt  may  be  alTumcd  at  pleafarc,  and  thai 
affumption  may  be  corredcd  by  putting  the  Fluxi- 
on ot  the  Fluent  fo  alTumed  equal  to  the  Fluxion 

5ropofcd,  and  fhen  t^ptring  the  Homologouf 
crou  among  thcmfelve?. 
*  In  PiZ/.Tranf  is*  ^7o8.  Yoti  h*?e a  Method 
fortbeQuadratnrc  ol  Figures, 'G«w«ric4/i>  irra. 

See  aUo»  the  fame  Author's  MttboJm'FitHrtrum 
MMtt^WiOil  tS  Curvi/  eemprehuifgnm  te«4<ftwi» 
Vol  IL  t 


U,^rm.n.ndi     Lend.  itfSj,  4»  Aod  fail  Addilioni 

«o  ">  w  P^i^  TranC  N.  ijv 

See  alio  bb  Tr»£l*tui  Mathemdticu$  de  Fieura. 
rumCmvitlnttrum  ftjudrmmii^  UmQimmkii, 
Lend,  1691,  4°. 

Vers  Circu!i(§lfypeTf»Uii^atmf*m  fr^rU 
Iu4  Fr0pori,tnu  f fecit  invents  &  dmmftrMts,  m 

Le  Grand  &  Fameux  Prthlemt  it  /«  Qusdra' 
ture  duCircU  rtfciu  Gtsmttriaamm  fr  le  Circle 
($  If  L$gne  Drnte.  fer  hi.  Miitement  de  Mf0Antf. 
»»ra,  1686  iz.,,.  See  Hll.  Tr.nfuHior.  N.  ,b^. 
R  2 S       ^"^"^  "  Ciuvoiut,  M.  D. 

De  Qthtdraturs  CireuU,  fitc.  fer  T.  BMh  TJus 
Book  Ur.**^,/i!,Vbatb  twice  refuted. 

^A:"S^,'f■^f''^■  5  haveMr.tWWa 
Method  for  the  Quadraua  c  of  the  Circle, " 

In  Pbi/^.  Tr*»/. N.  1 96  you  wiII6lld  Dr.mAVV 
Sj^^i!  '^}^r?^"^ vetifermi,.  And  in  N.  tcj. 
the  fame  tbng  ,s  folved  by  Dr.  Greg»r,.  Mr.  C^i-e// 
^r.ProffJf.  of  Ov;'.,^alfo  in  Pbilvf.  Trtnf.l4.\n. 
gives  a  Quadrature  of  a  Portion  of  th  Epicvdoid  2 
and  after  this,  ,n  the  Mxtlranfaaic  hAuHallrj* 
Savilian  Profeffor  of  Geometry  inO;r,„.  advances 
a  general  Propofition  for  mcaluring  ail  Cycloid* 
and  Epicycloids  j  which  is  this.  That  tb.  An*  »f 
*y.  Cfctetd  er  Efie,eUid,  whether  Primary,  C^ntraH' 

\  J1'*^''  "ff^  ^"  ^«"''««^  Circles 
and  the  jtreai  «/  //j,  Pam  gemra  td  in  thi  /»ma' 
tten  of  theft  Cmves,  are  to  the  At  eat  «/  tbeSegmntt 
V/."'"  g"'/''"'"g  Circle  i  at  the  Summ  ef  tbt^mhtt 
yclmti,  ^  th,  Centre,  and  ef  the  V,',chr  ,he 

aJ'cufar?""'*"''  *****^^'^'*J  i  '^'f  MoiM 
In  PA,/./:  TranfMa.  N.  24,.  l&uCrttig  gtva  as 
the  Qua d  r  .1  ni  re  of  the  Logafttfamicfc  Cam. 
In  the  Mcmoira  de  L'  yieademie  da  Sclcccs, 
"      *•  Year  1699)  a  Quadrature  of  the 
Infinity  ol  Segments,  Se<ftori  and  other  Spaces  in 
the  Vulgar  Cycloid  by  Ut.BttnntU,  Pioleffix  of 

iMatn.  at  Gxmingen. 

In  tht^a.Erud.  L,y,^  for  OBol.  ,683,  you 
bive  a  Method  by  Mr.  TJcbirr^haufe,  of  dete/mi- 
oing  enher  the  fluadraiure  of  any  Geotaectical  K- 
gurei,  or  the  ImpoffibUity  of  the  fame.  And  in 
Maf,  1^84.  be  iwbliAed  iatbe  Aine  wa*  another 
Papet  caa«ermi«  the  Qpadianm  of  Owilinear 
Figtwes.  •  . 

In  PhiLTranC.  N.  184.  there  h  a  Spedmen 
of  a  grneral  Mahod  for  determining  the  Quadn- 

u  cs  c  t  Figures,  byMr.  7.  Cr4ijf. 

Ana  inA'.  27C.  one  of  Mr.      M,st:,^  for  the 
quaring  cf  /me  kjndi  of  Curves,  or  reducing  then 
to  mor*  fimfle  cnet    Thus,  l^t  ^  be  cbe  Area  of 
a  Curve  whofe  ySbfciJfq  jj  x,  and  its  Ordinate  Afm 

plicate  x'^dx—xx.  Let  S  be  tfae  Acea  of  a 
Curve  anfaofe  AbftUb  it-dib  ftine  as  tbai  of  the 

former,   but  IB  Oldiflile  Jt»«  ^2v^!!^ .  |^ 

into    -  '  ' 

,„to_.nto_/,Bto, 


Idx—^tx^  tboitjhall  ^bee=rf«B 


into 


aw — I 


1*4-1. 


-  into-   -  '<  -  io'to 
m      >'n-f-4  xni 


»«»-f-4 

««»V=— T|8k/ 
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QUA   

I.  Tlian*  u  fnppcrfed  to  be  an  Iweger  and  Af 

Jimaadvc  Number. 

».  Tbat  (be  C^antuy  J»B  ia  the  Sehct  detign'ii 
by  Ffe  to  be  oinJuplkiiimoM  aanj  of  iheTcrms 

•I  there  are  Unite*  ia  aw 

3.  That  fo  many  kSkmng  Siriti  ddB§!a'd  by 
^jj,  —5,  &C.  iiiaybeiaheB  ascheic 
tit  UoitM  ta  II. 

Wbidi  wiUnfbittbjr  ia  Bxaniile  w  two. 

If  m=zu  tbot  I  fty  4=^1  ioto*'"+ '  — 


t^-if*.   And  if 


 ().  U  A  ^  

alfo  i  aad  tfaeiefore  the  Qjitottticf  4 ,  ~~Mjt  J(.t 
Wbodwe  P=rS{  audi  the  isqaation 

become!  in- 

t  m  —  3 


1771    (^^   Ml  f-J 

,  then  A^d'U  into 

—"^MO^^—  into 


If  7  be  couai  to  «ss  T^ien  4 

be=i2-l(4f~T»6w.H-'- 


If  M  be  pot  equal  to  any  Term  in  the  following 

Sirifj-  l  ,  ■! ,  ' ,  ' .  The  Omdrature  of 
ihc  Carve,  whole  Qfdinaic  M  jc"^  ejt  —  xx,  or 
t(^^4x-\-»x,  comes  our  and  is  exhibited  by 
mr  Series;  which  that  we  may  (bew  by  an  £z- 
mmpk :  Let  the  Area  of  the  Curve,  wbofe  Ordi 

nate  is  *— -rV  </*  — be  10  be  inveftigated  .• 
Imagine  this  Curve  to  be  compared  with  anrtlicr, 

wbofe  Ordinaic  i**— 4V  dx—xx.  Bscauie  ia 
tfaiiCtliBM:=l.  Therefore 


2W   T 


wiu 

divided  by  ^^i^'into^ 


to 


or  d  B 


I  Hi  rn  z 

■^idx^iy  I  and  puttinf  o  and  3,  inftcad  of 
o;  itwU  «gne  ooctbnfc/A' 


HefeitlbobrervafabthacdbeifrM,  Ata  Ibuod 

foincrimrs  f«IIs  ftiort  of,  and  foTnctimes  cxcctd^ 
the  true  Area,  by  a  given  Quantity :  And  to  know 
facb  D*ft3  or  Exetf$,  cbe  Area  that  found  ii  to 
be  foppoiiRi  ^ncfcafed  or  dimtniflied  bf  a  |ivco 
Qpaaniy  »  *Bd  tben  Taping  «=o,  Ice  the 
Area  fo  increafed  or  ditninifhed,  be  fuppofed 
equal  toNotbtogi  and  lo  io  ihepcefent  Cafej 
mDbc  fbood  eqnl  tn^dUT't  Aad  tbeidafe* 

Ctnk  ti  . 

If  N  be  fuppofed  eqtial  to  %ny  Teno  in  the  fo|. 
lowing  Sfritt,  J,  4. 6, 7,  &e.  The  Qnadrarore  of 
the  Curve,  wbofe  Ordinate  is  x^^4*—xx  ;  or 
ar»  tJd*-{-*K,  beconves  finite  j  and  will  be  ezhi* 
bircd  by  onr  Seriti.  Thus  for  inftance  ;  let  ibe 
Art*  of  a  Curve,  whofe  Ordin.  is  jr'  ijdx—xxy 
be  fought. 

Imagioe  it  10  be  conpand  with  ibe  Aiet  of  a 
CSrcbv  which  call  A  Thn  flwll  miso.  11=3 ; 

aad  coofequently  ^=:P — f{^S  Butfincc 
the  Qpanttty  im,  in  the  Denominator  of  the 
third  Term,  by  whj^h  d»B  is  multiplied,  is  tnh- 
■itely  fmaU,  or  rather  ootbing ;  the  QuBtity  de. 
figocd  by  F.  will  be  infiilies  aad  for  the  lame 
thtQBWliqr  civnflcd  bf— C,  it 


If  m  be  fnppoM  eqail  to  aaf  Tenn  of  the  fot* 
lowing  Series  —  t,  o.  1,  i,  }.  4. 5»  The 
Q)iadramra  of  the  Carve  whofe  Ordioare  b 
x<*^</x — XX  depends  upon  the  Quadrature  of 

the  Circle:    But  the  Area   of.  the  Curve 

wbofe  Ordinate  is  x^Jdx-^-xx  dep<odt  opoa  the 
Oua  !r;.tnre  of  the  H\  t  i.tl>ol»;  and  the  Relation 
of  that  Carve  to  euber  the  Qrde,  or  Hyperbola 
w'dl  be  c^ibiMd  ia  die  Sarkt,  aad  ia  Roiie 

TCfBSI. 

CiraC  4. 

If  Mi  be  explained  by  ai/y  other  Term  differ tn» 
from  thofe  above  mentiooiad  ;  Thca  the  Curve 

whofe  Orr*ir  3'c  is  «"  ^(/x-f-XX,  can  rei'her  b* 
ex»diy^  Iquared,  nor  doth  it  depend  on  cither  the 
Citct*  m  the  e^fferMs  t  Bat  yet  it  may  be  redo; 
oed  to  a  move  Smple  Corva  bg  oac  SirM«. 

Lei  be  die  Ai^  of  a  Carve  whole  AUdlEi 
it*,  «iidocdiaaBe''^^U^^.  AadUcSbeiha' 

vox— XX 

Area  of  a  Cwrewhofe  AUdlEi  iialfox;  batto 


Ordinate  ti 


Let  V 


ax  ■ 


XMZ=ft 


xm 


into 


1—4     aw— 6  L  m 


-  into  =  u«o  'J^ifzs-^t, 

 into   into—— — -  into  ' 

w— 3         aas       aai— a      2a»— 4 

x»^j  =  T. 

N.  %  The  Obferratioas  made  above  oa  Theo;* 
icm  1.  will  be  of  Ule  ben  alfo. 

Ca<  I. 

If  ai  befoppoled  eqaalm  any  Tern  ia  tUf 
Sericai-i    4i  t>  ^»  (ft*  TiNv  the  Qpadwe  «f 

theCbmwboleOidbttiait  .as.     witt  U 

iJdx+XM 


finite,  tad  wiU  be  cihibiMd  bf  dili  Soicfc 


d  U  A  

r«l,  €?c.  (7 J  Mm  Domefiicui,  M*/V  £^  Mm^r  : 
Tbe  cooMnon  and  Aicu^'ir  ^  Mm  major  A.jui- 
CtCHJ',  ibe  Water-Bai;  tbe  Muik^t^it.  Mui  A- 
tHtnsmm  M*i^  &  kfimir,  Tbe  Donnoule  or 
Sleeper,  Mm  Ntriait,  Cnmus,  Alfintn  ftu  M»r- 
ntttt.%.  ij)  The  Cavla  CohAji,  or  Cunicu'm  Amr- 
tiettui  i  the  Guinea  PiR  :  The  y^gjii  2nd  Pj'm  oI 
irnfiU :  The  Mui  Nj'  nc^icut  or  LtmtHg  j  Tic 
GliiGefttrri  or  the  Itl:  The  Mus  lndieu$,  i5e. 

To  thefe  fevcral  Kinds  of  Quadrupeds  the  foU 
lowing  Anomalouj  ones  inuft  alfo  be  added  ; 

I .  Such  Fonr  tooied  Viviparota  Animals  as  have 
alongtih  Snouc,  with  their  Feet  divided  into  many 
Claws  or  Toes,  and  having  Teetb ;  as(i)  the  Eehi- 
niu  Terrcflrij,  or  common  Urchin  or  Hedge  hog. 
(x)  The  {i'injdui  In  iicui  a:buf  Car.  Muf.  I  eydcn. 
())  TbcTitIM  Qt  Armtdiilo  friwu  of  Mirtgrtve. 

f4>  TbeTiMmof  Brafile;  orthefecood  Specie: 

of  rhf  A^rtTjAsHc,  flcrorclinp  to  M-«rf^r,nf.  {^)Titu 
Afin  ;  bis  third  S(Jv4:iesul  ibc  </i  /o.  .'6)T4rji 
Jlilfithnuu  Soc.  Reg.  Muf.  Tbe  Wcefci  headed 
AtmMdiii9.M  TuJfSf  the  Mole,  Want,  or  Mold* 
mrp. (8;  Tbe  Mu  ArMmtiu,  Sbrew,  bardy  Sbrew, 
Sbrcw  moufe. 

%.  Qjiadfupedons  and  Viviparous  Animals  wiili 
lOAf lib  Snoot,  having  tbeir  Feet  divided  into 
nanj  Qawi  or  Toci»  but  mitbeut  Ttetb,  are 
ihele: 

(t.)  Tbe  TamgnJuM  gutcu  of  Brafilc,  Xfarc^r. 
XJrfui  Frmkdriui  C»t4mi  ;  the  great  Ant  Bear. 
(x)  The  idMiMdliMff  of  Ar^BSr,  or  Mirc^Me'i 
Icticr  Anc-fiear. 

^  Anomalotu  Plying  Quadrupeds  wilb  a  (hortei 
Sni   [  their  Feet  divided  as  above,  and  are 

4hc  Rti  k.>"J  or  Flirer  mict ;  Ot  which  there  are 
fevci  ai  Siztrs,  and  diftrent  Foims- 

4,  There  is  one  very  odd  an  malous  Aninnal, 
which  baih  but  i  Claws  on  each  Foot ;  and  thai 
is  the  Aft,  or  Jgnmu  ti  M«r^4«r{  ibe  SUii 
or  Stugt^'d. 

y  viviftarout  and  Sanguineous  Quadrupeds 
brcathinp  vviih  L.ir  p-,  Init  having  only  one  Vcn 
tricle  m  their  Hcai  t,  arc  Tbele.  (i  )  i^.t«4  .ujuitict^ 
ihe  l^fgt  or  Fref}.  Htna  Altered  feu  Sjinuncatui 
ViriJit,  the  fmall  Tree  or  green  FiOft<  (l) 
/tvr  Rjitets,  tbe  Toad,  (3)  Tffludet  lie  TORoifie.  Gr 
j^mrn  i  of  (befe  there  are  Land  and  Water  oneSj 
ana  many  diffi^rcnt  Specie*  in  Foreign  Panr. 

6-  OviparoDC  Qiiadrvpcdi  with  a  long  Tail, 
ftretchc  out  bOtiSOnuUy  ;  Are  the  LU^tvd  K*^ii : 
As  (1)  Laerrtut  tmmum  Mtximttt;  Tbe  Crtetditt. 
(aj  Ctr-'J  us,  five  CiudivuheTM,  Vrtmoftix  Graci), 
Jargci  than  ibe  green  Lizard.  (  3  ]  Tuptysxiti 
fifVJ  Hiffani^  Tbe  LMtmut  OtiienUTii  of  titr- 
tiAnd!:{.  Ch-  9.  c.  16.  L*ctrtuj  futgatit,  the  com 
mon  htt,  Swift,  or  Newt.  (4)  LtcertUi  Viridii, 
ibe  green  L  .ziu:  :  v)  L  tcertut  FuctiMmus  Auin- 
at  i<rmr  and  KapUt  called  TdrM/c/tf.  (6; 
Lsetrtiu  Mieiit',  called  Senrmhi,  mi  logu^na. 
(7)  f  icntuj  Brafilunfist  Calle''  T  rr-^Hjfii  and  Tr- 
tnapArj,  by  Mjrcjirave.  (8)  The  Tarafiuira,  A» 
mtira,  TMra?ulco  A^turdbM,  Americ-mt,  Curap^pcpa 
Ttim^m,  &c.  of  M»cgrtvt  ;  tbe  Ltctrius  Mi- 
ttUt  8tc.  (9)  Settle**.  fnCneaShMterrtftrii.  (tc; 

>it«  Ljffrfj  C''0:idtc4.  a  Kind  of  footrd  5rr 

pent,  (ii)  Sttliio,  ikc  [wift  or  (potted  I  izaia.  {  n] 
Salsmtndra  Terrffiris,  SaUmtndra  Aquatics,  <he 

,  tbeCAmtc/ntf. 

.  QUvERENS  nen  invenlt  Pftglum,  !n  tbe  Law, 
k  afUiuin  made  by  iheSbeiiif  oa  a  fVi  it  dire> 


QUA 

dcd  CO  him,  with  Ibis  condition  uileficdt  Si  A 
fecfrje  h  Sfcwum  dtQiamere,  {£c. 

Ql7yESTA,  was  the  Term  for  ao  Indulgence 
or  KcjuiffioQ  of  Pcoanor,  cxpofed  to  Sale  by  ib« 
Popes;  who  by  tbti  notorious  Cbrit  got  grrat 

.Scmrr.5 :  Thr  Retailer;  of  thdc  Inilr.fgrriL-cs,  were 
caiica  j^jyju/irn,  and  i  beiitve  ^^.t/Zicw^riV,  vid« 
Matt.H^eJ}.  in  Anno,  11^9. 

QJJANTlTAS  Aeetkrutrix  of  any  f^is  or  F.rce, 
is  tbe  Meafim  of  tbe  Velodiy  generated  in  a  ei^ 
venTanc  bytbaiFom.  • 

QUANTITY  if  Motion :  Sir  If.  hlim<m  in  hit 
Princtoid,  fltews  that  this,  which  is  found  by  ta> 
king  theSumm  of  Morions  tending  tbe  fkmi  Way, 
on  their  Difftrtnce,  if  they  tend  tow  .irtJ*  contrary 
Parts;  it  not  at  ail  changed  by  the  A(Sion  of  fio« 
dies  on  one  another. 

For  Acii^  ard  Re-aFli^n  are  alwiyj  rqual  tnd 
contrary,  by  his  H}iid  Law  of  Natute:  And  there- 
fore by  the  Stand  Ltw,  mufk  make  Equal  Mua> 
tions  in  Motiom  towards  contnry  Parti, 

If  dwwfeie  cbe  Mocioos  tmd  the  fatiie  Way; 
"  hatever  is  added  to  the  prr  rcfdi  Tg  Body,  or  that 
1^ ruck  forward,  is  fubdudcd  from  tbe  following 
Body  ;  fo  that  the  Summ  of  the  Motions  will  t« 
tbe  fame  as  before.  If  tbe  Bodies  metr,  there  will 
be  an  B^mI StAdnBim  of  tbe  Morion  cf  either: 
An.i  ihr-rcforc  the  D'.ffnence  of  the  Motions  made 
towards  the  contrary  parts,  will  remain  the  fame. 

At  fttppofe  a  Spherical  8ody  A.  to  be  ibrice  at 
Sreat  as  the  Spherical  one  B ;  and  let  A  have  Tmo 
Degrees  of  Velocity  any  way,  tnd  let  B  follow  it  in 
tbe  fame  right  Line  wiih  Ttn  Degrees  of  Velocity  : 
So  that  tbe  Mctim  of  A,  to  that  of  B,  will  be  ti 
>\x  (  3  K  2 )  to  Ten.  Wherefore  tbe  f«aMii  ct 
tbe  Motions  of  both  of  th  rm  will  be  6  -f»  10,  oc 
fixteen  Parts.  Now  after  ii  bath  overtaken  A,  and 
f^iiuk  againft  it,  if  A  gain  by  tbe  Stroke  any 
Degree  of  Motion,  as  fuppofe  3i  4  or  5  Fans  $  Jg 
muft  lofe  as  macb  1  And  therefore  alter  tbe  Cot. 
ccurfe,  A  will  move  rn  iccordingly  with  ^,  to, 
or  II ;  and  B  wiii  toiiow  with  7.  6,  or  j  Parts: 
So  that  the  Sutnm  of  tbe  MotioBS  of  both,  will  bi 
it  ill  i  6  as  at  £rft  before  tbe  Cmemjet  or  Sboi  k. 

But  if  ibe  Body  A  be  fttpfoled  to  ^in  by  the 
Strckc  9,  10,  II,  or  11  Paris  of  Motion;  and 
tbe.elotc  to  move  forward  wiib  ij,  16,  17,  or 
18  Pans,  after  tbe  Gonconrle :  Then  will  tbe  fio. 
dy  B,  by  loGng  joft  (b  many  Degrees  as  A  gains, 
either  move  forward,  with  one  Pan,  having  loft 
9  ;  or  will  be  peifcdJly  ai  reft,  lofing  all  US  10 
Dcgtees  of  Velocity  ;  or  laftlv  will  move  back^ 
wards  with  one  or  two  Pamf  of  Motion  *  So  mocb 
being  dedo<fted  out  of  tbe  11,  or  11  Pnns  of  the 
ProgrefTive  Motion,  or  forwards.  And  ilius  tbe 
Summt  of  tbe  Motions  the farvt  Way  forward ;  as 
I  5  4-  > .  or  16-4-0.  And  the  Dijftrtnctt  of  ihe 
Motions  etntrMt  Ways  t  at  ly  |,  w  18  -i*  ^  • 
will  always  he  the  hrv.r,  w^.  —  ig  Pans,  as  be- 
fore Ccncouric  and  Rcrlexion.  And  tbe  Moiioita 
<.«.i[b  which  Bodies  go  on  after  RefleiftioD  being 
known,  tbe  VtUciit  of  Each  may  be  fontid  ;  by 
fuppofing  Tbst  10  be  to  the  Velodty  before  tbe  Re- 

fleaion  at  the  Motion  ificr'A  arcs  to  the  Motion 
before.  Thus  in  the  hit  Cale,  here  ibc  Budy  A 
had  fix  Pans  of  Motion  l/eftin  the  Reiledion,  and 
18  atieiwards;  and  the  Velocity  of  two  Parts  be- 
fore the  Reflrwant  In  Vebxiiy  after  ibe  Reflezi* 
<.n  wi.l  be  fDiind  to  be  Six ;  by  laying,  as  the 
Moiioo  of  fix  Fartt  betote  the  Ricfle^ion*  toTba 

•  Of 
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QUI  

of  iS  afterwards :  So  it  tbe  Velocity  of  two  P«nf 
beiore,  to  that  of  Six  afterwards. 

QUARREL,  to  the  Ltw  is  QiutnU,  i  qufrm- 
do:  And  it  extendt  doc  only  to  AdioM  perkioal, 
batalfo  to  mixt  ^  and  the  Plaintiff  is  rben  ca! 
led  Qjf^tm!  Aiid  in  moft  of  the  Writs  ii  is  laid, 
fijurituri  So  that  if  a  Man  releaie  allj:^^^^« 
( nnrs  Deed  being  uken  tnoft  ftrongly  againft 
otics  felf )  it  it  as  beaeEcial  M  «lt  JBmUi  for  by 
it  all  Aif^ions  fleiiiBdal  and  Red  tic  ideated. 
CtmB'$  Ittitrp.  ' 

QJJARBNTINE.  is  •  Benefit  allowed  by  the 
law  of  EngUnd,  lo  the  Widow  of  one  dying  fei 
led  of  Land  ;  and  whereby  She  may  challenge  to 
ftay  in  his  Capital  Meflbagc,  or  Chief  Mantion 
Houfe  (lb  it  benoc  a  Caftle)  for  40  Days  afcer 
Int  Oeceafe;  and  if  Sfae  be  iDdleft«l  by  the  Heir 
at  Law,  cr  any  other ;  She  ma7  diiA  a  Writi>' 

fifldrentinM  habenJ*. 

QUARENTINE  alio  fignifics  a  Furlong,  from 
tbe  Preach  flMtmte,  Fony :  Becatiie  'tit  a  Q^n 
ion  ot  Land  eomabing  40  Percbei«  Tii  vied 
alio  for  that  Space  of  forty  Dayi,  wherein  any 
PertOQ  coming  from  Foreign  Pans,  and  ioteded 
itilh  the  Plague,  is  not  permitted  to  Land,  or 
come  on  Shore,  till  that  Term  it  expired. 

Ql,}hKTEK  Sefiims,  it  aCburi  held  by  ibe 
Juftices  ot  Peace  in  every  County,  once  in  every 
Quarter  of  (be  Year.  How  far  tbe  JurifdiiSion 
thereof  extendi:  See  Lamk.  Bifim.  Lib.  4.  and 
Sni:t!-  :'f  R^-rtib!.  Ar.gUi:.  Lik  I.  c.  1 9.  The  Hold- 
ing ilieic  icifioos  was  tirft  Ordained  by  tbe  Sta- 
tute of  %%  Ei  111.  SiJt'lt.    I.  -  18. 

QUARTER-fffieeiiw,  in  ibe  Military  Art,  it 
toimng  the  FrOK  of  a  Body  «f  Men  round  where 
the  Flank  was.  If  it  be  done  to  ihc  .^'  Vr,  th? 
14ui  io  the  Right  angle  keeps  bis  Giouiid,  and 
fMcs  about  while  tbe  Reft  wheel. 

Q^A&TER-ffW,  at  Sea,  it  fucb  a  Wind  as 
comes  in  abaft  tbe  Mai»>iiiaft  Sbrooda,  even  wiib 
the  Quarter  of  the  Ship. 

QUARTERS,  {in  Architedure)  are  thofc  flight 
tiptigbt  Piecet  of  Timber  which  are  placed  be- 
tween the  PnnchioDt  aad  Pofti,  they  are  nied  to 
i,tth  upon, 

OJ'  ASI.Mu's  Sur:d,ij,  is  that  called  Loir  Suni.iy 
or  the  Next  after  Enfitr  ;  lo  called  from  the  firft 
Words  of  tbe  Imtrtit,  or  Hymn,  for  Ma(t  on  that 
Day  ;  it  occurt  often  io  tbe  Date  of  Old  Records 
— Chart 4  Gitktrti  Priori/  ie  Ejnjham  Priori  dt  Sber- 
htrm  dat.  Pcjiridie  Fefti  Qu.ifi-McJo  Go.iti:  And 
tbil  Solemn  Time  is  in  fome  Old  Deedt  cxprefleii 
ooiy  thus,  &  Af.  G..  by  the  ImtiaJ  Lctien  ot 
tbe  Wcidi,  M  6Mitf . 

QJJEEN-Go/J,  Aiaum  B^gin.e,  ii  a  Royal  Re 
Tcaue  beloogiflg  to  every  Qpcca  of  fyeUmi,  du 
tiBg  her  Mtfn^e  iqthe  King,  both  by  Law.  Cu- 
ftom  and  Prcfcripitoii|  and  payable  by  divert 
Fafooa  io  Engltmd and  treltad  (  oo  divers  Grantt 
fiioni  die  Grown  )  by  way  of  Ftoe  or  Oblation, 
amouiKiiig  w  Ten  Marin  or  upwards^  vi{.  one  fall 
Tentb-part  above  tbe  Entire  Rne ;  as  Ten  Pounds 

on  every  MntJjcd  Pound  Fine,  on  Pard(  ns,  C -n. 

tradt  and  Agreemeati:  Jbit  becomes  •  Real 
Debt  ioth«QiiecaCaaion  .bf  tbeNune  of^ir- 

Oy  ICK-5i/oer :  Tbe  Way  and  Manner  bow  ibi.' 
ftcaogeiy  Flnid  AAtaerai  ii  guocd  i  yoa  have  a  good 


Q.U  I 

Account  of  by  Dr.  Pcpt\r.  P?  /  Trtnf.'N.  i.  Thtis  : 
It  is  found  in  tbe  Mines  o^  htuii,  a  Terriiory  be> 
longing  to  tbe  Vtnttidns,  about  a  Days  Journey 
aod  a  taalf  from  Gtnti^  Nonhwards ;  and  at  %■ 
Place  call«d  fAt'«,  fiiaated  o«i  a  Valley  of  the 
Julian  Alfs.  They  have  been  for  \6q  Years  fub» 
]t6t  to  tbe  Emperour,  and  ail  tbe  People  (peak 
SeUnudM,  Ingoing  thither  we  travelld  feveial 
-Hours  thro*  fome  of  the  finrft  Woods  I  ever  bw  ; 
fnll  of  Firs,  Oaks,  and  Beeches  of  an  Extraordina- 
ry Tbtcknefs,  Strairnefs  and  Heiglir.  Tlic  Ttn\  n,' 
like  oihert  m  the  Aht,  is  bui!t  all  ol  Wtod  but  tbe 
Church  j  and  one  Houfe,  in  which  tbeOrer-fcer 
of  thefe  Mines  lived.  The  Valley  and  tbe  Moun^ 
taint  too,  out  of  which  the  Mercury  was  dug, 
we  c  uf  a  pli-aiin:  \'rTj',i:f,  which  they  attributed 
tn  the  Moifture  of  tbe  Mercury,  The  bcft  and 
greatcfl  of  their  Mine*;  we  went  into^  it  dedict- 
ted  to  St.  BdurUf« ;  at  theother  Mines  aie  to  oifccc 

Saints. 

At  the  Beginning  of  tbe  Entrance,  tbe  Way  wai 
not  difficult,  nor  the  Defceni  great}  b«  io  many 
Phces  yoa  cannot  fbnd  upright;  tbtt  way  of  go- 
ing down  holds  not  long,  before  yna  c^pfcend  by 
Perpendicular  Ladders,  all  tbe  way  down  ;  and 
the  Bottom,  where  there  are  feveral  Lanes  cut  out 
in  ibe  Monmaior,  is  lined  and  propi  with  feveral 
great  Piecet  of  Firr-Ttees  attbtclc  at  they  can  be 
fet:  They  dig  tbeWinrral  with  Tick  /  i-  ',  fol- 
lowing the  Veins:  'Tufor  the  n,  ft  j  itt  hard  as 
a  Stone,  but  more  weighty;  of  a  Liver  Colour, 
or  that  of  Crecut  Metallnum.  There  is  alio  lome  loft 
Earrh  in  which  yon  plainly  fee  the  Mercury  in  lit- 
tle Piiilcv  E;(lJcs  ihi\  there  are  citcn  found 
in  tbe  Mines  round  Stones  like  Fiinu,  of  feveral 
Bignefles;  very  like  thole  Balli  of  Hair,  whidi  I 
have  feen  in  E'j^/^fv/rgken  out  of  tbe  Stomachs  of 
Oxen.  There  are  alio  feveral  Marcbafites,  and 
Stones,  which  ferm  to  have  Specks  of  Gold  W 
them  ;  but  on  trial  tbey  (ity,  tbey  can  find  noor. 
Some  of  thefe  Stonct  are  very  pmidereui,  and  wdl 
impregnated  n^iib  Metcory:  Bntothot  aie  figbl, 
having  little  or  notie  in  them. 

The  manner  of  getting  tbe  Mercury  is  tbis.- 
Tbey  take  of  the  Etlr$b,  brought  up  in  Buckett, 
and  pat  it  into  a  Sitvt,  whofe  bottom  is  made  of 
Wiiei  at  fo  great  a  DIRancc,  that  ytju  may  put 
your  Finger  between  tbcm  ;  'tis  carried  loaftreami 
of  Running  Water,  and  wt/hed  as  long  as  any 
thing  wiill  pafs  through  the  Sievf.  That  Etrth 
which  palfeth  not,  is  laid  afide  upon  an  Heap  ; 
that  which  paffl-th,  is  referved  in  a  Hole,  and  is  ta- 
uten up  again,  aad  put  into  a  ftcend  Sieve;  aod  fo 
n  [  J  about  to  or  It  Sieves  proportionably  left.  It 
often  !i3^pf-<c  in  the  f'j'J}  Hilt,  that  there  it  Mrr- 
cu'/ ii  the  bouom  ;  but  towards  the  farthcrEnd, 
where  the  Intervals  of  the  ff'rr  are  k!«,  it's  found 
in  ver^  great  Proportioa.  The  Wafte  Water  it  fo 
mnch  impregnated  with  Mntmy,  that  if  cnretli 
/ff/e;  and  other  JotdldVkm.  The  Exrth  h'-J.  »- 
lide,  is  Pounded,  and  the  fame  Operation  repeated. 
The  fine  fmall  Btttb^  that  renatoi  after  this,  and 
out  of  which  they  can  wWb  no  mote  Metcarj,  it 
pat  mto  frm  Jt;^«rcr,  and  tw  f9r«fercet  the  Mer- 
cury into  tbe  i( cfi'ver J :  The  Officer  unlutcd  feve- 
ral of  them ;  and  I  oblcrved  in  all  that  bc  firft 
poured  om  PerfeH  Mercury,  and  ;f  crthat  came  a 
Black,  Duli,  which  being  Wetted  with  Water,  dif- 
cnvered  it  lelf  to  be  Meteury,  as  the  other  was. 
Tbey  take  the  Ca^t  Morruum  jm]  Pound  it,  and 
Renew  the  Operauoo.  There  axe  x6  Fmtuca  for 
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dU  A 


Let  if  be  tbeikre*  of  die  Ctttvc  mhok  AUciflt 

*" 

is  X,  and  Ordinate  -^v — ;  Let  B  be  the  Aiea  of 
another  Curte  wboft  Abfdfla  ii  ibe  fame  x :  Let 


iaOrdio.be 


I  Ux  its  Area  /I  =' 


—  I 


CiToUary. 


If  M  be  equal  to  any  Term  in  this  Serjes  o«  2. 
4,  6.  fl,  &c.  The  Qiudnroie  of  ibe  Curve,  wbofe 

Oidunte  is — depeodi  upon  tbe  Redifica 

liMofcbeQrciilarArcb.  For  if  withtbelLtdiot 


ej  =  r,  and  on  ihe  Centre  C,  the  Grck  >f  EG 
W  delcribcd ;  Let  the  Tangent  C  |^  be  ere^cd 
equaJ  to  x,  and  join  C  >^  meeting  tbe  Periphery  in 
E.  Then  I  fay  that  A  E  divided  by  r  r,  fta!l  be 
e^uaj  10  ibe  Airca  of  tbe  Curve  wboiie  Ordinate  i.' 
_  J» 

1  GumiU  (knimjit  stt  tkf  6  JUtnm, 

Every  Mecbanick  Carve  .whofc  Q<iadraturc  de- 
{cmUoo  any  of  the  tnfioiielf  many  Curvei ,  whofc 
Oi4biaiopai  on  any  o£  ibe  iblJo«iria|  Foiau,  viz. 

y- V    •   7t=—  —    ""T      fquared  b> 

thil  Series ;  as  will  lufficiently  appear  from  ibis 
'  one  Example. 

Siiopofe  the  Cube  of  tbe  Grcular  Arch  corre 
.  fponding  to  any  Verfed-fine  be  made  the  Ordinate 
of  the  Curve,  whofe  Abfcijfi  Ihall  be  that  very 
Veried-&ne .-  The  Area  of  the  Curve  it  requixcd  10 
be  invefUgated- 
Let  tbe  Abldfla  be  jr»  (be  dtcolar  Aich  v ;  tbe 


I  off  tbe  Ami  ii        Let  the  Area  be  v'  x 
— f.  Tbn«*ir-f3«*«ar^j=:«»xi  whew 


4-</t>'  ©—  4-</  f*  ;  ;  and  therefore  j  =  4-  J  «'  — 
1- Where  we  can  find  tbe  Fbunt,  wbofe 
Fluxion  is  \  d  v  >  Let  this  Qjiantity .be  \dv*y 
—  r.  Then -f- 3  J©  «  7  —  r-=:\dv*y. 
And  therefore  r  =  ^  J  v  lij  ~  \  ddvx-  Let  r 
=r4-i^iifj:  —  J.  Then  \  d  dv'x  =  ^  i  dv'x 
fT</^xw— .j;  and  coofeqo.  i=:li^i/x  V 

«rbetcfim«s:|.^«^.^dk|,.  aadtbeidaKtfce 
Area  fought  is    x^^it^  +|  4^f^^dd*x 

And  becaufe  of  Solids  geoenicd  br  tbe  Roia* 
lion  of  Cams,  tbe  Snrftoe  b  genented  die  fame 

way  ;  the  Longitude  of  Cunes,  and  aJi  their  Cen- 
tres of  Gravity,  do  depend  on  tbe  Quadratures  of 
Cuives :  Tbefe  wilt  eafily  be  computed  ^Fthqr  de- 
pend 00  tbe  aforelaid  Quvei. 

QUADRUPEDS,  are perfe<2  hairy  Vivipaiwii 
Aniooals,  having  but  four  Feet.  And  tbefe  Ani- 
mab  according  to  Mr.  Hff  in  bit  Sfiuft/is  Ammalim 
am  ate  ibnt  divided. 

Into  Inch  ai  are  Hoofed  (ZJngultta  ;  )  or  Cl0»eJ, 
or  DigttMte  (VmguietiUtM.  ) 

(I.)  The  Htofed  Aninals  wiib  four  Feet,  are  ei-" 
her  mo/e  Httftd;  Saff^H^  MinyM, 
StlidmguU:  At,  The  Hmrfe,  Af,,  the  On<iger,oc 
tVild  Afj :  The  Mule  and  tbe  j^**^  of  AfiicM,  or 
the  fine  (Griped  Indiam  or  A/ritm  4fi,  afaioft  like 
a  Mule  in  Form  and  Surtire. 

Of  Ahm$k  BHfkdK}'^.  ^M^flf/ehasobfer- 
ved ;  that  no  one  bath  two  Horns,  (he  might  have  • 
laid  any)  no  one  hath  the  Talus  or  Aftw^^  aof 
have  the  Males  any  appearance  of  Breafti. 

(a.)  Cltvuh fitted  i  and  diat  either  into  7W»  D/- 
vifiMt  only :  At  tbe  or  Bi/uleate  Kind, 

which  are  again  fubdivini  j  into  luch  as  are 

I.  /(ww'Mwr,  M»{v^^,r7«, ».  tf.  Such  as  Civ» 
Cudi  and  cbcle  either  Uave  hollow  and  pertHMl 
Horns  a«  tbe  Ov,  Shttf,tad  Gcat  f^ind:  Or  Decidt," 
eusy  itAe  HtrtiXidDttr  l^ind,  which  ufually  fhed 
their  Horns  annually.  (  See  HiimwAnt  in  this  VoL) 

Of  the  BuB  Kjnd,  they  reckoned  cbelet  The 
common  Bti ;  of  which  the  Male  \»  Tarnna,  tbe 
^fmA.cVaccd  •  (i)  The  German  tv«/,  Vrtchi  or 
Aur^hs,  (3)  Tbe  Bi/m,  (^)  TtieBonafut,  (1)  The 
Bubaluj,  OTBufaio,  (6)  The  Bas  Afriemtts  of 

ioniut ;  ObC  /.a,  e.  %9.  wbicbbe  tabca  lobeite 
Bukslut  of  tbe  Aaeieen* 

Of  tbe  Sbetp  KjnJ  ;  befides  the  common  Sort  ; 
they  reckon,  (i)  The  Arabian  Ovit  LAtioMui*, 
wbofe  Tails  fometimes  are  of  30/. Weight :  (})Tbe 
Ovit  Stttffietnf  Crttie*  BtUmiis  (4)  The  Ovit  A' 
MeMe,wicblbo«HiininllBidofWooL  (s)Tbe 
Ovit  Guinenfit,  or  JugUhfir  of  MarnrMe,  (HiB. 

Brtfil.  L  6.C  lO.) 

Of  tbe  Gtat  l^ind,  are  beGdes  the  coaMMM  Csi 

£4  d$mtftit4t(t)  The  Ihx,  or  German  Steinbeck  ; 
ond  in  the  Tops  of  the  Atfu  (jj  1  he  HiificMftM^ 
French  Ci«i»»o//,  German,  Gsww.  (4)  Tbe  Gd^elU  A- 
frieM4,  osAtuHtft.  (5)Thc  GsvUlmUetu  (6)  Tbe 
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G^ti*Afrk»nt.  (7)  Tbe  CMfrt  Sihtftru  Ajrict- 
msGrimmii.  (S)  Tbe  Csff*  Mdmhim  or  Sjriacd 
ofCt/MT.  (9)  Jbe  BM/tUfbut  OX  MtlthtUfbmt  Cmu, 
in  Gtfiur.  ( 10)  Tbt  TragtUfkm  dil,  »  Gff^r. 
(1  )Tht  TrsfeUfhtuBelimii. 

Oi  ibe  N«rr  or  Din  l^iud :  At.  ( 1)  Tbe  Ctr- 
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4.  A  foanb  Spcdei  of  this  Unguiculatc  Kind 
of  Quadrupeds  if,  when  though  the  Claws  are 
many,  yet  ihey  arc  not  covered  at  the  Entlf  with 
\  bread fittlivU,  like  Monkeys  or  Apes  ;  bot  are 
rather  like  tbe  TalOM  of  Hawks,  (Sc.  Crooked 
I  and  Sbarp-poiiHcd.   And  thefe  in  refpcd  of  their 


mttf^iKtut^t^lftJ Ottr.  (ij  TbeCrrvMiP/4(7-|Tceth  may  be  divided  into  fucfa  as  have  many 
cfTM  otPsimatiu  i  tbe  Fslkw  Dttr,  (3}  A'ct  or  ibel  Dnuu  Pritmres,  sut  Incifira,  (i,  e..cai(iog  Teeib) 
Btl^  (4)  Emigiftr,  the  JCtfta  Dmt.  (f)  Tbe  ifxiil  in  eadi  Jew  ;  of  wbkb  there  aie  nro  Sorts,  a 
Plinii,  according  to  BiUenius.  (6)  The  Csfrts  PllAGreMttft  wbicb  either  oft^e  a  Ihort  round  Head, 
srii,  (7)  The  Cugu*cu'ttc  iod  Cvguacw^tpMrs  otlas  tbeC«ri^iW;  or '  a  lon^ilh  Snout  as  tbe 
tUrcrnive.    (8)  The  Caprtd  GrttnUndict.  I  kind ;  or  a  Lefftr  Sort ;  having  a  long  flender  Body 

».  Of  the  CltvM'fiottd  AaisMleiiUO  Two  Pant  I  with  venr  (hon  Legs,  as  ibe  fVtitftl  or  Fttmim 
only,  aod  wUdi  do  hoc  dw«r  the  Qad :  There  is  |  Kjnd.  There  are  (ome  of  tbu  ^ncms  of  Qgadn^ 
only  the  and  Stvine  Kjfl  >  «ndfr  this  peds.whicb  have  only  Two  large  renaarkablcTeeih 
Head,  befides  the  common  Swine;  they  reckon. lin  each  Jaw  :  and  tbele  are  of  the  Hor*  and 
{%)  Tbe  ff^U  Bctr  or  Swim,  Cj)'  The  Ptrcuj  Gj/i-  live  only  upon  Herbs,  Grafs,  (Sc, 
MMf^  MmtpMii,  (4}  The  Parm  bidim,  caUedl  Of  the  C*t  l^oi  Qiudrupeda  they  icdMo  10 
B4j^rrM#«.  CS)  Tbe  TtjscMm  Aft*  Muntmrn  Mi/- 1  be  (1 )  Tbe  Lsm,  {2)  Tbe  Tiger,  ())  The  M«AV. 
ebiftrui  of  Dr.  l>yM,  called  by  Mtregrave  TajacaWhoit  lAt\t\t  pgrdti$.  Female  Panthne,  the  L««- 
Ctmigmt  i  by  others  Ji^^Miff/j  C^alt  and  fi^r^p- 1  (4)  The  Uiftu  Ccrvariut  or  Ln>x.  ( Tho 
:(«>/;  and  by  Ae»fl»  and  fome  others,  ;^4iii«.  becl  C4>Hi  Pardiu  ot  Cst't'mimtdm,  {if  Tbeeaanwn 
a  moft  accoreie  Dekiijptioo  of  ihit  Animal,  injCAf.  (7)Tbe0««r. 
Philtf.  Tramf.  N.  159-  Of  the  Df;^  they  accoont,  (t)  Tbe 

3,  There  are  fomc  Four-footed  Animals  wboftj  'i)  Lufm  Auriu  the  Jtck*ll,  (3)  The  common 
Hoof  is  cloven  intofcur  Divifioni;  and  thefe  feen.lD#j{.  Of  which  kind  they  enumerate;  ( i)  The 
10  be  not  ^i<ffiiii4Mt  i  As  the  {{biiuciret,  ibe  Sifft-lMtfttPt,  (a)  The  CMitVeruuSim  Graiut  or  Gr«» 
MMMW,  the  Ttfijireti  of  fir^^f,  the  CMKrBara  oM  cm  ;  or  accofdinf  to  fone  SMiem,  the  <>r47  Ainf. 
%4iky  the  ifwaee/  M^cUArva.  («;  The  QMha  Ufhaukm  or  Jrr^  Gm-hmai. 

11.  ClMXttd  or  Diginte  iVnruiculata')  Four  1(4 )  The  C«iii  r*>»<fifWi  Sfgax,  Mtgatcr,  Stfittir 
footed  Animals.  Of  this  kind  there  is  one  Son  |/fr4rum,&c.  the  Hound.  ($)  The  Canit  yeMsiicut 
whoGBOawf  are  not  divided  orfeparated,  but  ad  IHi/panicui  or  nviarim  ;  The  Stmnitl  for  Land  oc 
iMTtng  one  bo  aaotber,  covered  with  one  comflMml  Water.  (6)  Tbe  Vnn^u$  or  Tnmbler.  [j]  Tbe 
Skill*  bnc  with  otxafe  Natb  IHcking  out  rouBdl<WflX)iiMa(^,£kmf)Vic«ir,tfaeHoiifc-Jnf.  (8)Tfae 
dK  Margin  of  tbe  Foot ;  as  the  Elephant,  which  i;  j  C^nit  Melit^ut  or  t^p  dog.  (9)  Tbe  Ctnit  Gtttthit 
immsltw,  and  not  clearly  referrabie  10  this  Ktitd.lot  Ijltndicuti  the  Sbtek,:  And  ot  'all  tbefe  Sorts 
or  that  of  Cloven  footed  fuadrtipeds.  there  are  many  Vaiicdci  of  Maagir^  am^  Hcbffc" 

(a)  There  u  another  Spcdn  of  this  Digitate  IdoaiBrecdr. 
Km  olQpArtvedt,  which  baih  only  two  CImws,  I   Anoifaer  Son  of  tbe  Dog^lraid  it  (4)  Tbe  4lMr, 
a>  that  of  Cdmth  ;  and  tho'  tbefe  have  no  Horns        The  Animal  ^ibethicum,  the  Cw ,'-C«f,  as  *tif 
they  do  both  Ruminate;  and  have  alfo  tbe  foui  corruptly  called  ^  but  by  its  Teeth  and  Snoui  it 
Stomachs  of  Horned  Ruminant  Aoimall.  I  plainly  of  the  Dog-Tribr.  (6)  The  American  Ce« 

OftbeC«i(wAori>r«Mdir;btheicmtWoSortliltff,  or  ^^mt  or  Hf$$m>i.  (7j  Tbe  T^quiefMtt^ 
one  having  but  one  BoDch  on  the  Beck,  tbe  other  |  (S)  The  CMrinpt,  Mmritnetu*,  Cnigej,  Ropozd,  of 
two.  To  this  Kind  belongs  the  Peruvisn  GUttia,\P:J[um,  f 9)  The  T<*Hi,  or  Meltj.  The  B*dgtf> 
which  fome  have  reckoned  among  tbe Sbeep  kini'.l  Grey,  or  Pan  (in  the  Nonh  )  (10)  The  Laer^oc 
As  *Ub  the  r*cu,  tbe  Ovk  IndiM  «r FlsraeAoM  Otter.  ( r  1 ;  1  he  FhtCM  otiea  calf,  or  Sttle,  (»} 
fi^  much  lels  than  the  GUm*,  I  The  Eamu  AUnmu,  or  Morfe,  or  Sei-Horle.  nif 

•  3.  A  third  Spedei  of  Ati  t/»f  a&wbff  Kind  oflftalEea  by  Cenie  for  the  Hippcpnnmut.  The  Oareft 
Quadrupeds  includes  fuch  Animals  as  the  Greeks  I  call  bimlf^alrMi;  ihe  Dswi  tnd  IJlanders,  K^/mM' 
aUied,  llKdlvtitvjfi,  and  *A»8fawSfMff« ;  wbicb  hui.  (13)  hi*n*ti  feu  Vacca  Mtrina-,  the  S**- 
bave  the  Foot  divided  iuionlaoy  Ciawj  with  broadlc«ir. 

Kails  on  them:  Ai  tbe  aad  Mm^?  Kind.  OI  I  Of  the  VntrtSii  or  Wttfe'.-ltfnitd  Quadmpeds,  it 
thefe  fome  have  no  Taib,  and  are  called  fjmf<flfirft,TbeMi(/fr/4  vii/;«r(i  theWeefel;  in  TirVbsrr, 
or  Aptt.   Others  have  Tails,  and  are  called  Fcumart  oxFitclur,  ()«A4ii}  {i)Vivtrra  Indie*,  caUed 

tola  CneofUbteii  and  fochai  have  ciiber  long  orl  and  Quirptlei.  and  another  Sort  called  Mungs 
Iboit  Taflib  If  tbqr  ace  of  a  teiie  Size,  are  called  land  hdungmtlna  of  a  reddifh  Grey,  (j)  The  Mtf 
Ptfitmei  or  Bthmt.  There  are  great  Ntimbers  and  tbe  firamit  otStest,  if  white ;  and  tbe  Muftc- 
Varieties  of  this  Spedei  of  Qaadmpeds ;  of  wbicb  W'*  Sylvtfitii,  tbeFenet.  (4)  Puttriyj,  the  Pole-car» 
Naroralifts  bave  defcribed  thefe.  (t)  The  0(-r4»|-|(^)  Mtrta,  Foyn.)  (whence  our  word,  a  Gtwir  of 
Outsmg,  or  Ham  Syhttftrit  of  Dr.  Tyfm,  defcribed  I  Ptmi)  tbe  Marten  ot  Marile'.  (6)  MtiftdtZi' 
by  him  b  a  particidar  Difcourfe.  (2}  The  Guai  1  |  Mins,  tbe  S»hh.  (7)  Jha  emt$te.  (8)  Tm 
M  of  Brtfdtt  Mtrerrnii.  (3)  The  Cgnii  of  Stm 
filt,  greater  and  le&r.  fj)  The  C^xot  tbe  fame 


R^eo,  defcribed  by  Lrriu.  (s)  The  Caitait  of 
the  fame  Country.  (9)  Tbe  Ctrapitbecut  Amgo- 
in^tmsjir.  (7)  Tbe  Cerctpitbtcut  Bsrbiitiu  Gui' 
menfis,  1  or  3  Sons  of  it.  (8)  Tbe  Ctretpitheem 
nm  Barbatw  Clufii.  ( 9)  CercapitbeoK  Cluf.  called 
Sagouin ;  and,  if  Apes  and  Monkeys  have  their 
Snout*  veryproniaeM  like  Dpn^  th^  an  called 


Mint,  the  Sahh.   (7)  The  Gmr//«.  (8) 
IchmmmmMtUmi. 

Of  ihe  Jf«v  IC'W  of  Quadrupeds,  are  firft 
Lepiis,  the  common  Hare:  (i)  Cunicu!ui,  tbe  Rab- 
bit or  Coney.  ( j )  TheT4^/i  or  BrafileConey^nd 
(be  Apert*  of  firaiile.  (4)  The  ^^briut  IK  Por- 
cupine ;  and  tbe  Hyftrix  AnurieMtm,  or  fmmdt  of 
Brafile.  (?)  The  Ca/iar,  Fiber,  or  the  Beaver. 
(6)  The  4"o«r«/ 1* .  or  Squirrel.  The  yitgnum, 
s^t^trndit^,  Che  Asri^^^,  the  damiam  Ryim  Sqair> 
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ibti  Ui'e,  ewb  of  than  dttrjmg  h  J(tMr*^$  in  aJlj 

384  Ritarts  I 
All  the  hierenr)  goi  without  the  ufc  of  Fire, 
whether  hyWeJking,  or  found  in  the  Mm-!  i  f  i 
io  the  Oigcing  (ome,  the  Panidet  gee  logcibcr, 
fo  tfaac  TOtome  places  you  mifihi  tike  up  two  or 
ibree  Sp  onfuh  o\  pirt  Mereuiy)  is  called  hy  tfirm 
yirgin  Mcreuti,  and  efteemed  above  the  reit  i  be 
Officer  told  me,  that  making  an  Amalgama  of  Gtid 
and  rtrgim  M«r««i7.>adpiuiiDf»iocbeFireb  tbat 
Mt'curf  wovM  carry  away  m  ibe  GaU  with  it, 
which  C  w»i;>«  Mercury  would  not  do. 

The  Engtnn  lor  dravving  ibeWater,  are  all  mo- 
ved  by  ^rer,  brought  ihiiher  in  no  Chargeable 
AijutduFi  from  a  Mountain  j  Milet  diftaot.  Tbe 
Water  Ptimpt  from  the  bottom  of  the  Mm*  by  51 
Pump),  26  on  a  fide,  i.i  conirived  to  mon  voier 
Vbeelt.  for  feveral  other  Pnrpofei. 

The  Labodivra  (  being  180  always  employed  ) 
work  for  '2  JuHs  a  Day,  which  ii  not  above  6  or 
i  pence,  and  £ndure  not  long :  For  although 
None  ftay  undet^grouitd  above  6  H»wi ;  all  of 
item  in  time  ( iome  buera  kmc  footier }  becoooe 
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Ptriify*iek,  and  die  JHbMU^  We  faw  a  Mao  «hif 

had  not  been  in  the  Minfs  for  above  h»lf  aTetr 
htfore,  fo  foil  of  Mercury,  tbat  putting  a  piece  of 
/)';'-.'/-'  in  liis  M'uir,  or  rubbing  it  lit  in»  Fingers, 
it  immediately  became  as  ff^vlVr  a»  if  helhad 
rubbed  KStrewy  nfoo  ic  Thote  alfo  ihtt  WOtk 

npr;n  ih?  Back'fide  of  GU^tf,  ItV  fCIK 

Subjesii  to  the  Pstfey. 

They  convey  their  Wood  thus.  About  4  Uilei 
from  the  Miatf  on  the  idea  of  Two  UoautMiatt 
they  cut  down  iheTffct,  awl  draw  dKA  mo  tho 
Intcrjicfm  V.ilfcy.  Higher  Up  in  the  fame  Vsl- 
iey  they  make  a  Ltck,  or  D4m ;  when  the  Water 
is  ready  to  run  over  it,  they  open  tbe  Plttd-GMeSf 
and  tbe  Water  carries  all  tbe  Trees  iinpenioofly 
to  lirU,  where  the  Bridge  is  built  very  ftrong,  aad 
at  very  Ob.'iquc  Ar^lc^  to  (be  Sireatn,  00  ^rpoA  . 
ro  ftop  them,  and  throw  them  00  Ibote  OCtr  the 
Minis. 

Thofe  Miw  heretofore  Coft  tbe  Frrperni' 
7  3COO  or  Scooo  florim  yearly  j  bat  now  tbey 
Cofthiniimabofe&Sotfck  Tmj  (todaoed. 
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1.  Tbe  Town'of  JirU  in  tbe  Conntyof  Gmtia 
and  Province  of  Frfv/i,  is  (eated  low,  and  efi- 
compafled  w','.';i  Hiti;  on  all  ii..ies  A  R^ver  of 
the  lame  Kanoe  runt  by  it.  and  proves  iulSd- 
Cm  upon  plentifnl  Rains  to  convey  down  the 
pin-Treet  and  other  Wood  rrquired  ia  the  Ser- 
vice of  the  Mirus :  And  lo  chts  End  ibtre  ii  an 
bandfome  Work  of  PiUs  made  lloaping  athwart 
tte  Btivtr  (  after  tbe  fame  maimer  as  i  oblexved  in 
fkntf^  in  XJevtr  H^^nggiy,  crofa  dw  Rim  Grmt) 
Co  ftop  the  Tfccs. 

Tbe  Entrance  into  tbefe  Mints  is  not  high,  oi 
upon  an  Fiill.  but  in  that  Town  it  felf.  The 
ikepcft  pan  of  the  Mim  from ite  Eimwce,  is  l]e> 
twee*  iio  and  130  PgihmU, 

The  Virgin  Quickrfiiver,  wbicb  tbcy  call  Ji^yi^- 
frtiw,  is  that  whicii  ditcovers  it  feif  without  the 
help  of  Pirt.  Sometimes  it  is  plainly  feen  in  the 
Or,  or  falls  down  in  Dr«^i,  and  fometimet  Sfreatns 
out  in  good  quantity ;  as  about  Seven  Tears  ago 
it  r^n  out  of  the  E.iri  h  a:  fitft  in  a  Si>-fjr»  js  I  mall 
as  a  Thread,  and  afterwards  as  big  as  a  Pack» 
dimd,  bar  oeafed  in  3  or  4  Days.  That  tUb  h 
accounted  FirgiH  fi/^filmrt  wliidi  is  kgumtd 
Only  by  Water. 

Pldtn  Quiek-filver  tbey  obtain  by  Fire  am  of  tbe 
Ort,  and  oiu  of  tte  Cims^  of  i^cM9.  which 
tbey  dig  oat  tf  thii  MIm.  Tbe  Ovof  ifaii  Mriw 
is  of  a  Dar](^C^im,  mixed  with  n.-J. 

Tbe  Qifieltfisvir  Ort  of  this  Mint  ordinarily 
COMMM  half,  «Rd  faaictinM    of  f^ek,  filver. 

I  went  into  rhr  Mi*»'  by  thr  Pit  of  Sc  .4g4tha. 
and  came  up  igam  by  thai  of  Sl  hiibiiA,  delcei:' 
ding  and  aUcn-ding  by  Ladders.  1  afcended  at 
one  of  639  Suves,  or  89  Faibomi.  Ic  has  bees 
WRMudK  aoo  Karj,  abooc  iht  finw  fg9»  «f  BBW 


with  Utrnf^  Mime,  but  comes  tnuch  (fiort  in  time  of 
the  Stiver  Miti0  at  Sehtmnit^ ;  and  much  (horter  yet 
of  tbe  notable  Lttd  Mtn:i  in  Upper  Ctrinthia. 

In  a  UAtrttttjt  where  tbe  Qgicl^filvtr  is  fep*** 
rated  by  RrW,  I  faw  an  Heap  of  jtfooo  H!tm$ 
of  Iron  ;  every  one  of  cofti  zprrwH  at  tbe 

bed  Hind  irom  the  Iron  tumtca  in  Carinthiat 
There  are  800  Rtttrtt,  and  as  many  tfidpients, 
employed  together,  ia  drawing  over  tbe  Ugick*. 
jStMrin  itf  RvMsef/t  50'in  each  Astmct.  1;  of  a 
Gdc  i  1 1  above,  and  i  3  brlow  of  each  fide. 

1 1.  1^69,  when  1  was  there,  tbey  carriei 
3ut  40  Seamu  9ifl/^JHm  into  Foreign  Pans, 
each  S^m  coaulnag  %i  $  pound  Weight,  to  tbe 
value  of  4000  Dwcari  of  G»U.  Some  of  it  ii  feoc 
as  far  as  Cremnit:(  in  Hungtry,  for  the  Ufe  of  the 
Gtid  Minti ;  And  \'cry  much  carried  away  Soutbi< 
ward ;  for  they  are  not  far  from  the  Sontiu},  ot 
Lyfin-^o,  aconfidert^le  River,  which  roa*  ihlOtha 
Gulf  of  Triefte  in  the  Adrittick,  Sea. 

In  the  Caftif,  I  law  jooo  Saumet  of  Sj^icl(fi!t>er 

together  in  fiarreis^  the  Q^iekrfiivtr  beiag  firft  made 
dp  u  dodile  Leather :  And  in  anouer  Both 

at  much  Ore  as  can  be  diftilled  in  i  T-srs,  excepc 
bey  have  great  PJeni  j  ot  iUm  to  bring  down  the 
fVotd. 

Tbe  Country  is  well  ftored  with  ftaiely  Pir^ 
LtlfthtSt  Pmitf  Piiufieri,  Piees's,  and  that  nallly 
rifped  and  well  grain'd  kind  of  Acer,  wbereoT 
rioh  and  yittims  are  made:  Whereof  there  u 
Io  P/eoiy  itt  iha  Cboaify  of  Utofimg  lad  Civ»- 

niata. 

Travelling  fometimes  io  the  Night,  W»  hai 
continually  about  us  a  great  number  of  large 
GltiMHrmt,  which  put  torn  Pspeix,  gave  a  dioui 
LigbiUkeCaadleiinlandiomti  andtlitAiraMb 
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«rM  foil  of  BMring  Aim,  adbrdng  fone  ddigbt 

uoto  Ul. 

The  way  «o  tbrt  Place  from  CruttM  I  ftmnd 
difficult;  and  coming  from  n  to  /iUtfchini  and 
Crt4sis,  I  palTed  over  S9vt\tniiurgy  or  ibc  Bltik 
MmmtMtn,  ^ttm  wbai«e  Iddccnded  io  Mi/r/in  a 
Rocky  Country,  and  far  more  Stony  tbaa  the 
Craw,  01  Camfus  Upid^m,  in  Pnvenet. 

In  the  Valley  of  L»n0,  which  runs  bctwctr 
tbc  MoDDcaim  of  Turw,  giows  a  Plwn  like 
rbe  OtranfcWM,  (  fo  alto  calM  br  tbe  litbabitants 
and  BjmhO?'.  )  i^f"  t^*"  l'**^  whcrrnf  ou  may 
find  Purt  iijiicK  [liver,  i  iinning  in  imali  Grains  like 
Bttrh  ;  the  JmcT  of  which  Plant  bifing  exprefled, 
and  rxpofed  to  ibe  Air  of  a  Clear  Nigbt,  there 
will  be  found  at  nttdi  JI*mm7i  Mtlicfe  ii  teft  of 
Jitter. 

dUIETUS.  was  formerly  a  Writ  of  Difcbarge 
granted  to  tbofe  Baroos  aad  K«i|bu,  who  perfo, 
nally  attended  the  King  in  bit  Wars,  or  any  Fo. 
reign  Exfcditioni  by  which  they  were  exempted 
from  the  Claim  of  Scuttgr,  or  a  Tax  on  every 
KnighisFec. 

QU !NQ.n  AGESIM  A ;  See  Qgt^stffim*. 

QUlK  I  AL,  or  Quintan,  was  in  oM  Sportive 
Extrcife,  praAifed  oiutlly  at  Weddings,  and  wa> 
either  fo  daogarous  oi  ludicrot9  as  to  be  forbid 
ofiea  by  Eoekfiallicat  Aniboritf- ;  The  manner  ot 
it  was  thus  r  A  Poft  w«s  ereded  perpendicularly 
in  the  Orour.d.  on  ihe  Top  of  which  was  a  fleii* 
der  Beam  ttiroing  rcurd  i  n  a  Spindle  :  At  one  of 
whofe  fia(U.waaa  Sioap  or  iki  Board ;  and  at  the 
Other  a  Bag  of  Sand  or  Dirt.  And  the  Sport  was 
with  a  long  Stiff  or  wooden  I.aunce  to  ride  a 
Tilt  at  the  Board,  and  to  be  either  To  skilfnl  or 
lucky  to  efiape  the  Blow  which  the  Sam  Bigg 
would  be  likely  to  give  the  ELuoner  at  this  Quin. 
tan,  by  the  turning  romd  of  the  Beam.  Tbi; 
feetns  to  have  been  the  fame  with  that  Sporr  ralleH 
drittwm  hjnjuio^  which  it  frequemJy  prohibuca 


all  o 

in  our  Old  Synods  and  Efifoopal  Cooftirutiooa. 
Kfwntt  Psr.  Antiquitu*, 
QUINTAL,  alfe  was  formerly  tifed  for  a 

Weight  of  Lead,  Iron  and  cotrmon  Metals,  of 
ufually  an  Hundred  Founds;  at  Siz-lcore  to  the 

■  OIJINQUE  Par/nr,  the  Cinque  or  Tivt  Ports  oi 
the  Kingdom  of  Rngland,  were  fo  called  formerly 

by  v.  ay  l  i  1  luiincnce  :  They  art  i}jf:ir^t,  Dover, 
i^tnnrj,  Hiihf,  and  SMndmeb.  There  belongs  to 
them  aUo,  two  Ancient  Towns,  which  are  ff^in- 
chefter,  and  J^;f  ;  and  feveral  other  Place?  which 
are  called  ihcjr  Mtmbcri ;  at  Sstford,  Ftvcijijam, 

Tbeie  bad  formerly,  aod  have  ftiJl,  great  Pri- 
vileges allowed  tbem  on  the  account  of  finding 
the  King  a  certain  Number  rf  Sh*p  Wat,  on 
OCCa(jon  :  The  Numberi  ot  wbicb  are  thefe.  fft- 
ftingi  it  bound  to  find  twenty  one  Ships,  each 
catryiag  twenty  one  Me»  and  a  Boy.  ^nm 
if  fo  find  Five  Ships,  with  t4  Men  and  a  Boy 
each.  Hithe  tlfo  muft  find  Fi'.r  Ships,  and  \n 
each  a  I  Men  aod  a  Boy.  Dover  isto  hnd  »i  Ships, 
in  each  ii  Men  and  a  Boy.  Sanimcb  (hould  find 
Five  Sh^  each  canjiog  »i  Men  and  a  Boy.  The 
Ships  and  Bo^s  ai«  57.  Tbe  Men  t  The 
Service,  which  the  Barnn?  cf  ihefe  Cinque-Pont 
owe  [he  Crown,  is  to  attend  with  thc(e  Ships  fit 
their  own  Charges  for  fifteen  Days,  aod  tofct  one 
to  tbofe  Plaocs  whither  they  aic  m  go,  aodtoftaj 
aa  long  at  dse'lOng  pleafet,  at  bia  Q>arie^  See . 
5k(MNra  Tmdfie  01  ttgrn.  Fom  aod  Fom  in 
l^ent, 

QPIRK.  isaTemiiaATdiitmftareforaPicce 

of  Ground  whether  Sqtiare  orObloog.  taken  cot 
of  a  Corner,  or  any  Place  eKe  of  a  Ground- pkt, 
tomakc  aCotm   j  'N'ltd,  fi^c. 

QUOINS  are  the  Stones  and  Bricks  placed  in 
the  Corner  of  any  Bnildingj  and  if  any  (kick 
without  the  Brick>wof  k  ( their  Edges  being  Cy* 
pber'd  cff  )  ibey  arc  called  A^/Mi^  ^^um. 
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R'  ACHATfRaefcfaw,  from  tbe  French  ^fehettr, 
to  redeem,  was  focmerly  nfed  for  the  fame  as 

Thifp-hoott,  viz.  tbeCoaipenution  or  Redemption 

RADECHENiSTORS  m  Dooms  day  book,  is 
olfld  for  Li^i'^ffi-"  i  Spiimm  ibnki  it  to 
ht  wbsc  B'lcb*  calls  R«<Mbn(ffaf«> 

RADIAL  Curve*  areCohretof  tbe  Spiral  Und, 
^bofe  Ordinate s,  if  they  may  be  lo called,  do  all 
terminate  in  tbc  Centre  6f  the  iticludiog  Circle, 
-  and  appear  like  fo  tntny  i?«it7  or  SemldkawtCCI 
of  dMCincTtidiBgOKlc.  Sec  SfirsL 

4 

RADMAN  is  a  word  often  n(c.]  in  Doom?  day, 
and  feew  to  be  the  fame  with  ^(kkjiight  ot  Hfd- 
kpigbt.  Otbert  tUnkir comes  from  i^Coonlel, 
iod  then  Hf^d  mm,  is  a  Cnunfellor. 
t  RAFTERS,  in  any  Building,  are  thofe  PiecM 
of  Tbnber,  which  ftand  by  pairs  upon  the  Retfm, 
inect  in  an  Angle  at  the  Top,  and  help  to  coowofe 
tbe  Roof  of  a  Bntdiogt  Tbey  fhonU  Ml  Wd 
fulher  iban  it  inchn  ftntt  one 


RAGEMAN.  is  a  Stttute  fo  called,  of  Jufticet 
affigned  by  K.  Bdm. and  his  Counfel,  to  go  « 
CircoSttbfongb'all  Bngf^dt  and  to  bear  and  de- 
termine all  Complninis  of  Irjunesdont-  within  5 
Years  next  before  Miekatimaj,  10  tbe  touiih  Veac 
ofbisRidgpb  em$t» 


RAIN-BOV.-  laotderyfet  ltattbar  to  explain 

the  Phenomena  of  tbe  Raio-bow  ;  Sir  Ifaac  Nentm 
in  hit  Excellent  Treutfe  of  Opticks,  /.  116.  ad« 


B;  the  Pnperiiei  «/  Ught  (^Ji/ettmify  Mf  Ni* 
ExffrimiMi)  as  a^4im  ifo  Cdlmi  tf  afo 

B^nn-kem, 

This  Bow  never  appeait  bat  ^Aeie  k  taiw  i* 
the  Sanlhine ;  and  it  may  be  artHtoiaHy  OMlde  bv 
fjpoatii^  out  Water,  which  by  Lnrakisf  alolt  fljall 
(catio^  into  Drops,  and  fall  like  Rain ;  for  the  San 
Mitbefe  Dropi  certainly  catifiet  the  Bow  to  appear 
i»  «» tya  d«ly  pofiMd  ao  ibe:MiiAGial  Rain*  aod 

.7i     '  the 
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in  Drops  of  falling  Rain.  Thh  was underftood  hj 
fome  of  the  Andentf,  anJ  ol  lite  more  full^  dif- 
{u\ tvcd  and  «plaincd,  by  ^nt»m^' de  Daninij, 
A.  Bp.  of  SjuUtf  im  Uhr*  de  Rtidih  vjfm  lucis  : 
Printed  ■rFf«/«e,  A.  D.  t^ti.  •ntf  written  above 


tbe  Sun.  And  hcooe  it  if  now  aeraed,  that  this  jtllJ  tbcy  iumi  in-jr ;  .. ,  , 

Bow  ii  made  hf  ibe  Rdfina^oii  oT die  Stio'i  Light  Pcrpf  ndiatfait  t   and  c  » j  ard "produce  c  ^'t'li 


fall  on  the  Circutniv  icnc  c  »i:  < 


and  on  4  *  and  u  /  let  Ull  the 

ii 

. ,  ,        .  ,  paralJcl  to  the  Iii- 

cideot  Ray  draw  che  Diameter  /w,  and  1«  tbe 
Line  of  Incidfnceow  «f  Av  inm  Water  to  tiM 
Line  of  RcfridboD,  as  i  tb'r.  No  .v  ;f  vou  lup- 
pofe  the  Point  of  Incidence  i»,  lo  n.ove  irom  the 


Poini    continually  till  ii  coroe  to  /.  the  Arch  a  f 
«v/»_  «w«  i>  u-uc  ...  t'tups  Ol  i\*ia  uy  a  wtli  iirft  incrcafe  and  tbea  decreafe.  aod  fo  will 


Kta^m  of  tbe  Sun's  Light,  and  ooe  Reflexion 
vccii  then  &  and  tlie  fistccibt  by  two  Refradi- 
<M  and  tweSo^  oCReflntfons  between  them  in 
each  Drop  of  Water ;  Ami  hi-  \  mvi";  Jiis  L^i'lica- 
tipns  by  ETpenmfnts  trade  with  a  Pbiji  ftill  of 
Wawfi  and  with  Globes  of  Glafs  filled  <whb  Wa 
tar,  and  placed  in  ibe  Sun,  to  rnifrc  the  Colnnrs  of 
Hie  two  Bows  appear  in  them.  The  Uuic  Expli- 
cation  Dc.  Cutm  h*:h  purfned  In  his  Meteors,  and 
mended  that  of  the  Exterior  Bow.-  Bat  (ince  tbey 
mdeiftood  not  the  ir tie  OrigiiiVf  Colours,  iti  nc 
Ccflary  to  purfue  it  hnx-  a  litili-  fnrthrr. 

For  underftandint;  tbeietorc  bow  the  Bow  is 
made,  let  a  D/f^p  ot  Rain  or  any  other  Spherical 
Tcanfj^arau  BqkIj;.  be  upfipfemcd  bj  che  Sphere 


the  Angle  *xr,  which  jbaaUya  'tnd  ft  coo. 
'  "  And  the  Arch  qf,  and  Angle  4  x  r  will  be 
biggeft  1^  «^  ka^i-,  as  ^M-^rr  is  to 
V  ^t;  f^wbuMlIf  fr#  ji  XOdn,  as  I  r  to  1. 

Alfo  the  Angle  j  ;  /,  which  the  Rays  1  «  and  /i  i 
^tain.  wilJ  firtt<iccreafe and  liieo' mere and 
gtow  Ie(s,  whcn^  to  r»  : ;  ^'11  — jj 
^irr:  lowhidi  caTe  «  t  will  Ik-  to  «  J  ;  :  aj;  ?  rto' 
I,  and  fothe  Angk-  whitii  tiic  ncjci  cmergeotAajip 
}  after  3  Ri-  ficxions,  cootaira  with  tbt  ind- 
dcnt  Ray  4»;  wilj  come  to  its  linlitwhen  n  d  ii  i-^ 

c «  : ;  a»  ^  n—rr  is  n> ^hf-vi^and  » e n  d :  as 
4^^*  to  f ,  dirf  the  Angle  witWieKay  next  after  the 

emcrgenT.  e.  xhc  R.iy  <.intigau  afi;er4  fk«fi«xi- 
OD* y  toniajn*  wiiii  ttte  iuciatflt  Kay,  will  come 

lO'lllif^lr'wbefi  n  d  is  to  c  » : :  as  J  1 1  rr  is 

to  .^,'24  r,  ,  h  which  Ca  e  n  f  vwill  be  to  »  J  ::  as 
ytmt;  aod  luun  tntiaitely  r  The  Ntunbcta  a,a^ 
IS,  14.  e^cr.  being  gathered  by  continul  AdtBtlotf 
of  tbeTenra  of  the  Arithmcuck  Frogrcffion  1,  5 
7.  9.  The  Truth  of  all  vvii.cli  Maihcmaticiaoa 
will  eafify  cNarr'ine. 

Now  it  a  tQ  be  obferred,  that  ai  «diai  the  Suri 
comes  to  bis  Tropicks,  the  Day§  tncRire  and  rfe- 

atafebut  a  very  little  fur  a  gn-*£  white  trif  rihrr ; 
(0  when  by  increafing  lUc  Diftance  cd,  tfaele  An- 
gles come  10  then  Limits,  tlwy  wry  their  ^laati- 
ty  bat  very  htde  for  (oacriM  tofelhery  and 
therefore  a  far  greaiar  Nmnberof  tfael^ays  which 
fall  npon  ail  the  Po^nr^w,  io  thr  Quailrant  /  /.  ibjlf 
emerge  in  the  Limits  oi  liicc  Aagks,  tbtn  in  any 
o  h.  r  Incli:ut  ons.  And  'tis  to  be  oblerved  far- 
ther, that  the  Rayt  wilicb  diffitr  in  Rcfrangibility 
wtU^bavediflnmi  Limhf  of  tbeir  Angles  of  Emer- 
gence, and  con'fqnfnr!y  according  to  their  different 
Dcgfcci  oi  RtUdngibility,  emerge  muft  oopioiifly 
in  different  Angles,  and  being  feparate  fion  one 
aowbVt  appMr  each  in  their  proper  Colours.  And 
Wbatibete  Angles  are,  may  be  eafily  gathered  from 
ih:  foregfJirii<  riic:,rc:n,  by  Coinpucadon. 

Foi  ta.  the  Ic^a  retraogibk  Rays  the  Smc*  t  tod  r 
as  was  found  above)  are  i«8  aad  Si,  and  tfaems 
.  -  by  Computation  the  greatcft  Angle  4  xr  will  ba 

t)y  refniAkto  »  .  fwnd  41'  a',  and  tbe  leaft  Aogk  ^js  'io"  W  And 
nj  at  f  "ct  It  ei    -     •  ---  °-  .  .   ~         .    —       '  •  . 


h  nf  o  defcribci  with  the  Centre  c,  and  Radius 
6  n,  and  i'.'c  ,<  n  be  firu  a':  ih^-  Siiti's  Rays  incident 
Upon  it  at  n,  and  chrnce  retracted  to/;  where  let 
it  ekber  go  out  of  the  Sphere  b 

wards  a,  or  bcrrfl.cl.  J  ; 
iber  gu  out  by  RctraCliuu  ai  ' 

4;  and  at  A  let  it  go  out  by  R.   .  ^..^.c  •  jFif  wuidbidi 

«9^g the locidtMEai ia^i  Ffodiifie4 •  and r|J«Bd  liickift  Ao^o/f  54*7'. 


;nc  ic 


raJ  Rible  Rays,  the  Sines  1  aod 


01  be  riikdcd  Hi  arc  lo*  and  «i  i  atid  tbcncc  bf  Coowiitation  the 
ud.on  towards     greateft  Angle  «  4flr  Will  be  fami  »  *e  40'  1 7' ; 


Zti  % 


< 
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Sappofiog  now  tben  •  be  tbe  Spedator  •  Eye, 
ind  9^  1  line  drawn  pandlel  to  toe  Son's  Rays 
anj  Id  ftttfuf,  f  »f>.  and  f».b,  be  Anglci  cf 
40'  17':  4%'**'-  Jo'  57',  and  54*  7'  n^pcdive 
Pf  i  md  tbefe  Angles  turned  abonc  their 
nit  §f,  (halt  with  their  other  (ides  §e,  $f,  tg, 
•nd  sib,  defcribe  the  Ver^ of  t  Rain-bows  afhe, 
and  ehdg:  Forif  c,  f,  r,      be  Drop?  placed  anj 

wbcie  in  the  Conical  i»uperfiaes  delcribed  by  •  r, 
9  ft  *it*K  mi  be  iilamibaied  by  tbe  SaA  Rayf 
ft,  '  f<  'g,  tb:  Tbe  Aiwjle  i*«  being  r<qiial 
tbe  Angle  fi«*=4o»i7,  ftiall  be  ibe  prLatcii 
Angle  in  WDich  the  moft  rclrangiljlc  Rays  can  af 
m  out  fUflenoB  be  t^tnSted  to  the  bye :  And 
ikfcfeM  «B  tbe  Dropt  mdbeEiw  (hall  fend 
tbe  moft  refrangible  Rays  tnoft  copiouflv  to  rhr 
£je,  and  thereby  ftrilte  the  Senfet  with  (be  deefe/i 
mkbt  Ctlmr  in  tliac  R^on.  And  in  Jikc  manner 
thcAflfie  «/»beiM=scoilieADgI«/«/=43*  i' 
flwU  be  the  greates  fa  wticfc  the  km  rtfraagible 
ILaye  tfiKt  cm  Reflexion  can  emerge  ont  or  ihc 
Dropi;  and  that  tbete  Rays  (bail  come  moil  co- 
ptonfly  to  the  Eye  from  tbe  Drops  m  :hr  Line  cf, 
and  !b-ike  the  Seaid  «rith  tbe  dttfefi  red  Cahtir  in 
that  Region.  And  by  tbe  (ame  Argooieer,  the 
Aays  which  have  inrcrmcdiaie  Dcpree^  of  Refrarj* 
pibility,  (ball  come  tooft  copiouily  froat  Drop< 
between  «  and  /.  and  (0  ftrike  the  Senfes  with  tbe 
intennediate  Colours,  in  the  Order  which  iheir 
Degrees  of  Refrangibility  reqnirc  r  i.  e.  in  tbe  Pro- 
grdj  from  c  lo  /,  or  from  tbe  Inlvie  ofthe  Bow  tr; 
the  Ootfide  in  this  Order ;  Violet,  Indies,  filne, 
Gfccn,  Yellow,  Orange,  Red.  Bat  die  Violet,  by 
the  mixture  of  tbe  white  Light  of  the  Clouds 
will  appear  faint,  and  incline  to  a  Purple. 
Again,  the  Angle  sgt  being  equal  to  tbe  Angle 
or  SO*  si't  <bali  be  the  leafk  Antkm  wbi^ 
dwdm  fetllrelniwible  Rayican,  after  tRelle. 
xions,  emerge  ont  of  :hc  Drops ;  and  tbir  the  Iraft 
lefrangible  Rays  lhaU  conie  moA  copioully  to  the 

lye  ta  Ibe  nnct  fa  ite  1^  f Xa  «d  mkc  ibe 


Seofe  with  tbe  Jttftfi  Rti  m  tliat  Region.  Aod^ 
tbe  Angle  « &«bd«g eqnel  to  fu  b-=z  $4'  7',  (hall* 

bi;  tlie  leaft  Angle  in  which  tbe  mc/?  rctiangible 
Rays,  afier  a  Reficztons  can  emerge  out  ol  tbe 
Drops;  and  that  thore  Rays  fhall  come  moft  copi* 
oafly  to  the  Eye  from  tbe  Drops  in  ibe  Line  ab, 
and  fo ftrike  tfc  Senfes  with  the detpefifTslet  in  that 
Rcp'un,  And  by  the  lirrjir  Argumenr,  the  Drops 
in  the  Regions  between  g  and  b,  (iiMll  ftrike  (he 
Senfet  with  the  intermediate  Colours,  in  the  Or* 
f^er  which  their  Degree?  of  Rcfranpihility  rrqr.ire, 
\^  I.  e.)  in  tbe  Progteis  frtan  g  ;u  h,  or  trooj  ibc  in- 
b'de  of  the  Bow  to  the  outer,  in  tbis Order.-  Red, 
Oranfe,  Yellow,  Greco,  Aloe,  Jndico,  Violet.  And 
finee  diefe4  lincf#r,  «/,  »g,  tb,  may  befiiw* 
ted  anywhere  in  the  above,  mentiooed  Conical  Snr> 
face,  what  is  laid  of  the  Drops  and  Coloon  im 
ibefe  Lines,  11  to  be  underftood  of  the  Dnfl  eel 
Coionn  every  wberebihcfeSitpeifieiei. 

Tbof  Ml  fbm  be  nnde  tfM  Itowi  of  Goieati; 
an  irsreririr  and  f\r( ngcr,  by  One  Reflexion  in  the 
□rops,  and  an  exterior  and  fainter  by  two;  for 
the  Light  becomes  fainter  by  evcty  Kcflc^oe: 
And  their  CoJoors  (hall  lie  in  a  contrary  Order  to 
one  aootfacr,  tbe  Red  of  both  Bows  bordering 
upon  tbeSpicc  ^f,  which  a  between  tbe  Bows. 
Tbe  Breadth  of  the  interior  Bow  /«#,  noeafured 
a<croft  tbe  Colours  (hall  be  1'  4j',  and  tbe  breadth 
of  the  exterior^  eh.  ft^all  he  )'  10*;  aod  the  Di- 
ftance between  go/,  ihili  be  8*  51'.  Tbegreateft 
Semidiameter  of  the  innenruit,  ( '  s.)  the  Angle 
f  «/ being  ^x"  %' ;  and  the  leaft  ^leaiidiameter  o£ 
the  oaiermoft  fog  being  50*  n'.  Tbefe  «re  ibe 
Mearur?<:  of  the  Bows,  fuppofing  ibe  Sun  to  be  a 
Point ;  but  by  the  brcadtb  ot  bit  Body,tbe  breadth 
of  ihe  Bows  will  be  increated*  «od  dmr  Oiiaaee 
decrcnfed  by  half  a  Oefree. 

Tbii  Bxpl&arion  of  tbe  RMo-bow  if  fct  fwdw 
confirmed,  by  tbe  known  Exprrimcnr  of  hanging 
up  in  ilie  Sun-(bioe  a  Gla^-globc  hUid  with  W«- 
mj  MddKaviBwiif  k  fa  fadiA  fota^  ihni 
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tber  41  or  50  Degree*  :  For  if  the  Angle  be  about 
4%  or  43  Degrcet,  the  Spedaior  ^uppofe  at  0  (in 
the  prcced.  Fig  )  fliaJl  fee  a  fuU  red  Colour  111 
that  fide  of  the  Globe  w|iidi  ii  ooftti  to  the  Son. 
a*  ii  repreienied  m/.  And  If  tinc  Aa^  become 
kfs  (  fuppofc  by  deprefllng  the  Globe  to  «  )  there 
will  appear  oibcr  Coloan,  Yellow,  Grceo  and 
Elue  (acccHively,  in  the  boat  fide  of  the  Globe. 
Bat  if  ibe  Angle  be  made  abow  Degrees,  (as 
fuppofe  by  lifting  up  the  Gbbeto  jf. )  there  will 
appear  a  red  Colour  in  that  fide  of  the  Globe 
which  is  towarJs  the  Sun;  And  if  the  Angle  be 
made  greater,  (fuppofe  by  lifting  up  the  Globe  10 
A)-tbe  Red  inll  tom  focceflively  to  the  oilier  Co> 
teow.  YcOew.  Gwen,  Blue,  (^e.  The  fame  thing 
may  be  dooe  (as  ihe  Author  tried)  Icuing  the  Globe 
leSk,  and  only  nuliog  and  depr^iiuig  (be  fiyc,  or 
R  lo^  M 10  wtke  the  Aogje  of  a  joft  Mag  • 


moving  II I 


Decree.:  For  tf  tlLe  Andc^be  about!  .^tZ^L^^??^  SSaSj  "ftetn^SST 

the  Number  of  Tiw  ibey  coottio.  and  the  Nam-* 
bcr  of  MoiMdGwitfcey  carry.  For  fach  Me. 
of  War  as  have  their  Gun- decks  from  i  taw  1,4 
Feet  10  length,  and  from  44  to  10  Pom  bntd  1 
lhat  contain. from  i  jij  to  if8z  Tooi.  tfaic  btve 
from  yo«  »  9co  Men.  •«!  carry  from  9*  „, 
Gwm :  W«  reckon  of  tbe  fir/9  ^  " 

SeccitJ  l{ate  Shifj,  have  their  Gnn-deckf  from 
15 3  to  i6j  Feet  loog  j  and  from 4 1  to  4*  broad  • 
Coataifffipom  ,o8#io  148*  Tww;  Md  arty  from 
<4o Men,  and  from  84  ro  90 Goni. 
TMHsttt  bave  ihek  Gun-deck*  from  141  to 
I")?  feet  10  length;  from  37  to  4tRoaibraidi 
1  hey  contain  from  87 1  w  TatM 
389  (0476  Men.  andfiviii#4io8al 

iivioi4<  Foot,  and  from  29 10  38 bmdf  Tber 

contain  from  448  to  91 5  Tuns ;  carry  f^«*4  £ 
34*  Men;  and  from 48  10 do Gtiot. 

mb  bm  tbeirGim.deck»  from  1 00  to 
110  root  long,  and  from  29  to  31  Feet  bcflid* 
CooraM  from  159  to  541  Tuns;  carry  frga  14^ 
to  190  Men ;  and  from  16  ro  44Gont: 

S>Jteh  ^*/«  hive  their  GoD^ecks  from  8710  9  f 
toot  long,  and  from  li  to  15  Foot  broad:  Ther 
contain  from  if »  ro  1,6  Tuns;  canyftemj^ 
no  Men,  tndfrom  itf  (0  »4Cl»lii 

Oar  New-built  Sbrpi  are  mtich  larger,  as  well 
u  better  than  the  Old  ones  of  tbe  fame  {{He ;  and 
that  u  the  Rcifoo  of  the  double  Nmnbers  all  a* 

rfii  J*iS5i^-*^ 

RATION  is  now  in  the  Army,  a  wofd  » 
for  a  certain  Proportion  of  AmmnnitioB-BM  * 

RAVISHMENT  de  G^rJe  wai  a  Writ  that 
fonneriy  Uy  for  the  Goardian  by  Ki^tbu  fir«Hiu 

RAYS  of  LJght  with  Regard  to  OpdebL 
by  bit  m  Nmttn  coafidered,  m  tit  M  Pmttit 
'hat  j,o»d^futji^,  „j  ri^^^jSTm 


RAINS:  Oaff$eamencaUthacTra<aof theSea 
ro  the  Nonhwatds  of  the  Equator  bccw.  4  and  10 
Degrees  of  Latirode.  and  lying  batmen  the  Me- 
ridian of  Cdfe  Verde,  and  Hiat  of  the  Eaftemnoft 
Iflands  of  the  fame  Name,  or  of  the  C«fe  Verdt 
Iflands.  they  call  this  Tratft  the  Becaule 
ibervare  almoft  continual  Calm,  conftant  Rains, 
and  Tbonder  tnd  Lightning  to  a  ftrange  Degree 
there;  and  the  Winds,  when  they  do  ever  blow, 
dre  only  fmall  uncertain  Gui^s,  and  Ihift  about  all 
round  the  Cbmpafs ;  io  that  Ships  are  fometimcs 

iMre  detaoMd  ■  lo^  wbile^  tod  CM  inaJw  b«my 
fitilewiy. 

RANDEZVOU9.  in  a  Military  S«fe.  is  a 
Place  appointed  by  the  General  of  an  Army,  for 
all  tbe  Forces  to  meet  ot^  a  Day  appointed  ;  let 
wbai  Weather,  (Se.  happen  that  will. 

RANK,  io  a  Military  Scnlc  is  the  Order  or 
Anit  Line  made  by  the  Soldieu  of  a  Battalion,  or 
Squadron  drawn  up  fide  by  fide,  JJwM'ajf  ^i^t 
is  putting  two  into  one. 

.  RAPACIOUS  AnimMl:,  are  in  general  fuch  as 
live  npoo  Prey  :  AnJ  'tis  a  general  Divifion  of  Birds, 
into  iuch  as  are  RMpsciout  W  C*rmivcreas,  and 
loch  as  are  Frifg<«ir«iuk  The  Charaaeriftick  notes 
«f  Birds  of  prey  are  ;  tbattbey  have  a  great  Head 
and  a  (horiNeck,  hooked,  ftrong  and  (liarp  poin 


ted  Beak  and  Talon,,  fitted  for  rlvine  and  [eating  fMccfiwHrnof  i^  ^  «  ^ 

«f  Refll :  flrong  and  brawny  ThiRh.  for  ftnktnR  'S'ZLI  .iLT^.  i'!!  /i  cmtrmfar^  mjk^ 


«f  nefll ;  ffrong  and  bravimy  Thighs  for  ftnking 
dm  chdr  Prey:  A  braad  thick  flelhy  Tongue 
Bketbtc  of  abamneCkvature}  i»  Feathers  in 

their  Train  ;  and  14  flag  Feathers  in  each  Wiog. 
Tbe  two  Afptvdiut,  oc  blind  Guts,  are  always 
«crv  fliort  i  They  bave  a  Utrnhmmu  Stomach, 
■Wrfaoi  %M4c»ii«tu  one  or  a  Gi:{»rdt  fuch  as 
ftidl  have  that  live  on  Grain  :  They  are  very 
(harp* lighted,  and  are  not  G'egtrimt,  bat  Solitary 
generally  fpeaking,  tboBgh  Vultiuci  will  fly  |oor 
'60  in  a  Company. 

RAPHA,  in  Anatomy,  ij  a  Ridge  or  Line  which 
nns  along  the  Under  fide  of  tbe  ftiMj,  and  reach 
iog  from  the  Fr^num  to  the  ifiwi,  divides  the 
Strttmm  and  PiruMim  io  mo.  Tbii  ibw  is  not 
afuaUy  cut  in  tbe  Grand  Opcniioii  of  cutting  for 
the  Stone,  becaufc  'tis  both  harder  than  tbe.reft  of 
tbeSkm  therc-abouts,  and  alio  becaufe  you  muft 
then  cut  upon  the  Intcrftices  of  the  Mufdes,  which 
wiUinkttiwRo^uHMikKaioiv'  ''  ' 


t.«-*/t*«»r  fcr  til  manifcft  that  Light  confift* 
of  Farts  both  fucceflSve  and  contemporary  ;  be- 
caufe  ,n  the  fame  place  you  may  ftop  that  which 
coines  one  moment,  and  let  pafr  that  which  comes 
prcfently  after,  and  in  the  fame  Time  you  mar 
ftop  vt  m  any  ooe  place,  and  let  it  pals  in  another. 
WhereforetheleaftLithr,  or  pan  &  Ligh^wMei; 
may  be  fto«  alone  wiAont  tbe  reft  of  the  LighT, 
or  Fopagwd  aJM«,  or  do  or  fo&r  any  thing  a' 
lone,  which  the  reft  of  the  Light  do«««toffeii 
not.  be  calls  a  Ray  of  Light. 

The  Mathematicians  indeed  nfiitUycMSiieffte 
Rays  of  Llgbtiobe  Liw,  reaching  from  the  lumi- 
nt)us  Body  •»  th«  iUominated  •  JLich  were  iuft  if 

Jwofed :  Bat  AaOMmraiioii.  of  tbe  Eclipfes  of 

JewiUl  "hs  piopagarod  in  Time,  and  in  paritcu- 
ftlrJJL^^  fP  tbout  7  Minma  in  moving 


Tbt 
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impinge  on  the  Pam  of  Glaft,  w  iniicB ;«hn  «•* 

tiguous  ui  (Lihf  r  Glafi,  «s  when  fo  ro  Air? 

(J.)  When  the  Top  of  ■  Bubble  of  W»tec  to 
Obf.  17.  at  Uft  began  10  grow  Tcrf  tbin,  there 
was  fo  very  linJe  Ligbi  refleaed  ffOtn  it,  that  it 


The  iMNBMMble  Sir  If.  JVcwrcx  in  bis  O^i.t  (^)  Where  x  GlaOcs  couch  oae  another,  as  he 
Booki  TSt  tinSf.  AfwrlM»fo«P«™fe<l/'5olftewtinll»iiftObferv»ri^^  there  it  nofenfible 

thai  ihofc  Sarfices  of  rranfpareni  Bodies  rifiea  the  Rfflexion,  yet  why  Ibonld  not  dw  Rtjf  <rf  Lifbt 
ftteateft  Qjuniity  of  Ugbt.  which  have  the  grca- 
teftJfc/'-fl*"!  Power;  and  alio  that  jn  cbeCon 
lines  of  cqaaily  ttfnMof  Mediums  there  i»  no 
Seflfxim  ;  and  at  ftg.       That  the  Traniparcm 
pari!  tif  l^r  Jic!  according  to  tbnr  .feveral  !):zes 
Biott  rcHeiit  JUysot  on*  Colour,  and  iranfmit  ibolc 
of  another  Oil  U»  fame  Grounds,  ihac  thin  Plates 
or  Bubbles  do  oanfam  ot  kAcA  thole  Rajs  j 
which  be  takes  to  be  the  ground  of  tU  thor  Co- 
lours :  proceeds,  in  ilu  RigbtbPropcfition.td'enquirf 
into  the  Caulc  of  tbc  Rays  of  Lights  being  reflcdt 
cd,  and  he  (hews  that  the  Canfe  of  Reflexion  u 
not  rlir  impinging  of  Light  on  the  foltd  orwjpcr 
vious  Patis  o  fBodieiai  hub  comndnlT  faccD  be- 
lieved. M  appnn  framtfaefollo»iM< 

M00«-  ....  *  #  — I  r 

(I.)  Thti  io  the  Paflage  of  Light  Ook  of  GUfi 

into  Ail ,  there  is  a  Reflexion  as  fbong  W  in  lU 
Paflage  oat  of  Air  into  GUIs,  and  ratbetf  feme^ 
thing  ftr^nger,  and  much  ftronger  tl  an  in  its  Pif 
fase  oat  of  GU(i  VUO  Water .-  And  11  (eemt  not 
probable  tbic  Aif  fhonld  have  more  refledinf 
Parts  iban  Wjtcr  or  Glafs.  But  if  that  conW  be 
fttppoied  it  would  not  do,  bccaufe  the  RefJexion  i» 
naftrong  oratooger  when  ihr  A  r  is  aia^.  n  jwj^ 
from  the  Oats  (as  fnppofe  in  the  ezbanftcd  Re- 
ceiver ot  Mr.  Boat's  Air.pamp)  ni  whe»  it  kaift^ 
cent  to  ir. 

(i  )  If  Light  in  iwPaUage  trom  Giad  to  Air  be 


inctdem  mwt  cHiaue(f  than  at  an  Angle  of  40  or  41 
gr.  it  is  wholly  refle<aed  ;  but  if      t^jpfif*  «  " 
In  a  great  Mealurc  iranfmined.   Now  U  k  not  to 
be  imagined  that  L  ghc  at  one  Degree  of  Obliquity 
iKmld  meet  with  Poresenough  in  the  Air  to  iranf- 
ndt  the  gtvateft  Pan  of  it,  and  ac  another  Degree 
of  Obliquity  (houlfl  meet  with  nothing  but  Pans  to 
M^eB  it  wboUy ;  eipccislly  confiderin*  that  io  hs 
KSage  out  of  Air  into  Gins,  how  obliquely  fc- 
•om  it  falla,  it  finds  Pores  enough  in  the  Glals  to 
tnnfmit  the  greateft  Pan  of  it.    If  it  be  faid 
that  it  is  nM  rcflcdcd  by  the  Air  but  by  the  ui- 
moft  Supcrbciil  Parts  ot  the  Gkls  ,  there  is  ftiil 
the  fame  IMfficnIcy :  Befidrs,  that  fuch  a  Supf  c^ 
finon  is  unintelligible,  and  wiU  alfo  appear  to  be 
falfe  by  applying  Water  fceUiid  feme  pan  of  the 
Glafs  inftead  of  Air.    For  fo  io  a  convenient  Ob- 
Uqoity  of  the  Rays,  as  fuppofc  of  45  or  46  ^r. 
•t  wUch  they  are  all  rcfleded  where  the  Air  is  ad- 
jacent to  the  GUfi,  they  fhtU  be  to  •  gjeM  Idea- 
lare  traolmiited  where  theWiicr  it  adiiomt  to 
it:  Which  argues,  that  thcit  Rfflexion  or  Tranf 
Hff^  dcMads  OD  die  Confiitution  ofohe  Air  and 
Water  behind  the  Ghb,  and  not  on  theftriking  of 
the  Rays  upon  the  Parts  of  the  Glals. 

(3.)  If  the  Colours  made  by  a  Prifm  placed  at 
thy  BlWf*'*^  of  a  Beam  of  Light  into  a  darkned 
tifiaiOf  be  fvooeffivcty  caft  on  a  fecood  Pritm  pU' 
ced  ■!«  gictier  IMaiice  from  the  former,  hi  foch 
iMoaer  that  they  are  all  alike  incidmr  nprm  it; 
the  fecood  Prifin  may  be  (o  mcluicd  to  ibt  In- 
cident BUyi,  ihic  tbofe  which  are  of  a  blue  O 
lour  (hall  all  be  refleded  by  it»  and  yet  thofe  of  a 
red  Colour  pretty  copionfly  tranCnhtctl.  Now  if 
the  Reflexion  be  canfedby  the  Pans  cf  Air  and 
Gla£s.  bow  comes  the  B/itr,  attbe  fame  Oblqu  ty 
.  of  Incidence,  wholly  to  impinge  on  tbofe  Parti  Io 
at  to  be  all  reflected,  and  yet  the  Rfd  find  Pore* 
{no«^  to  be  ui «  great  Meafwc  uaoj^icd  i 


ippeared  intenfely  hUck;  sod  yet  r«md  efaoat 
where  the  Water  wjs  thicker,  the  Reflexion  was 
fo  ftjrongas  to  make  the  Water  to  appear  very 
mhitw. 

Nor  is  it  only  at  the  leaft  Tbicknefs  of  Babbles 
and  thin  Plates  that  there  is  no  maoifeft  Reflexion, 
bat  at  many  oihen  continnally  greater  and  greater  .• 
For  he  fooad  Cm  OMcci  s )  (hat  Raya  of  the  famo 
Coknif  were  07  tonis  tranhninei  at  one  Thick* 
nefs,  and  rcflt^^td  at  another,  for  an  indrrcrmirare 
Number  of  iwxc&oat ;  and  yet  in  the  SurUcc  of 
tbc  thinned  Mtft  where  it  is  of  any  one  Thick- 
nefs.  there  are  as  UMBy  Pans  for  the  Rays  to  im- 
pinge 00 .  as  where  n  11  of  any  other  Thidcac& 

16.)  If  Reflexion  were  caufed  by  the  Pans  of 
rcticdting  Bodies,  ic  would  be  impoffible  for  thin 
Plates  or  Babblea  at  the  fami  ftaee  to  refl<a  the 
Rays  of  one  Colour  and  iranfmit  thoQr  of  another, 
as  by  the  13  and  15  Obfervations  Vu  plain  they 
do :  For  it  is  noi  ro  I*  ;in>^:r,ed  that  at  one  Place 
the  Bays  which  (for  inftancc)  exhibit  a  B/s», 
(bould  have  the  Fottane  to  dalh  npon  the  ?*rt$ ; 
and  tbofe  which  exhibit  a  f{ed  (hould  fall  upon  the 
i»«rw  of  the  Body :  And  then  at  another  Plac#, 
where  the  Body  is  dther  a  little  thicker  or  ihin- 
Bcr  i  ihatoo  the  contrary,  the  Blm  ihould  (all  00 
its  ftnt,  and  the  l(«iupoa  its  P<r«  polilhed. 

(7)  Were  the  Rays  of  Light  rrHc(ficd  bv  im- 
pingbgon  the  loiid  Farts  pf  Bodies,  iht-ir  Rtfie- 
xioot  from  thcfe Bodies  conld  not  be  In  re j-ulnr  as 
ibei 


ibeyaic.  For  io  potilhuig  with  Sand,  Glafs,  Putty, 
or  Tripoly ;  it  n'not  to  be  itnagined  that  tbofe 

Snbftances  can  by  grating  and  fretting  the  GJafs, 
bring  all  its  leaft  Panicles  to  an  accurate  Polilh,  (b 
that  all  their  Sarfsces  (hall  be  traly  plane  or  truly 
ph^rici!,  and  look  all  the  fame  way,  foaitnp* 
thcr  10  compofe  one  even  Sorfice.  The  fwaller 
indeed  tbc  Partidesi  of  ihclc  Sub[\anccs  arc,  the 
fmallerwill  the  fcxawhes  be,  by  which  they  coa-- 
dnually  fret  and  wear  ajwy  the  Glafi  until  it  m 
polifhed  .-  But  be  they  never  fo  fmall  ibcy  can 
wear  away  the  Glafs  no  otberwife  than  by  grating 
and  IdaicfaiBg  it»  and  breaking       the  Pioiube- 
rances;  and  ihqrpolilh  it  ooocberwKe  than  by 
bringing  t»  ronghneft  to  a  very  fine  Grain,  fo  that 
the  Scratcbings  upfln  it  become  too  f'mallto  be  vi. 
fible.   And  then  if  Light  were  refle<Sed  by  im- 
pinging upon  the  fbJid  Parts  of  the  Glafs,  it  would 
befcattered  asmoch by ihenaoftpolUhed Glaftaa 
by  the  rougbeft  t  Wherefore  k  remains  a  no- 
blem,  bow  Glafs  pDlifheJ  by  fretting  Subftancea 
can  refled  Light  lo  regularly  at  it  doth ;  and  this 
can'l  well  be  folved,  unlefs  the  Reflexion  of  tbo 
Ray  be  effeaed,  not  by  a  fiogle  Poi«  of  the  re- 
flecting Body,  but  by  fome  Power  01  the  Body 
which  is  evenly  diffufcd  ^11  over  ics  Sarfjcc,  and 
bf  which  it  ada  upon  she  Ray  without  immediate 
coBtaa,  for  that  the  Pans  of  B  diej  do  ad  on 
Light  at  a  diftaoce,  he  (hews  in  another  Piaor. 
( ^ee  Light,)  And  if  Light  be  refleded  not  by  laa- 
pincing  on  the  tolid  Parts  of  Bodies  bat  by  lome 
other  Prtttciple,*iis probable  that  tbefe  Rsyi  which 
do  impinge  00  the  fiilidPamoC  BwBm. 
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tefteBiJ  hm  fi'fleJ  and  hft  in  itie  Bndin ;  fbroihcr 
wife  two  Sores  of  RcflTxion?  niuft  be  allowed 
Should  all  ibe  Rays  be  retle<fled  which  iinpinge 
on  the  Incermt  Pans  of  Water  orChryftal.  there 
Siihftnnccs  would  ratbfr  have  a  cloudy,  than  a 
uaa  parent  Colour.  To  make  Bodies  look  bliLk 
many  of  the  Ra)s  maft  be  ftopt,  retained  and  Itrft 
in  ibem,  and  it  teeou  act  pniMbie  that  anjr  Kays 
can  be  ftopt  and  ftifled  in  tben,  wbkb  do  not  im- 
pinge on  their  Parrs.  After  this  he  (hews  in  Prop. 
9.  Toat  Boaits  rtfled  tnd  rtfrati  Ligi't  h  »nt  and 
tbt  fame  Pimm  ^iu^j  txereiftd  m  varieut  Cir- 
am^MetSi'M  uipeM  from  fevcral  Coofidcra- 
tiont.  I.  Beeanfi!  wben  Light  goes  oot  of  Glaft 
iTiio  Air,  as  obliquely  as  it  can  poflibly  do,  if  its 
Incidence  be  made  ftill  more  oblique,  it  becomes 
torally  r-fl-Bed  ;  for  ihe  Power  of  the  Glaft  after 
it  hath  tcfradled  the  Light  at  obliquely  as  is  pel 
fible,  if  the  Incidrnce  become  ftill  more  oblique, 
becomes  too  ftron<:  to  let  any  of  it?  Rays  go  thro*, 
and  confequently  caule  a  Total  ^txUn.  i.  Be- 
caofe  Light  it  alterna'cly  reflected  and  tranfmined 
by  thin  Plates  of  C;U^  for  manv  Succr/Tioot,  ao 
COiding  as  the  Thickneis  of  the  Glal»  incretfe*  in 
Atiihmrttial  Progrcffion  ;  for  here  the  Thicknet* 
of  the  Glali  determine!  mbttbtr  tbt  Ptmer  bj  which 
GlaT*  aftfupom  Ugh,  ftiall  caafe  it  to  be  trfitRed, 
or  pcxniit  it  to  be  tranlmitted.  And,  3  Bcc?.ti(c 
tbole  Surfaces  of  Tranfparent  Bodies,  which  have 
tlw  greateft  refraAmg  Power,  frfled  ibe  greatcft 
Qpantiiy  of  Liglit,  M  wu  ibewo  in  the  firft  Pro- 
portion. 

And  in  the  Latin  Edition  of  his  Opticks  toward? 
the  End,  under  the  31ft  Query,  he  ihcwi  that  the 
Caufe  of  Rtfltxicn  and  Hefrtfiicm  both,  il  'only  tbe 
Aiiraiflion  of  tbe  Part  of  tbe  fiody  a<^ng  upon  the 
F  ays  of  Light  at  a  Kttle  diftance,  as  they  pafs  ou' 
of,  or  shio'ihc  Surface  of  the  Glafs.  (See  Light  ) 
For  as  tbe  Rays  pafs  out  of  Glaft  into  AVseuKm 
they  are  always  infleded  Kowaitlf  tbe  GItft ;  and 
if  they  fallen  tbe  Vacuum  too  obliquely,  rhey  viiS 
rrfum  a_f«i»i  to  the  Glals.  and  be  totally  re'lcdted.^ 
Now  this  Phaenomenon  can't  be  attributed  to  the 
Reiiftance  of  tbe  Kmuim,  ( which  it  aotbing)  bat 
mnft  be  aitribnied  to  fyau  force  in  the  GJtls. 
which  tedaces  or  draws  back  the  Rtfyt  «ltfer  the}' 
are  gotten  out  of  the  G!a(s  into  the  V^etnm.  For 
if  the  hinder  S'lrfacc  cf  [he  Glafs  be  covered  with 

clear  Water,  Oil,  pellocid  and  liquid  Hooey,  a 
Solarion  of  firi>6m«fe,  &e.  Then  tKe  Rayt  which 

Othtrwilc  would  have  refltHed,  will  fifs  into  thai 
Liquor.  And  (his  ihcws  plainly  that  (be  Rayt  are 
not  refleded,  till  after  they  have  pafs'd  tbe  binder' 
Surface  of  the  Glafs,  or  are  beginning  to  f;o  nm 
of  it.  For  if  as  they  ire  going  out,  they  fall  into 
any  oftlie  Liquors  abovc-meniioned,  they  then  go 

inihc  Courie  tbey  weroia  before  .*  becaufe  the 
Aihadion  of  the  Glaft  it  behdced  by  tbe  Attra- 
jftion  of  the  Parts  of  the  Liqaor. 

And  this  appe.irs  yet  plainer,  by  the  Comprefli- 
tm  of  two  Prifm*,  or  Objedk  Glaffes  of  a  long  Te- 
lefooM,  togetber.  wben  one  it^kni,  and  the  other 
•  Nttle  Cmex j  for  tben  tbey  wflf  nrMer  exadly 
touch,  not  yet  be  at  any  confi^craHf  Jiflance  <»e 
from  another,  as  it  may  be  not  above  the  , 
jttrt  of  an  Inch. 

For  tben  tbe  Rays  wbicb,  at  pafling  out  of  the 
bfnder  Snrface  of  the  firft  Glafs,  would  have  been 
reflc<5hrLt  ar<J  mm  again  to  it,  if  the  Diftance  ot 
the  f  Glalt  bad  been  cooGdetable,  will  now 
Maday  la  tliM  pan,  pOs  ilttM«|i  il*  Socmd 
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i'riim  tr  Objed  Glafs.  juft  as  if  there  wc?c  a  hole 
thro'  it.  See  Sir  If.  Ncmt.  Obferv.  1,  4.  and  ttb. 
of  Pan  I .  Book  2.  of  hit  Opticlct. 

It  faatb  been  difeoveml  bf  that  Excellent  D4- 
m'P}  Aftronntner,  Mr  Renter:  that  tho'  the  Mo- 
tion of  tbe  Rays  of  Light  coming  from  us  to  the 
Sun  beamtsingly  fwift,  yet  it  is  by  no  meant  in- 
ftamaneoot.  And  th^  Velocity  of  .that  Motion  tnay 
be  tbut  determined  intbeRgnre  annexed  ;  let  the 
Circle  HLK.EFG  reprefeni  tbeEanhs  annual  Orbit, 
delcribcd  by  its  Rerolution  round  the  Sun,  .which 
fuppofe  placed  in  A.   Let  the  Point  B  reprefene 
the  Planet  yir^Vfr,  caftmp  a  Shadow  backwards 
towards  tbofe  Parts  which  lie  behind  him  in  rc- 
(peiA  to  the  Sun.    Let  the  little  Circle  DJ{C  de»" 
note  tbe  Orbit  of  any  one  of  tbe  Satelliiea  of 
pitfr,  revolfinf  ronnd  that  Planet  placed  in  B. 
And  let  the  Chord  G  F  be  in  length  equal  to  the 
Sc  mi-diameter  of  tbe  Earth  a  annual  Orbit  ^B,  oi 
AB*  AilecalfiiLj^be,  on  tbeodier  hand. 
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All  this  fuppofed,  'tis  plain  that  thole  Inimerfcnt 
of  Jufitcri  SauUitet  into  hit  Shadow,  and  thofe 
ohiy  which  happen  from  their  Conjundtion  i» 
their  Oppofition  wiih  that  Pl.inet,  can  be  vifibic 
to  the  Inhabitann  ot  the  Eatih,  which  live  within 
the  Semi- circle  //  G  t  E And  thofe  Rmerfions  out 
of  hit  Shadow,  and  tbole  only  which  hapoea  froelk 
ibe  Satellitet  Oppofition to  tbeir  O>o)nnajqfi widl 
Jupitir  again,  can  be  vifib'e  to  fuch  as  live  under 
the  Semi  circle  HLK^F.  .  Bccanfc  tbe  loteipt»fii*- 
on  of  the  Body  of  7«rpi(f  r,  hmders^mrfi  from  Win|; 
viGble:  *Tu  apparcm  alfo,  that  an  Qb^tntt 
placed  in  P,  if  the  Motion  of  Light  were  MftaAii* 
neotu,  would  fee  the  ImmLrfinn  of  a  Satellitli 
into  the  Shadow  at  tbe  fame  Moment  ii^  abfolutc 
Time,  as  another  wonld  do  If  placed  in  G ;  and 
it  would  be  tbe  lame  thing  00  IM  Olberide  ftilfc' 
regard  to  tbe  Poinu    and  L.     '     ' '  <  . 


RAY 

Bat  iffK  eropafftnon  of  Light  take  up  any  (en- 

fible  Time,  'tis  plain  that  ibc  Obfervers  pofited  in 
G«Dd  i.,  being  nearer  to  Juf iter  by  4n  entire  Semi* 
diameter  of  the  Md^nui  Ortij,  than  thole  in  F 
and  K.  ;  nnft  needs  fee  the  ImmcriMos  ai»d  £(ner- 
fionf  a  little  fooncr  than  cbole  can  do  ;  tnd  from 

the  Space  of  Time  which    propnrticnaMe  ro  that 
Semi  diimcicr  of  the  fcarth  i  Annual  Orbit,  may 
Eftiioation  be  made  of  ibe  Velocity  of  the  Ra)t  of 
Light ;  and  fo  the  thing  it  in  ft&:  For  wlicnewer 
the  Earth  if  in  that  pan  of  irt  Orbit  wbiA  li 
oeareft  to  J thclminerfions  of  ihe  SMieHjtn 
into  bit  Shadow  do  anticipate  the  meaa  Time 
«rbicb  tbey  fltould  happen  in.  according  to  Cat 
eolation ;  as  when  the  Eanh  is  in  the  oppofiie 
Pans  of  the  Orbii,  i bey  do  really  appear  later  than 
■bf  Calculation  they  ftould  do.   And  fo  they  will 
tMcar  later  to  an  Obicrvcr  placed  in  F,  than  to 
one  placed  in  6 ;  tnd  tbe  Bmeiftm  later  to  one  in 
j^,  tha n  [0  cnc  in  L  ;  As  Mr.  H»mtr  firft  found,  and 
ji  now  agreed  oo  by  all  Aftronomers,  There  was 
indeed  feme  doubt  about  this  matter  ftarted 
CWpw'i  but  oor  Accomc  Mr.  Hsnty  Savilian  Pro- 
feffor  of  Geometry  at  Ov/wr/,  bath  deared  up  «] 
the  DifSf'.iI'y ;  ai-i'J  cir:rnnftrated  that  thi?  Pro 
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boTe  of  the  Satellites  of  7»/>fer,  later  yet  |  and 
thole  ol  («t«ni*«$aKiliicH  Iwcft  of  «U. 

•3.  The  apparent  Places  of  ihc  San,  and  ihc 
Planets  in  the  Heavens,  arc  not  tbetc  iiik  and  teal 
ones  at  any  Tone  of  Obfei««tioa. 

4.  SttppoUng  the  Diftance  of  the  tired  S:ars  from 
us  10  be  fo  imnieafely  great,  as  we  have  iV^  the 
ic«fon  in  tbe  World  to  coodnde  it  10  be;  and  to 
wbicb  tbe  Dttnxe  of  ibeSda  from  nt  baitily  bean 
any  lenlible  Proportion  ;  Yis  plain  that  the  Light 
of  tbe  fixed  Stars  cannot  come  to  us  in  many 
Hours,  nor  in  many  Days  not  Weeks ;  perhaps, 
not  in  fome  Months  Time.   So  that,  v  that  £x» 
cellent'Mathemaiician  the  Honourable  Mr.'FrMtcw 
;  -f/j,  was  once  in  Difcourle  fuggcfting  to  me  ; 
if  the  Author  of  Nature  fhonld  plcafe  to  annihi> 
late  S;rjii*,  or  any  other  fixed  Star}  it  might  be  3 
Months  Time  before  u-e  (hon'd  miftbtn*  and  fiii(l 
bis  Place  vacant  in  ihc  Heavens.  ' 

REACTION  •  See 

REACTION;  TbeKatntalllb  fay,  that  Re- 

^Stlon  is  dirciflfy  cnntrary  jti'^  cqnt!  to  Adlion,  10 


gieflive  Motion  of  the  Rays  of  Light,  to  Inch  j  Bodicf.  Or  the  mutual  Achom  of  two  Bodiea 
Diftanor,  tml  in  («idl  ft  given  Time,  is  abfoliuel^  triking  one  againft  nootbcr  are  exadly  equal. 
rrc  (fsry  CO  nocxMat  w  (be  tlunumm*  of  the  but  made. with  coninrf  Direiftiont.  Or  jet  in 


E 
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of  the  Satefliiet'ot  Jufitn,  AncI  aa  to 
c,  or  wi^h  \vb»t  deterroinace  Velocity  the 
Rajs  move,  Mr.  Rtmtr  judged  that  it  required 
about  Eleven  Minutes  of  M  Hour,  for  tbe  1  ight 
rcfleded  from  Jupiter,  tomovetbt  Icttgtbpf  the 
Chord  F  G  m  ibc  Figure  above  ;  or  the  Diftliice 
of  the  Senu-diameter  of  tbe  Eai  an  ui!  Orbit : 
Bat  tbiii  by  C4^mt  more  accurate  Oblervationt. 
IcMM  to  be  mocb  leflened,  for  according  to  bim 
it  can't  be  above  7  Minutes  ind  5  Seconds.  Sop- 

£fe  th<i»  it  be  reckoned  at  9  Minutes,  which  is 
tMuUitm  between /(.wr'i  Eleven,  ani  Cajjim^s 
Sewn.  Tben  will  tlie  Motion  of  Light  be  lo  pro 
dlgiooi  fwifr,  M  to  move  abo«  Kgbiy  Millions  of 
Miles  in  9  Minutes :  That  is  8888888  Miles  in  a 
.Minnte;  and  1481 48  Miles  in  a  Second;  and 
74074  Miles  in  half  a  Second,  or  wfeile  yon 
pronounce  Out,  Tmt,  diftiodly. 
A  Motion,  tbo'flotfaftaMUicoai,  itoeonecan 

be;  yet  fo  wondc-rfnlly  fwift,  that  tbe  Moiicn  of  « 
'  Billet  from  the  Mouth  of  a  Cannon,  (or  any  fucb 
lilce  Velocity  of  a  Body  piojeded, )  is  like  the 
creeping  of  a  Stuil,  the  Moiioo  of  ifae  Leggi  of  the 
Imavui,  or  the  tmperceptMe  Pace  of  tbe  fhxA  ol 
A  Clock,  when  compared  with  it  t  Nay,  the  Mo 
rion  of  tbe  Earth  it  felf  io  tbe  Anmial  Orbit,  which 
yet  is  pieity  fwift,  (t>i?.  at  ifce  Rate  of  3|.  &f  fr>2» 
Mikt  in  a  Secood)  is  not  the  Ten  Thoufandlb  part 
of  the  Velocity  of  tbe  Rays  ol  Light. 

From  wbicb  very  faipriGng  Propofiiion,  tbe  In 
geoious  Mr.  f^ftm  dcdnecs  ibrfe  Corollariei. 

I.  That  the  Edipfcs  of  tbe  Son,  Moon.  orSa 
acUitcsof  Jufiter,  donotba|ipai  at  the  fane  mo- 
mem  of  Tine,  tbat  they  appear  WM 10  40. 

^  Tbat  the  more  remorc  any  Pljnci';  ire  from 
M,  cbe  loagtt  wiii  be  the  Diftance  between  tbe 
trmmd  t^fmrmtTbaac  of  their  Eclipfet:  Tbns, 
tho'  the  Moon's  EclipTcJ  wi!!  appear  ro  ui  to  be 
■early  at  tbe  lame  Time,  at  which  ihey  reaUy 

luffMi  fti  thofefiC  dMfSmmiftaFpMr  Iner, 
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dies  "nc  on  another,  there  are  produced  tqual 
Changes  m  each  ;  and  thofe  CLange$  are  imftt^ti 
towards  (dircitly)  ccntrarj  Paris,  er  vtMys.  This 
will  be  beft  underftood  by  Inftaocei :  For,  wbac 
ever  Body  prefTes  or  draws  another,  is  equally 
prcit'd  or  c^rjwn  by  i[  J?;iin.     If  any  one  prcis  a 
Stone  with  bis  Finger,  bis  Finger  it  as  much  pseired 
by  ibeSiooe:  If  a  Horfe  by  a  Rope.  C^c  draw  a 
Stone,  tbe  Horfe  lhall  eqaalJy  be  drawn  by  the 
Sione;  for  the  Rope  being  ftretched  both  ways, 
endeavours  to  relax  it  felf  again,  -srd  by  that 
means  will  draw  the  Horfe  towards  the  S^one  } 
and  will  as  mncb  hhtdir  tbe  Prognflion  of  tbo 
Horfe,  as  it  forw  a rt^r  the  Proce0ion  of  the  Stone* 
If  any  Body  iigbung  againft  another  doth  by  ita 
foeoeany  way  change  in  Motion  ;  it  (elf  wwl  un- 
dergo ibis  fame  Cbange  in  itLOWo  P^Pf ^  Motion, 
bat  towaid*  contrary  Para,  from  uc  Rcadion  of 
ibat  Body,  and  ibe  Bqoaliiy  of  its  mutual  Prefli- 
n.   By  thefe  AAioni  are  produced  equal  Chan» 
ge.«,  not  indeed  of  tbe  Vtlocitits,  but  of  the  Mtti* 
mi  of  Bodies  ;(»•#■  in  lucb  Bodies  as  have  no 
Impediment  any  other  way  )  for  the  Changea  off 
their  Vekcities,    bting  made  towards  contrary 
Paru,  (  becaule  tbe  Motions  ate  c<)aally  changed) 
are  icciptocaBy  ptfopordoneJ  to  the  Bodin  iben^ 
felvet. 

RBAFFORESTED  U  ufcd ,  where  a  Foreft 
hath  b«o  Difafftrefitdt  and  tben  made  a  Foreft  «p 
gain ;  As  tbe  Foreft  of  D**n,  by  20  Ctr.  i. 

RfiAP-TfWvr,  or  ttiyTtml,  was  formerly  « , 

f  jr.r  iltvor  Reward  given  to  Cuftcmary  TeneWS, 
when      y  lud  reaped  their  Lord's  Com. 

REAR.H4//-Fi7«,  arc  the  3  hiodermoft  Riakt 
of  a  Baualion  when  it  is  drawn  np  $  deesu 

RBAR-tm»  of  an  Army  encamped ;  is  tb* 
ffcond  l  ine  -  rhit  lies  about  400  or  500  Yards  di- 
Itant  tiom  the  firft  Line,  which  is  called  tbe  Frent- 
Line  Sometimes  tbcw  isftTUid,  wbicb  it  called 
the  [{fffrvt-Line. 

B,UiK.k4nk,  if  the  kft  Rank  of  a  Battallioa 

wten  drawn  vp>  «  e « 

REA* 
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REASON  or  !('•/«»,  «ad,  u  Come  feem  to  write 

it  more  truly,  Ru'fmv  Pncn,  arc  ihofe  PieceJ  of 
Tinilwr  w  hich  lie  under  ihc  Ikams  on  ihc  Brick  or 
Timber  in  the  Side  of  a  HoulC. 

K£ASONABLE*itfx<  wat  a  Daiy  claimed  by 
die  Lord  of  Fee  of  hh  Tcoami*  bd^t  in  Soo 

cn^c  or  K-irh  ?  Srrvire  to  lllWiy]|»Ouiglmr«  or 
to  make  his  iiun  Km^lu. 

REBAl'E.  is  a  D.ifereooe  between  a  cettain 
Quaacity  of  Money,  due  at  a  cenain  Day,  and 
tbe  prneat  Value  or  Wonb  of  it ;  or  in  other 
wcrai,  how  much  lefj  a  Man  ought  to  pay,  who 
pays  at  the  prelcar,  a  Suinm  of  Money  not  due 
til]  a  certaiin  Nnmber  of  Years,  {yc.  arc  expired. 
On  flui  fee  an  A&.  botb  bom  Equity  and  a  Mathe- 
matical CskHhtt  in  the  AH*  Bruditorum  Ufifia. 
from  O^ohr.  1 68  i,  by  G.  G.  Leitniiz 

REBELLIOUS  AJTemblj,  is  a  gathering  roge 
thcr  of  Twelve  or  more  Perfoos,  inrendtng  or  go 
iog  about,  pradliiing  or  putting  in  Ure  unlawful- 
ly, and  of  ibeir  own  Autboricy,  to  change  any 
Laws,  SwtUTcs,  (j:.  todeftroy  Enclofurcs.  break 
down  Banks  of  Fitti  ponds,  ($c  unlawfullf  to  get 
conMDon;  to  deftroy  Deer  iii'Parfcf,  Coneys  in 
Warrens,  Doves  in  Dove  Hoafes,  Fifh  in  Ponds, 
to  burn  Stacks  of  Com,  or  to  abate  Reois  or  Prizes 
of  ViduaJi^  fSc    See  Ch.  i.  Mtf.  la.  and  i 

BiiX.  17. 

RfiBELLUM  in  rone  of  our  eld  ClMncit  fi^ 

nifies  tbe  fame  as  a  Rejoinder,  RepOcaikw,  or 
Ajf/icr  in  a  Court  of  Ec|uity. 

RECEIVER  is  commonly  ufed  in  the  Civil 
Law  in  Ml  ill  Senfe,  for  one  that  receives  ftolen 
Goods,  enli  oononll  them  ;  bat  when  annexed  to 
other  Vfodit  *m  vhd  m  •  very  fipod  one  s  as 
tbe 

RECEIVER  c/  the  Fines,  which  is  enOffcer 
chat  receives  the  Money  of  all  fuch  as  cotnpound 
with  the  Crown  upon  an  Original  Writ  in  the 
Court  of  Chancery.   There  is  alio  the 

RECEIVER  GemerMi  tf  tbe  Dutch  of  Um*- 
0tr^  which  gatben  inett  Piaa,  ForMmres,  Aflef> 
osents,  (Sc.  within  that  Dutchy. 

RECEPTACLE  •/  the  Chyle,  was  known  anc 
dcfcribed  by  B^thhmeuj  Eufltckim  many  Yean 
before  the  Difcovery  of  the  Ladeal  Veios,  vld. 
^riPt  AoetOBi.  f.  47.  48.  In  living  Bodies  this 
Receptacle  is  caCly  found,  bnt  with  greater  dif> 
iiculty  in  iuch  as  are  dead.  It  lies  about  tbe  de- 
fcending  Trunk  of  the  great  Artery,  between  the 
OiUMtK  and  Emtilgtnt  Arteries,  furrounded  by  fe- 
deral LymjAatick  Ghmds,  which  are  called  GU». 
itdx  Lumhxrtt.  which  difcharge  their  Ljmfb*  into 
it  It  appears  to  be  only  a  large  Bag  formed  by 
dw  Union  of  the  fecood  Older  of  LaAeab,  and 
HMHJ  Lymphaeduds  which  open  into  it;  it  will 
contain  about  an  Ounce  of  Water.  Sometimes  in 
Brutes  at  well  as  in  Men,  it  is  divided  into  two  or 
three  Parts,  which  at  laft  mum  iaw  one  Qnd 
bout  tbe  Bignefs  of  t  Goofe-qnilL 

RECLINATION  tf  *  Pum,  is  the  Number 
of  Degrees  which  any  Dial  Plane  lies  or  falls  back- 
ward from  the  2:enith.  This  is  found  eafily  by  the 
means  of  km  Roks,  and  a  Quadrant;  for  having 
drawn  en  Ifoiiontil  Line  on  the  Plane,  by  a 
Level  or  Quadrant,  and  to  it  another  Line  at 
Rjght-angles,  to  which  apply  a  Ruler  fo,  that 
ooe  End  ot  n  may  hang  over  or  reach  beyond  the 
Ptaoe:  Then  wUl  a  Qtudrant  applied  to  the  under 
Iteof  ihKRulct,  (hew  you  the  Degrees  and 
■*-^cs  of  tbe  Pineli  -  ■-  - 

VoLUt 


from  that  Sde  of  ifad  Quadrant  that  is  condguooa 
to  the  Edge  of  the  Ruler. 

RECLUSE,  is  one  that  by  rcafoo  of  hit  orbef 
r  SJ,.  ">  i«  fliot  up,  and  cannot  ftirotu 

ot«Clo|fter,  €*f.  See  WtlttM,  Sed.  434. 

RECOGNITIO  is  the  ImpanncI  of  a  Jury  of 
the  Inqueft  of  12  or  more  k-gal  Men,  who  wei» 
therefore  called  [{jcgmtgrej.  So,  httere  Rectgni' 
Uenem,  was  to  have  a  Trial  or  Venlfd  of  JufOrt  5" 
for  Ltbercy  of  which  a  Fine  was  fortncrf;  paid  to 
DCiU?;.  ^wgmtUNiv^  MJJifx,  is  a  new  Trial.  ■ 
RECTA  DireHrix,  is  a  Line  in  Conicks  made 
by  the  mutual  Interledioa  of  tbe  Veincal  PJaocw 
w  I  r  h  t  he  Plane  of  tbe  Bafe.   Or  WHke, 

RECTA  Frift  ^fgii,  was  formerly  a  R?ghc  the' 
Xing  claimed  of  taking  out  of  every  Ship  laden 
with  Wines,  Orte  Butt  or  Pipe,  before  the  Mafl 
tnd^ncther  behind  i^  w  a  Qiftom  or  Duty  due 
to  the  Crown.  K.  Bdm,  i.  in  his  Charter  of  Pri-' 
vileges  to  the  Barons  of  the  Cinque  Pom,  among' 
other  things,  difchargcs  them  particalariy  from  th$ 

RECTATIO,  wae  a  word  fimnerly  nfed  for  a 
Cf«w  •/  ^,bt  i  or  an  Appeal  to  the  Law.  for  the 
of  (neb  ftOaaned  BS/jkc-  So  aUb 

RECTITUDO  was  then  ufed  for  a  Rffht  or 
Ui4i  ihu  i  and  OUttioaa  aad  Tiibei.  were  caUet 
i^MHfiiwa  Dti, 

RECTIFICATION  of  Curves.  To  what  batb 
been  faid  on  this  Point  nhder  HeBifimr  in  VoL  i 

proper  to 

add.  what  the  ingenious  Mr.  Maivre  advances  in 
his  Illuarious  Spccitnens  of  the  Ufe  and  Advanta- 
ges oHhe  Do<arine  of  FJnzboa:  Whett  he  ftith. 
ibat  the  n/Bifictiitn  $f  CarwLAM  will  be  ob- 
tain d,  i(  we  confider  the  Fluxion  of  the  Curve  as 
a  Hypothenufe  of  a  Retaaognlar  Triangle,  whol*. 
fides  are  tbe  Fluxions  of  the  Ordinate  and  AUctfe 
Bat  IB  the  Ezprelfion  of  this  Hypothcnnfc,  care 
mnft  IM  ubaa  tbat  only  one  of  the  Fluxions  be 
remaining,  as  tlfo  only  one  of  the  iodetermioaie 
Quantities,  «/;(.  that  whofe  Flazion  it  maiHf- 

Some  Examples  will  render  i"  "  

The  ri^SiacCB being 
given,  toftndtbeArcb  AC. 
Let  AB=  .v.  CB=>  O  A 
=  r.  G  E  the  Fluxion  of  tbe 
AbfcilTe,  ED  the  Flimoo  of 
tbe  Oidioate,  CD  the  Fluxi< 
on  of  ifaeAicbCA.  From  the 
Propeny  of  dw  Qidesrai 

— «*  ^J*/,  wbHKe  arar—  amTsa^,  tad  tbeie*; 
fore  «=V>Ba»CDf— ii-f-iissif+ 


uiyili^OLj  by  Google 
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Wu^fiW .    fH^^^*'  _     _       and  therefore  I  Hf  (  =  I  Gf 

ifce  Icveral  Member?  of  it  be  tnultiplicd  into-r  y,\ 
ajp^  x]»tn  ibe  floiwing  Quantiiy  of  each  be  ukcr, 
«U6  ihill  litTe  ibe  leiygrii'of  ijje  Arch  A  C.   A  f c  c  d  V«» — «»» 
ihe  feme  rraniiei  .  ^ving  the  vcrfcd  Sine,  the  fame 
Arch  may  be  jtpon^.  For  rcfumUig  the  Eqaaxion  G  H»)  z=id**^ix»xi  froin  wbeioe  IH  = 


■  .  .  f *«      ■  I.  . 


</x  —  XX 


■=x^4  =  d  X 


and  confe* 


rrf  X  — ^"Jf  ff/j"!:*  +  x*x  X 


"rt  .1  i '  - 


r  r  .V  A' 


*  X 


itf  10  tbe  Oime  Denominator ,  and  ezpangM)^ 


qnently  AI  —  ai  .v  r  2  ^  './x  —  i  AD,  This  Coo: 
cludon  may  alio  be  very  catily  dcduc'd  from  tb« 
I  known  Property  of  ihe  Tanseor.  For  fince  tba 
itile  part  of  it,  as  I  H,  is  always  paraJIel  to  the 
,  that  is,  ( reducing  [Chord  AD.  ihe  Triangles  IGH,  ABD  arc  fimilar, 
vthofot  AB :  AD::  GH:  IH,  cliat  is,  x:Jdx:t 


rt  XX 
— r— m-, 
ar  X  —  X  X 


wbeoce  CDj 


X.X       i. tod  xontequcatly  the  length  of  tiie 


|xzxV</x.  tbetefore  IH:=:xV<£r  dx    a.  By 

'*  X 

ilw  bclpof  cfae  Floka  IHtlTo,  we  nwy  inwftl' 
SIKdKAtciof  tlieCytUMd.  —  - 


Aid^AC  nmy  be-cafilf  iainid  from  «tec  ii  iiaid  I 


Area  Afi^  ii  the  R«daagh  BIG=cd!*x— x*  « 

»Jdx--x» 


rflHwFluxioo  of  tfaeOnrre  Line  is  fomeTimc; 
more  ealiiv  found  bv  cntmarirn  the  two  fimilar 


xj  d*  —  XX.  But  the  Fluxion  of  the  Potcion 
ABD  is  the  fame;  therefore  the  Are«  AElaod  tlM 


X^wglesCEO,  CBU,  tor  this  Proponion  arites  |correfpoDdcnt  Poniog  (of  the  Circfa)  ABD» 


:  t  •• :  X :  r  X 


^Xr—XX 


l  et  AB  be  ihc  Curve  of 
rlie  Parabola,  wbofc  Axisia 
AF.  Parameter  X}  let  AS 

The  Ciifve  of  the  j  =    ^  ^        ^  ^  ^K* 

Cycloid  ""y  be  <le-Lp    ;  DC=i,  BC 
termin  d  by  the  fatne  I  — '» 

Method  too.  I  ct  ALK I     ;  „ 
be  a  ScmiCycloid.  Vf>f^***rT 
whole  gcneratiJig  Cir-  V?'^^  ^  N«WC  of  iIk 
clc  is  ADL.  Having! 

any  point  as  B  in  the  I  Parabola,  being  4  x  ~f  y,  wc  ha\  c  *  x-=^z7y, 
I       '    \  Diameter  AL,  draw 

BlMrallcltoiheB.ifcLKitKr«ingthePcripheijsotlwhcnc8x  =  a//i  but  £C)7c:BDt  -|-  C  D^ 
the  Circle  in  ibc  point  D  ;  compleet  the  Re6hinffle  | 
AriPi  :\  ilii-.v  F:!  j  :5^anel  to  EI  and  infinitely  j  X 
near  to  it,  as  alfo  BI  cutting  FH  in  G,  and  ihc  Curve  |  •  • 

AKiBH..P9lAL=t:A  AB(=EI)^*.  GH=       ...  ■.  4|*/^ 

X.   It  is  Icnown  that  the  right  Line  BG  ii  every  /J' =    ■  "TJi  — 

wbefc  eqtial  to  the  Suinm  of  the  Arch  AD  and  the 

right  Sine  BD whence  'tis  mioifeft.  that  the  j  l  /    .  1 

riudoo  I G  is  aUo  the  Aggregate  of  ibe  Fluxions  47*^/+  -77.  «od  cfaerefore  «  =j  4  ^-^ 
of  dwAtch  AD  »nd  the  right  Sine  Ba  But  — 
dte'&fBiMi  of  .  ihft  AichlD  wai  foaiid:=:  " 


BDi^  |e|B|inItDbB  i«— «jurtheicfiin  IG 


L/y+4.M  beilii«Mmin»«ninlmiieSmn,  ihi 


!!ufve  AB  will  eafiljr  be  koowa  It 


 UBftf  w 


J  ^  j.dby  Google 
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ii  «Uo  gifcB,  and  wcewrft.  Iior  4.  «  ^ 
^  )*  4*  7  confcqQenUjr  4- « |  u  the  Spice 


xwhofe  FKixii  n  is;      7'  -f- A  d^.     But  fiicb  x 
Space  is  no  oibcr  than  Ibe  Exieriour  ( Equilateral ) 
Hyperbola  A B EG.  wbofe  Semi^axb  A  6  =  J. 
its  Abfciffl-  AE  ^7.  and  in  Ordinate  EG  = 

For  the  Mcoiiiraticin  of  a  Surf  act  defcribtdlj  the 
Converfien  af  a  Curve  round  in  Axis  j  we  are  10 
aflame  for  the  Fiuxioo  of  ir,  a  Cylindrick  Super- 
ficiet,  whole  Ahiatde  t«  iBe  Fluxioci  of  tbi*  Curve, 
and  whole  dittance  from  the  Axii  1?  \hc  Ordinate 
Applicate  coirclp-^nding  to  that  Fiuxion.  Ex.p-. 
Let  AC  be  the  Arch  of  a  Qrde,  wbicfa  turning 
round  the  Axis  AD,  generates  a  fphcrital  Super 
ficieit  wbii.b  wc  would  nKafure.  Now  D  C  ibc 
FJiudDDoi  tbe  Aidi  i*  foniui  to  bt=: 
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Conn  of  K.c<^ueftf  was  takea  oway  by  i6- 17.  Cftr^  i< 

See  Cwrl  of  H^qutfii^  in  Vri.  I, 

REFINING  ii  the  An  of  feparattng  til  otter 
Bodies  from  OMtsA  Sihsr^  and  tfati  is  perform- 
ed low  Waj«. 


if  %M  'araliipty  by  tlw  Ffcri- 

fhuf  faelofictflg  n  tbe  Ridiia  BC^  ibat  ^  b) 

—  «y  2r  *  — *je  (  P'.utirg  —  tbe  Rado  of  tfaf 

r  r 

Qrcttoaference  10  tbe  Radius )  we  (hall  bave  ex 
iot  tbe  Fluxion  of  tbe  f[|betic«l  Sa|ierfiGies,  and 
CMfiqtttMly  ib«  Soper&ciei  it  fdf,  is  c«, 

RBGTUM,  was  ufed  formerly  for  a  75-iW: 
Cianmm  HtB$im  was  a  Trial  at  Law  ;  or  in  com- 
umb  Gwrle  of  Lew:  And  Start  sdlftSmn,  wa' 
M  ftand  Trial 

REDUNDANT  HyfvhU  is  one  fo  caJIcd,  be- 
caaGe  it  exceeds  tbe  Conical  Sedions,  in  the 
Number  of  its  Hyperbolical  Legs ;  being  a  Ti  i 
pie  Hyperbola  wiiit  fix  Hyperbolical  Legs :  See 
jCmrci.- 

REO  B«oit  •/  tl*  Exchequer  is  a  MS.  Vol.  ol 
fereral  Mifcellany  Treaiifcs,  in  the  keeping  of  tbe 
Owen's  Remembrancer  in  that  Office ;  in  ic  are  tbe 
Number  of  tlie  Hi;;e5  of  1  and,  in  many  Coun 
lies,  before  tbe  Conqueft,  C^c.  See  Bp.  WehUfrn't 

RED  feer,  when  a  Pirr?  rf  Ircn  in  a  Smith*' 
Fire  of  his  Forge  is  beaicd  coo  much,  it  wiii  ^d- 
fitr,  asibey  call  ir.-thai  is,  break  or  crack  under 
dicH«Biiier«  wbilc  it  i»  working  between  bot  and 
cold.  Smne  call  tbit  l(td  fl»n, 

KE'E*ttnt  in  the  Law,  is  a  SeemJ  Bxtena 
■ade  on  Lands  or  Tenementtp  oo  a  Complain: 
ttude  that  ibe  iocner  Extm  wu  partially  per- 
fonsed. 

REEVE  of  a  Church  is  the  Guardian  c  f  it  ■  r  i 
tbe  Char cb-  Warden ;  as  S^ire  Hceve  is  tiie  Sheriff 
it  dudian  of  a  County^  and  Fsrf-'J(mie  iSe 
.waadai  of  a  Poit.  or  Havea* 

REFECTORY  was  that  Place  in  a  Monaftery 
where  the  Monks,  Friarf,  Nam,  v^lj  Di 
Bed  and  Supped. 

refeken  DARY,  RtfereniLr  iui,  wsiaTerro 
iilcd  by  the  Old  Saxem,  as  appears  by  GranH  am 
Cbtrters,  for  fuch  a  l>erfoil  at  a  hUfter  of  Hequtji. 


Lborters,  tor  lucn  a  ferlonata  Mafter  of  Rcqutfti  .  "  ot  vavfti 
Tgft »  ilie  Kine  or  Qinco,  umi^  iitbefioietfac|      ^naoiBg  oveTu 

V«L  IL  ^  I  4  A  * 


The  End  of  ia  cbe  Sftttuha 

all  otiier  Bodies  from  G«/rf  and  Sihn,  whidi 
is  performed  4  ways,  vl:{.  by  Parting  ;  by  the 
Tefl ;  by  the  Almcnd  lumsce  or  the  Sve'ep  j  and 
by  hiercurjt,  i.  Pgrting  is  done  with  the  Aqui- 
tortit.  Some  J^j^Smt/,  10  make  the  AquM  fsrtit^ 
rake  Salt  Peter  3  pound,  and  Dant^ick^  (  oof  £«. 
Zi'jh)  Vitriol  s.  ttund  (for  ibe  Ef/eii/h  Vitriot 
makes  a  weaker  Water,  and  Dirty  (Slour'd  Ver~ 
J'ter,  and  wholly  Ipoils  it.)  After  they  are  well 
Bi  uifed  and  Mixed  io  a  Miter,  tbry  Di/iiB  too 
ptund  of  the  Materitli,  pm  inioaC^-A«M  l>^. 
after  this  roanncr. 

Build  a  Fu'Mct  J  Yards  high  or  more ;  and  ic 
the  top  place  in  your  IrM  Fs» :  To  which  fit  a 
Head  of  Eattb,  like  tbe  KtMi  of  a  large  DiJlilU- 
'lon  for  Chmieat  0;h,  which  muft  have  a  large 
Belly,  branching  it  fell  out  8  Inches  hom  the  Irm 
Pttt  into  3  Branches ;  one  whcrcdf  in  the  midft 
comes  dircdiy  ftraight  forward,  two  f-^rr  Late- 
ral ooet  come  Obliquely:  All 
arc  4  or  5  h  chn  hoiiow  in  Di  unc  ci ,  and  5  or  5  • 
long.   To  theie  fi.awi>f/ are  fitted  GAi/> 
Narrow  and  Hollow  at  both  Bnds,  Laffe  and 
Giobons  in  tbe  Mid !t    Thefc  muft  be  exceeding- 
ly  well  Lstffrf  on  wi;h  Cikitbdr,  i{atl,  Fkur  aod 
ff^:Jtej  of  Eg:^,.    To  the  firft  G/aft  Stdf  is  Luf»il 

on  another  G/a//,  o(  tbe  fame  Figure  aid  SM. 
and  in  order  8:  iiBke'  In  all,  fill  they  ootftota  tbe 

{{'ceiver,  which  is  an  Ordinary  Gallon  Glitfi.  AH 
Ibetc  Rows  of  GlaJJes  lie  00  Boards  flicUing 
from  i\k  Head  xoihtHf eeivtr.  The  two  Uppet 
Rtc:ivtrt  or  Git^j  Bodies  need  ElKeeding  Med 
Lutifg,  fbt  the  teftdniinary  Le/»  WHI  ferve.*  •  J 
The  Lute  is  oiade  of  good  Ume,  feme  HmftS 
dung,  and  a  little  Cdeethar  ;  although  the  two  tori 
mer  do  well. 

A  little  fire  and  that  of  NewctJlU  Cfth  does  the 
Work.  And  y on  need  never  Break  or  LV/Zwre  any 
of  the c-'/if  [he  Lower rnt ft.  - 

The  Aqua /tr tit  being  DifiUM  off,  is  pot  imo* 
iiuge  Bartben  Pot.  and  there  is  added  of  Phi  m 
ver,  one  or  riw  Pennr  rvrhh  (which  is  called  K- 
xti)  to  ereiy  Pound  cf  >»^««./«ffi/,  wbicb  wth- 
in  4  hcur,,  uill  purge  it  from  all  Dirt  and  Itnp^ 
rity ,  and  make  it  St  for  ftittHtgi  whidl  it  ^ai 
done.  i  •  ,  TvT 

If  l\kt\t  Silver  GtU  be  Pin*  encugb  fcr  Tf  7 
they  Only  Aft/r  it  in  a  H'tnd  Furnace,  and  Caft  n, 
f  V,  into  a  large  Tub  of  Water,  that  they  may 
''*ve  It  in  fmaU  Pieoirj  l»l  if  it  b<  bot  8t4ndJtri 
:hey  firft  phf  h  on  ibe  Tefi.  ■  TKefe  fmall  Ptrc5 
raken  frnm  rh  •  Water,  being  wdlDryed,  areptHi 
mto  a  Gials  Taper. taflijoo'd,  a  ftwrHigb,  aod^^ 
iHebej  at  the  Bottom  ;  and  rfieo  tbe  Giaffes  ai4 
Charged  with  Aqua  fortis  thoiu  a  tiirdj  of  ir,  aod 
m  in  a  Havge  of  Ireti  covered  x  Inches  ueep  wjUl 
Sand,  and  a  Grmtt  Cf^a^ coal  Fire  hmidc  vndct  it. 

&iull  Bultbles  wilt  fooo  artfi^  and  the  Wajet 
alio  run  over.  If  io,  tbty  rake  «ff  Ae  CUJfet,  aad 
hold  them  till  it  doth  Deferttefcere,  or  el(e  poti 
oot  fomc  of  it  into  a  Veffel  which  is  at  Hand. 
If  U4d  be  Mixed  «ritb  li^  itteif  cial^lEeej^ii 


When 
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When  the  iV^ttr  hath  been  ooce  Quieted  from 
this  ^Mition,  ii  will  Rile  no  more. 

The  Greemte/t  of  (be  tf^4ltr»  mioiCeftctb  tbe 
Quantiiy  of  Ctfftr  conMhwd  b  h. 

If  the  Halter  Bad  vw,  V»iD  PtmtrMf  the 
B'ieks  and  ^W. 

Tbey  cofmnooly  let  it  ftand  a  Nigbt  on  tbe 
Irtm-i(fmge,  with  a  gentU  Hult  UMkr  ir,  and  in 
tbe  Morning  fofdy  pour  off  ihe  Wir<r  impregna- 
ted with  aJl  ihe  Silver ;  all  the  Gold  lying  like 
black  Dirt  at  the  bottom ;  which  being  waflied 
out  is  put  into  fmall  ftrtitig-gUffes^  and  fet  over 
ibe  hmd  witb  ibeir  Cmdmi  for  an  W«  and 
tben  the  Water  poured  off.  Hus  k  repeated  5  or 
6  timet,  to  Stfdrate  the  Salt  from  the  Gold,  which 
it  now  fit  to  bt  melted,  and  caji  into  Irjarj. 

To  regain  the  Siher,  they  have  large  Round 
JVkOthg  B»»U,  lined  within  wiib  melKd  Rofin 
•Ml  Fticb  ffor  otberwife  the^4Mr  would  eat  tbe 
Wood,  and  penetrau  the  lidej  of  the  BjiW  )  co- 
vered with  Coffer  Pidttt  10  Inches  long,  6  wide, 
.•114  Half  or  more  tbick.  Into  which  Bewlt  they 
poor  good  ftore  of  Water  (tbe  more,  tbe  better 
liie  Vetditer  )  and  then  the  Silver  ffaier,  whicb 
working  on  the  loftcr  Weta!  of  Ccpptr,  Icavci  all 
tbe  SUver  in  taoSt  fine  Sand  at  the  Bottom,  and 
Sidei  of  theBff/.  and  PUttt  of  Coffer  i  whicb 
being  taken  oot,  is  Wafhali  Orycd  ana  Mekcd  for 
any  tJfe. 

If  any  Brdft  or  Sbrcffe  JAettiyxw  the  P.  ir;  ;, 
tbe;  gadier  veryli|deof  tbe  fa/Mr;  tbe  Latter 
mnfa^  widi  the  Sa'Awr.  . 

With  the  Copper-n>4ter,  poured  off  frcm  the  St.- 
twr,  and  iV'-iting,  Verduer  is  made  thus.  They 
pw  into  a  Tub  a  Hundred  Fctad  weight  of  JVo;- 
ti^  and  tbereon  poor  tbe  ^tffW'WMtr,  and  ftii 
tbetn  together  every  Day.  for  fome  Hmra  toge- 
ther. And  when  the  Water  grows  pale,  they 
take  it  out,  and  ict  by  for  farther  Ufe,  and  pour 
00  more  of  ibe  Grttm  fVster  i  and  (o  cuniinae  till 
tbe  Vtrdittr  be  mti^i  wbidi  being  uken  onr,  is 
Jlid  00  large  Piceet  of  Citlk.  in  the  Sm,  *dll  it  be 
dryfor  the  Marker, 

The  Water  mention 'd  to  be  taken  from  ibe  yer- 
'Sttetf  itpuc  into  a  Coffer,  and  boiled  tiU  «  comei 
ID  dw  Tuckoda  of  water-Groel,  now  principal- 
ly coaflMBg  of  Mt-^mr  dedoced,  (moft  of  the 
Sfirit  of  yilriol  hc'mg  gone  w  ith  the  Copper  into 
tbe  yerditer,)  a  Dilh  fall  whereof  being  put  into 
tbe  other  Materials  for  dfiu-fffnis.  is  Re-diftil« 
1(4*  aad  malBeia  OwUrHMrrt  olmoft  Twice  a< 
food  n  that  wfihont  ii. 

a.  By  the  T^y?,  all  Met  alt  are  ftpartted  from 
Silver^  except  Gold,  becaufe  they  Iwim  over  ic, 
^vben  they  are  all  $iult$i  together. 

The  Tefi  is  thus  made.  Tbey  have  aa  /rm 
yimld.  Oval,  and  two  tnehti  Deep.  At  tbe  Bot. 
aom  hereof  are  3  Archet  oi  Irm,' (ei  at  Equal 
DifttpccSf  a  Fingers  wide,  if  the  great  Diameter 
afilM  14  Incbtt  long;  and  fo  proportionable  in 
Cieater  or  Leffer  T^a.  This  Cavity  cbey  Ell 
.with  fine  Powder  of  BmU'^Poet,  moiitencd  with 
Uxivium,  made  vvhSotf-Ajhei.  Some  ufe  Cakes 
of  Btt'jUhet,  or  other  Ajhet  well  deanfed,  and 
lb  pudfed  well  together  with  a  MuUtr,  that  it  be- 
comes Tery  clofe  and  (inootb  at  tbe  Top.  There 
is  left  above,  a  Cavitf  in  the  Midft  of  it,  to  coo- 
tain  the  wuUid  Siher.  This  Cdtuty  is  made  gtea- 
uft  in  the  Middle  i  for  the  Bmt-jS/het  come  np 
parallel  to  tlM  Cfacomfereoce  of  the  iindd;  only 


tnotc  from  ihc  BU/i,  for  the  Running  off  of  the 
Bdfer  Met  tit,  and  fo  is  made  Dee/ive  to  tbe  Cen- 
ter of  tbe  Tefi,  wfacfc  *CM  Boc  above  half  aa  tub 
deep. 

The  Teft  th\x%  made,  ts  fet  Antie.iHr.g  14  Uourtt 
and  tben  'tis  fet  in  a  Cbimnej  a  Yard  High,  pa- 
rallel almoft  to  the  Nofe  of  a  great  Pair  of  Bel- 
level ;  and  thco  theicio  b  put  cbe  Silver,  Which 
being  coveted  att  over  Willi  Bitttt  of  BstkfdOM^, 
the  E!.>/I  begins,  and  continues  all  the  while 
ftrongiy.  The  Lead,  purify 'd  frcm  all  SUvtr, 
(  which  they  call  the  Sm/ of  Mtult)  firft  pat  in, 
mtlts  down  with  tbe  SZ/vtr,  and  then  the  Lttid 
and  c  pfer  fwlm  at  the  Top,  and  ran  over  the 
Trjl.  Vholc  Motion  the  [{'finir  helps  with  a  long 
Rod  of  ben  drawn  along  the  Surface  of  tbe Si^ 
vtr  towards  the  fore  meniion'd  f /Ir  ;  aod  tttm 
ftirring  all  the  Metal,  that  the  Impurer  may  tbe 
better  rife;  and  by  continuing  this  Courfe,  Sefd- 
nticn  is  made  in  z  or  3  Hcun. 

The  greaicft  part  of  the  Lead  flies  away  in 

If  the  Lf«^be  gone  before  all  tbe  Cepfer,  'twill 
rife  in  (mail  Red  nery  Babbles;  and  then  tbey  fay 
tbe  Metal  Drives,  and  mufk  add  more  Ledd.  The 
force  of  the  Si^  drives  the  Higher  MtteJi  to  the 
lower  6de  of  the  T^,  and  helps  in  ramiqg 
over. 

When  the  Silver  is  fully  Fined,  it  locks  like 
moft  pure  Quick,filver ;  and  tben  tbey  take  off 
their  Soft  and  let  it  Coti.  in  the  Cooling,  the  Sil- 
itr  wilf  fifequenily  from  the  Middle,  fpting  op  in 

imal!  i^jr/,  and  fall  down  again.  If  mcift  Silver 
be  put  into  that  which  is  melted,  'iwiU  Ipriog  into 
the  Fire. 

A  good  Tefi  will  ferve  two  or  three  firingu 
So  foon  as  the  AW  will  bdd  together,  tbey 

take  it  out  of  the  Tr/?,  arc!  beat  it  on  an  Anvil 
into  a  rcund  Figure,  for  xhe  Melting- Pet  ^  which 
being  fet  in  a  H-^md'Furntce,  fnrrounded  with 
ComI,  and  covered  with  aa  bm-iUf  that  00  Cbtt; 
comI  fall  into  ir,  it  then  mtkti. 

If  any  Drcfi  or  Filth  he  in  the  Melttng-Pet,  they 
throw  in  iotcc  Tir,cat,  whicb  gathers  the  Drofs  to* 
getber,  that  it  may  be  fcpaiated  from  it. 

Thefe  MtUii^-Batt  aiw  aevar  Sarard^  htt  ooly 
Drjed,  and  Uft  a  whole  Day,  if  thcvbc  Boc  ftf- 
fcred  to  Cm/|  but  if  ihey  ooce  Cm,  they  iafdi;' 

bly  Crael^, 

3.  In  the  Almtnd  Twntce  or  ftMy^  all  forts  of 
Metdli  are  ftfarated  from  Cindfrif  prtt  of  awMy 
Pett,  Tffis,  Bric!^,  and  all  other  ftaidcr  Bodiei{ 
which  muft  be  firft  beaten  iaCO^flMll  Picoea  Wilks 

Hdmtatr  on  an  Iron  Plate, 

Tbofe  which  ftick  but  fuperficially  to  theSitfl 
ver,  tbey  fl^a/h  off  thus ;  they  have  a  Woodcs 
round  Inftrument  2  F»^t  wide,  fomewlMt  hollovr 
in  the  Middle,  with  a  Handle  on  each  fic^e.  On 
this  they  put  the  Materials,  and  bold  them  in* 
Tub  of  Water  below  the  Surface,  and  fit  Waviajl 
it  to  and  fro,  all  tbe  ligbur  and  t^ftr  muoet  11 
feparated  from  the  Metdl. 

The  Furndce  is  6  feet  High,  4  feet  Wide,  and 
1  feet  Thick,  made  of  Brick;  having  a  Hole  in  the 
Midft,  at  the  Top  8  Incbet  over,  growing  Nar- 
rower towards  the  Bottom  of  it,  whete  on  the 
Fore. pan,  it  ends  in  a  fmall  Hole,  environed  with 
a  Semi-circle  of  Irm,  to  keep  the  Mofttn  ^ttdL 
Abom  the  Middle  of  tbe  Back,  there  is  mother 
Hole  niccdvailKNBfc  of  a       Hiii  cf  Bili 
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Wbto  (be  Fm-mdCf  u  Atmt»itd  with  Qurcoal 
cud  Hoc.  ilM7^rowtwo  ortbrfcSbOfcliofCoaI. 

to  one  of  the  fi  re- mcnrion'd  Stuff,  and  fo  pro 
ceed  duitng  (be  wboie  Work,  wbicb  commucs 
■hree  Djyi  and  Nightt,  wiiboac  Imenntlfion.  Af- 
ter flight  or  Ten  Hm*  the  begins  to  run ; 
aad  when  the  Receiver  below  b  pretry  full,  they 
ladc  i:  nuc  with  an  Iron  Ladle,  and  caft  it  into 
$iwt  io  Cavities,  or  Fcrou,  tnade  with  Afhti. 

ThKf  freqoeflUy  ftop  the  P*ff»g*  UeU  with  CiV 
ins  to  keep  to  ibe  Heat;  and  when  they  think  a 
Qjiaotity  ofJUttjttM  mttttd,  they  Unftop  the  Hc/f 
to  paft  it  c^. 

If  the  Stuff  be  bard  to  F'.hx,  they  throw  in  tome 
( wilkli  ii  ibe  llscmum$  eitrm)  lOfive  ii 
Fnfim. 

A  fliokuHt  bloc  Smuk,  prooecdj  fmtt  dw  Ar> 
njce,  and  all  Bf  -ftanden  put  oo  tbe'Calbr  of  HtM 

Min. 

To  get  the  Silver  from  ihofe  Met^ht  and  to 
their  Cifftr  from  i|ie  li/^Mre,  tbey  now  ale 
no  other  An  than  thai  of  the  T^, 

4.  By  QifUk.  filvtr  the  ^*l'»g>  Gold  and  Silver 
arc  fefardtfdUom  Dufi,  &c.  This  D;/^  is  put  into 
a  Hand  Mill  with  Qjtick.rtlvci,  and  b;ing  corr- 
auaUy  Turned  npon  that  and  the  JMm^i,  an  Amul' 
fsmM  is  itiade  of  them,  and  Fiir  Water  poured 
in,  carriei  off  the  Ikift  atit  riwi  owag^  by  a 
imali  Qpilt. 

This  Ama!g4m*  is  pat  into  an  Iron,  with  a  B«//> 
head  fct  into  the  Fire,  having  a  long  IrOn  titek,i 
Fttt\on%,  to  which  is  6tted  a  i^fcnW.  The  Fire 
Diftilh  oS  the  Mercury  into  the  H^ceiver,  aad  ibe 
GtidiTii  S/Zirr  rcinainun  ihc  hcit  head, 

REFLECTED  Dialling  is  theArt  ofdefcribing 
Hour  lints,  Azimuths,  Parallels  of  Declination,  01 
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of  Altitude,  (^c.  iDii  ill  ihi:  Fi;rr.i;u:  i-  nt  Dials: 
on  fucb  Places  as  the  buns  dircdl  &ayi  can  never 
come  to  diret^Iy,  bat  only  bf  the  hel^  of  fome 
reBeding  Surface  j  as  fuppofe  on  the  Ceiling  of  a 
Room,  f^c  where  the  Beams  may  be  refleAedby 
*  piece  of  Looking  G'afs  placed  on  the  Board. 
Stool  or  Tranfome  of  a  WiiidoW  j  or  other  conve> 
nicnt  pface:  And  this  may  bc  done  either  by  a 
Glafs  placed  Horiaootally^  or  aciMqiie  Anglei  to 
the  Hoiiior. 

I  If  cheGlaUbepla^H(tttlOnta1Iy,youiray 
by  the  following  Metbod,  opon  any  Wall  or  Cei- 
ling of  a  Rocm.  wben  tbat  Glafs  can  refled  a 
Sp  T  of  tJt^hr,  r)ra'.v  true  Hjtn- Lines,  Furniturt,  &c 
iho  the  i»ui:ii.c  be  never  fo  irregular,  as  convex, 
concave,  or  of  any  form  whatfocver. 

f  itft,  draw  on  Pa&  board  or  «ber  Material,  or 
gttnadeinBrifiaiitferfuaialDial  fat  tbcLa- 
litude  propofcd. 

Then  by  ihc  help  of  the  Azimuth,  or  at  the 
time  when  the  Son  is  in  the  Meridian  ;  or  by 
knowioa  the  tme  Hoor  of  Day,  whereby  tuay  be 
drawa  everal  Vmet  on  the  Ceiling,  Floor,  and 
Wall  of  the  Room;  fo  a?  in  rc'rc^i^  of  the  Ccn 
ire  of  the  Glafs  tbey  may  be  in  iln-  true  Meridian- 
cirdeof  the  World  ;  For  if  right  l  inL-:  were  ex. 
lOKlcd  from  tbe  Centre  of  the  faid  Glafs  by  any 
Voint,  tbODgb  elevaied  in  any  of  ibofe  Lioa  fo 


drawn ,  it  would  bo  difcdly  iH  tbe  Metidiaa  drde 
of  tbe  World. 

Now  all  reflexive  Dialling  i<  performed  from 
lOmSriaKX^mOfmkt^  wbicb  it,  ThMttbtAmglt 
iftKeUm»  it  mm/ M  *b«  Angle  ef  ^tfi^m  And 


found  10  the  dircd:  Axis,  fo  may  aoy  .  

Dial  be  alfo  made  by  help  of  any  Poior  fbmd  is 
:hc  rr:-fle.tf;i  Axis. 

Ai.a  11  regard  the  refleded  Axis  for  the  moft 
part  \<.  iil  fall  above  the  Horizon  of  tbe  Glafs  wicb. 
ont  the  Wiodow.  ibrhat do Foioitbete cao  befi»> 
ed,  theidmaPoiatiiidlbef(Nindbitbefaidie> 
Hedged  Axis  continued  below  the  Horizontal  (tf  tbe 
(aid  Glafs,  until  ii  couch  tbe  Ground  or  Floor  of 
the  Room  in  tome  pan  of  the  Meridian  formal^ 
drawn,  wbicb  Pnot  will  be  the  Poim  in  the  re. 
vericd  Ant  defired,  and  may  be  found,  as  fol> 
loweth. 

One  End  of  the  Thrcd  being  £xcd  at  or  in  the 
Centre  of  the  li  i  Glaft,  move  tbe  other  End 
thereof  in  tbe  Meridian  Ibanerjy  drawn  below 
tbe  ini  Glafs,  utntl  the  faid  revMed  Aztt  be  de« 

prifTcd  below  the  Horizon,  .is  i!ic  Vne^t  Axis  was' 
elevated  above  the  Horizon,  which  may  be  dcmc 
by  appl)bg  tbe  Side  or  Edge  of  a  Qpadrant  to  tbd 
Tbred,  and  movtag  the  fiod  thereof  to  and  fro  iq 
rhe  faid  Meridian,  until  tbe  Tbred  with  a  Plum-  ' 
n.fi  cut  tLc  fame  Degree  at  the  Pole  is  above  the 
Hr  rizontal  Glals.  and  then  that  Point  where  tbe 
End  of  the  Thred  toucheth  the  Meridian  either  on 
the  Floor  or  Wall  of  the  Room,  is  tbe  Point  io  iJut 
ttfti6kei  reverfed  Aftis  fought  fori 

Now  if  the  rcverfcd  Axiscanroi  h?  drawn  from 
the  Glafs  by  reafon  of  tbe  jetting  ci  the  Window 
or  other  impediment,  that  Point  in  tbe  reverfii 
Axis  may  be  found  by  a  Line  pirallel  thereto,  by 
fixing  one  End  of  it  on  tbe  Glafs,  and  the  other 
End  m  she  Mcriiiian,  fo  as  tbat  it  may  be  parallel 
to  the  Floor  or  Wall  in  which  the  rcmfed  Axis 
pint  will  fall,  and  find  the  Axis  point  from  tlMC 
other  End  of  the  Lath :  fb  if  tbe  fame  Diftance  be 
fet  from  that  Point  backward  in  the  Meridun  on 
the  Floor,  as  is  the  l  ath,  the  fmut  tl^ll  bk  finsd 
in  the  reversed  Axis  defired. 

Thus  having  foand  a  Point  in  ibe  refleAed  ie« 
Terfed  Axis ;  it  is  net  bard,  l>y  help  whereof  inj 
the  Horizontal  Dial,  to  draw  tbe  rcHeded  Hour- 
Itnes  on  any  Ceiling  «r  W«U,  beitnevcf  fa  Con-' 
cave  or  convex.  * 
To  do  which ;  Firfl  note,  that  al[ftniigbtt,ineif 
in  any  projedtion  or  any  Plane,  do  always  reprf3 
fent  great  Circles  in  the  Sphere,  fuch  are  all  ihe 
Hour  lines. 

Place  the  Centre  of  this  Horizontal  Dial  in  the 
Centre  of  the  Glafs,  the  Hoar  lines  of  the  faid 
Dial  being  horizontal ;  and  tbe  Meridian  of  the 
World,  which  tniy  be  done  by  Plumb  lines,  let 
a! I  from  the  Meridian  on  the  Ceiling:  Then  fix, 
(he  End  of  a  Thread  or  Silk  in  tbe  faid  Centre  of 
the  Dial  or  Glafs,  and  draw  it  diredly  over  any 
Hovir  linr  r.n  tbe  Dial  which  yon  intend  to  dnvv' 
ai  trie  f  ;r[hcr  iiJe  ul  the  Room,  and  there  let  one 
hold  or  faften  that  Thread  with  a  final!  NaiL 

Thenio  the  Point  formerly  found  on  tbe  retctia 
fed  Asiton  the  Floor,  fix  anotber  Thread  dicni' 

31  formerly  wst  done  in  rhc  Ccnrrc  of  tBe  Dial) 
rben  lakc  ihac  Tliicad,  and  make  u  juit  tOUch  tbo' 
Thread  (on  the  Hour  line  of  tbe  Horixootal  Diu 
extended)  in  any  Point  ifaczeof,  it  nantis  WK  ' 
wbere  about*;  and  marlc  «fb(te  the  Bad  if  ibaf 
Thread  tcurhrrh  the  Wall  or  CdUng,  tad  tiui 
make  fooae  Mark  or  Poiiit. 

Then  again  move  tbe  faine  Thread  higher  or 
lower  at  plcafiife,'iiUl^  u  lonnerl*,  loacfatbe  iaid 
fiune  Henr  Xbiva^  tnadibaik  aini  ^bQ^abCMit ' 
oiitbcWdlerCdlbg,  ite lad MAcfiid Thread 
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•Ho  toucbettk  .In  like  manner  nay  be  found  more 
Pdms  at  ple«fDT«»  but  toy  two  will  be  fofideni 

for  the  projecting  or  drawing  any  Hoar-line  od 
any  Plane,  bow  irregular  ioever.  For  if  you  move 
a  Thread,  and  alfo  your  Eye  to  and  fro,  mtil  you 
brirp  the  hid  Thread  direoJy  between  your  Eye 
and  [lie  i  emti  formerly  found,  you  may  proje<5k 
thereby  a  many  Poincs  as  you  plea!e  ac  every  An- 
cle of  iba  WaU  or  Ceiling,  whereby  the  reflcded 
Hbar-lioe  may  be  cxa4ftty  drawn. 

Again,  in  like  manner  remove  the  faid  Thread 
faftned  in  the  Centre  ol  ibc  Horizontal  Dial, 
(  which  alfo  is  the  Centre  of  the  Glafi )  on  any 
other  Hour-line  defiled  to  be  drawn,  and  as  be 
lore  faften  the  other  End  of  the  Threid,  by  a 
fmall  Nail,  or  otherwifc  at  the  further  Side  of  the 
Room,  but  fo  that  the  laid  Thread  tsay  lie  juft  on 
tbe  Hour-line  propofed  to  be  drawn  on  the  Hori 
i  -Tita!  D  al.  Thrn  ( as  bcTorc  )  take  the  Thread 
liftc'icd  in  the  Point  on  the  rcfledcd  Axi<,  and 
bring  it  to  touch  the  Thread  of  the  Hour  iire  it) 
•M  pan  thereof,  and  mark  where  tbe  End  of  that 
Threid  toocbeth  the  faid  Wall  or  Ceiling  s  Then 
again  (as  before)  n-ovc  -He  faid  Thread  fo,  a$ 
that  it  only  touch  the  laid  1  bread  of  (be  hlour  lir:e 
in  any  other  part  thereof,  and  alfo  mark  where 
the  End  of  that  Thread  toochetb  tbe  laid  Wail  or 
Ceiling :  So  is  iher^  found  two  Points  on  tbe  Wali 
or  Ceiling,- being  in  the  rcflcdled  Hour  line  defi- 
red,  by  belpof  which  two  Points  tbe  whole  Hour- 
line  may  be  drawn ;  for  if  (  as  before  )  a  Thread 
be  fo  fiMKue,',  rhar  ir  msy  in:cTr»ofc  between  t!ic 
Eye  and  the  laid  two  Points  tound,  you  may  make 
many  Points  at  pleafure,  wbereunto  the  faici 
Ttttead  may  alfo  interpofe,  which  for  more  Con' 
teoiencymay  bttnndear  every  Angle  or  bendvig 
of  the  wall  or  Ceiling,  be  vbey  never  fo  tn»ny 
So  that  if  Lines  be  drawn  from  Point  to  point, 
tlMtftidccfleaed(ibi».jinemU  bealfocifaaiy 
drawn. 

In  like  manner  may  the  Hoarltnet  be  drawn 
fo,  that  tbe  RefJex  or  Spot  of  •■he  S  in  from  tbt 
iiJd  Horizontal  Glafs  fiiuated  in  the  faid  Wia- 
dow  (as  before)  ihiniog  amoogft  the  faid  re- 
fle<5led  Hour-lines  drawn  on  rh.  W.ill  or  Cei- 


ling,  will  exa(^y  (hew  the  Hour  uf  the  Day  dc- 
fired. 

Now  if  Unet  be  drawn  round  abotii  tbe  faid 
Room,  equal  milie  Horinaof  dit  laid  Giah,  it 
will  ihew  wiiMi  the  Sua  ii  in  or  near  die  Hori 
zoo. 

T«  dram  tb$  Mqtutor  and  Trefkkt  en  tny  fVaU  er 
Ceiling  f»  any  Heri:{ontMl  rtflcQing  GUfs. 

I.  T«  dr£»  tbtrtfitHcd^Muuar  or  EqmntBial  lint 
«n«l»ffUf  irCfjitttft  wUdt  uprcjtnts  «  ire»t 

Take  tlw  Thiead  fixed  in  tbe  Centre  of  the 
GlaAu  aad  nwive  die  End  liieieof  to  and  fro  in  the 
Meridtao-line  drawn  on  tbe  CeiKng,  until  by  help 
of  a  Qpadrant  die  faid  Thread  be  elevated  lal 
to  the  Complement  of  tbe  Latitude,  (  which  will 
pe  always  perpendicular  to  the  reverfed  Axis ) 
marking  in  thr  MLridinn  where  tb?  end  of  ibat 
Thread  fails  ^  iben  on  thai  Fotnt  atiu  ibe  laid  Me- 
ridian line  on  tbe  Ceiling  ered  a  perpeodicnlar 
LiM^  wUch  Line  may  be  continued  on  any  Plane 

^hadbsrcr.  Md  ii  tte  icfleded  fi^DinodQd^line 

<»      —  -  — .  - 


Note  that  all  great  Circlet  are  ligbcLinet,  and 
are  always  dnwA  or  projeded  Iran  n  tigbl 
Line. 

1,  To  dr49  thtTreftckt.    i^ett,  thst  all  PtraUitiif 
Declinatim  4r*  Jfiffer  CireUst  Mr^aw  Cmm4 

Sims, 

Firft,  make  or  take  out  of  fome  Book  a  Table 
of  the  Sun's  Alnrade  for  cadi  Honr  of  the  Day 

calculated  for  the  Place  of  the  l  aritude  propofed, 
when  tbe  Sun  is  in  eiihci  of  tbe  Tropicks.  Then 
take  tbe  Thread  fixed  in  the  Centre  of  the  Glafs, 
and  byapplyin^oneSideof  aQ^iaot  to  the  faid 
Thread,  and  moving  one  End  of  It  to  and  fro' in 
the  Hour  line  propofed,  elevate  the  faid  Thread 
anfwerabie  to  tbe  Suns  height  in  that  Hour,  when 
be  is  in  that  Tropick  you  d  lire  to  draw,  and 
mark  where  the  End  of  that  Thread  fo  rler  arcd 
toucheth  in  that  Hotir-line  prrpolcd.  So  iiiay  )uu 
in  like  manner  find  a  feveral  Point  in  each  Hour- 
line  for  the  Sons  height  in  that  Trc^ck,  whereby, 
a  Line  may  be  drawn  on  tbe  Wall  or  Cciltni  from 
Point  to  point  formerly  made  in  the  bid  Houc^ 
lines,  which  is  the  Tropick  delired. 

In  like  manner  may  any  Parallel  of  Drclinaiicni 
be  drawn:  If  there  be  firft  calculated  a  Table  of 
the  Sun's  Alihnde  at  all  Hours  of  the  Day,  when 
ihe  Sun  bach  any  Declination  propofed,  whereby 
may  be  drawn  either  the  Parallels  of  the  Sun  a 
phce,  or  the  Paralleb  of  tbe  Length  of  die  Day. 

To  drdw  ths  pjral'e't  cf  DtclinMtim  ta  anf  rf- 
fitQed  GU/s  m-ft  e*fil/t  h  help  of  m  TrigpOC 

Tit  tbe  Trigon  to  the  rcnt(3ed  reverfed  Axis, 
fo  that  the  Centieof  the  Trif^on  may  be  in  the 
Centre  of  tfae  Glafl^  then  will  the  Eqidnodial  on 
the  Trigon  be  perpendicular  lo  tbe  laid  Axis: 
Then  take  the  Thread  fixed  in  tbe  Centre  of  the 
Glafs,  and  lay  ic  along  cither  of  the  Tropickf,  or 
other  Parallels  of  Declination  teauired,  which  j» 
drawn  on  the  faid  Trigon,  which  Thresid  mittft  be 
contin'Ted  fo,  that  the  Fnd  thereof  may  inrich  ary 
Hcjur-line,  and  on  liiat  Hour  iinc  mark  the  Point 
of  Touch,  the  Thread  being  fiill  laid  on  the  fame 
Parallel  of  Oeclination  on  t^  Trigon :  la  the  fame 
manner  find  n  Foiot  in  each  Hoar- line.  Laftly, 
draw  a  Line  by  thole  Points  (o  found,  which  will 
be  the  Tropick- line  or  other  Parallel  of  Dedina» 
lion,  as  die  Thiead  wnshid  ob>  od  the Tfl^oa. 

To  Jrjw  the  A^^imutb- lines  m  Mj  fValltr  Oi&^ 
t a  any  Horizontal  refitBing  GUfSm  NMf » 
all  A\inuuhs  Mt  great  Circlet. 

Firft,  find  n  Vcnible  pnint,  either  above  to  the 
Zenith,  or  bciow  to  the  Niatiir  of  ibc  Gials  (  by 
fome  called  a  Perpendicular  or  Plumb- line)  and 
mark  in  what  Point  ic  cnta  the  Floor  of  the  Room, 
wludi  Pbin  Icafl  tbe  tefleded  Vertkal-pointr 
wherein  the  End  of  a  Thread  ii  ttJ  be  fixed:  Foe 
by  a  Point  found  in  the  refic^^cd  Axis  of  the  Ho- 
rizon the  Azimuthi  may  be  drawn,  as  by  a  Poinc 
found  in  the  reflc(ftcd  Axis  of  die  EqninoOial  ite 
Hour-lines  may  be  drawn; 

Then  on  Pail-board  or  other  Material  draW  dit 
Points  of  tbe  Gompafs  or  other  Degrees,  and 
dMCcme  Aevcof  in  tbe  Centre  of  the  GlaCu  and 
ditf  MerjdiM  ibeMof  in  the  Mmdim  of  di«  Wocid, 


Digitized  by  Google 


 '  RE  F  

as  was  flKvtn  in  •! rawing  lii:  Hoiir>iiaes,  bong 
careful  to  place  ic  Horizonial. 

Then  tako  the  TiM«ad  fixed  in  the  place  of  the 
Glafs,  and  draw  it  over  asy  Asimutb,  which  it 
defired  to  be  drawn,  and  at  ihe  further  fide  of  the 
Room  faftcn  tha:  Thic;i.i  -.viih  a  tmall  NaiJ  as  ii 
was  in  drawing  the  rtl!  ded  Huur-iinvs:  Then 
take  the  Thread  who!';  KnJ  is  faftcned  in  the  faid 
refleded  Verticai-poinr.  and  bring  that  Thread  lu 
as  juft  to  touch  the  laid  Horizontal  Thread,  and 
tngmcnt  ir,  u'lnl  •  le  1  n;i  thtrtof  touch  the  Wall 
'•r  Ceittnf ,  and  there  make  a  Mark  or  Point.  Jin 
mtaner,  tnove  the  laid  Thread,  wbofe  End 
ii  CjMften'd  in  the  fii'.J  Vertical  p>iiu,  higher  ir 
lower  at  plea  urc,  tiil  as  form  r!y  it  tench  the  (aid 
Horjiontai  Thread,  and  tnark  Again  whcre-abouts 
the  End  thereof  toucbeth  the  laid  Wall  or  Ccil< 
ing :  Now  by  he'p  of  thefe  two  Poinn  found  in 
the  reflcdl?d  Azur.uth-linc,  the  whole  Azimuth 
line  (nay  })e  drawn  ;  for  it  (■>$  before  in  diawirj* 
the H0BfhIiiies)  «  Thread  Ic  Ui  liiuat  d,  that  it 
Buy  interpoTe  between  the  Bye  and  the  laid  two 
Points,  you  may  make  many  Poinn  at  pleafore 
to  which  the  laid  Thread  fo  fituaitd  ir.iynllo  in- 
terpoie.  which  ni.iy  t:j  made  at  e\cry  Angle  oi 
bending  of  tbt  Wall  ?  r  Ceiling  (as  before)  where- 
by the  reflftled  Azaiuth  line  dcfircd  may  be 
drawn.  In  bkc  manner  may  the  oiher  rcflcifltd 
'Axi'nutfa  lines  be  drawn. 

Alto  there  may  be  Lirws  drawn  parallel  to  th( 
Horizon  round  about  the  Room,  by  help  of  the 
Thread  fixed  i  i  t.m  Centre  of  the  Gla(s,  and  i 
Qnadraot  Icr  the  blevation  thereof,  which  will 
ii«w  d»  Sm'B  Aliiinde  at      sppeaiaiice  there- 
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Timt  have  1  prrweJ  tie  J  tm'rg  of  a  reflcFlei  Dia 
fnm  »n  Hari:;oniMJ  G'afi,  with  all  the  ufual  Furni- 
tun  thittm,  tbtugb  tbt  ff^*B  «r  FUee  on  wLieb  it  n 
fftt  drtwn,  he  asMT  ft  gMmu  «r  imgiUmt  tr  in 
I^Mt  (hape  fcever. 

■  Now  the  Glafs  may  be  eirsAiy  fitotted  Hori- 
zontal, if  you  draw  a  reflected  Parallel  for  the 
prefcnt  Dav,  an  !  knew  alio  the  true  H  ;ur.  and  fo 
place  the  Glais,  that  the  Spot  or  Rctlex  of  the  Sun 
may  fdl  riwreon  on  the  Ceiling,  for  there  is  no 
way  fsy  ao  Infimmcnt  to  do  it,  ihe  Glali  is  li> 
fmin. 

2.  If  the  Glaf'i  be  placed  dH.jm'j,  and  not  pa 
rallel  lo  the  Horizon,  it  will  ttcUne  with  fome 
Amtle  from  the  Zenith,  and  then  to  draw  the  re* 
flccbd  Dial  tme,  thefecwo  Thing*  aieprindpalJy 

to  be  confiderc'd, 

I.  TbeReJItacdHtrMM. 
ft.  The  l(efttthd  Mlri^M. 

Note  the  Hofizon  and  Meridian  are  two  great 
Qidet. 

Ta  drtw  the  refit&ed  Horizm  Mceviint  to  tht  Si 


jf  each  Wire  be  cxaitiy  Horizo  i[al  wiih  :lie  Centre 
of  the  Glafs,  which  may  be  tried  by  a  Ql^drantj 
Then  I  tic  a  Siring  or  Thread  crofs  the  Room,  ia 
luch  a  Sort  that  I  irny  fi(>m  mt  ft  part  of  the  Thread 
lee  the  reflecfting  Giais,  and  therein  the  Uid  Hori- 
zontal Thread  without  the  Room  :  Thtn  on  tin* 
laid  Thread  crofs  the  Room,  1  tie  a  flipping  iinoc 
to  move  to  and  fro  at  pleafwe,  wUch  Knot  I  mow 
to  and  fro  on  the  fai  !  Thread,  until  by  looking  in 
the  faid  Glals  1  tind  trom  my  Hye  the  faid  Knot 
and  parr  ot  ihc  Horizaoial  Threaid  without,  all  as 
It  were  in  a  right  Line,  the  on*  iatefpoliof  tbs 
ligbr  of  the  other.  Then  being  carefal  to  keep 
I'll:  Knot  in  ;hat  pc.firion,  faftcn  one  Hnd  of  a 
i  hiead  in  the  place  of  the  Centre  of  the  reclining 
reHeding  Glafs,  and  bring  that  Thread  (o,  ai  jaft 
to  touch  the  aiioferaid  Knor,  augmenting  that 
Thread,  until  the  Bod  thereof  touch  the  Wall  or 
Ceiling,  and  there  make  a  Mark  or  Po  nt ;  fo  is 
ihere  one  Point  found  on  the  Wail  or  Ceiling  in 
the  rcfleded  Horizon  of  the  World.   Then  1  be> 
tin  again,  and  remove  the  pofition  of       Thrra  l 
fwfaich  went  orenhwan  the  Room)  tuhcr  higher 
tr  lower  at  plcafure,  ftiH  ha\  ing  regard  that  I  roaf 
'rom  the  molt  part  of  the  laid  Thread  fee  the  je* 
tledfing  Glafs.  and  therein  the  fame  Horizomal 
Thread  without  the  Room     Then,  as  before.  I 
move  the  faid  Knot  on  the  u:d  1  h read  to  and  fro, 
until  (  as  before  )  by  locking  in  the  faid  Glafs  I 
&nd  from  my  £)e  the  bid  Knot,  and  pan  of  ihs 
Horizontal  Tlfflnd  both  in  one  right  Line,  the'ono 
interpr.fing  th;  fipht  of  the  orhcr;  and  by  the  faid 
Knot  1  bring  the  Thread,  whole  Hnd  is  faftened 
n  the  Centre  of  the  (aid  Glafii,  and  keeping  it  jut 
to  touch  the  laid  Knot^  J  conttnna  it,  ntil  iha 
End  thereof  loadi  the  Wall  or  Cdling,  as  be* 
iore,  and  there  I  make  another  Mark  or  Point ; 
<o  is  there  two  Points  found  in  the  faid  reOeded 
Horiz'^n  on  the  Wall  or  Ceiling.   By  which  faid 
two  Points,  if  a  Thread  (as  before )  be  fo  iituav 
ted,  that  it  may  interpofe  between  the  Eye  and  the 
iaid  two  Points,  there  may  be  many  Points  to 
in  the  (ame  Inierpofiiion  of  the  Thread,  which 
(  as  before  )  miy  be  made  at  erery  bending  or 
,4ogle  of  I  no  Wall  or  Ceiling,  whercbv  the  refler 
ded  Hoiizm  defired  inay  be  ('rawn,  bv  ui awing 
a  Tine  from  paint  to  point  rour.  abr  rr  ihc  R<j(.ir, ; 
which  will  be  the  true  rcfleded  liohKOo  according 
to  the  Stnation  of  the  Glafs. 


Fitft,  let  two  Pieces  of  nealed  Wire  be  fiftencd 
n  the  Window  on  each  HJe  t.f  the  la:d  Glafs,  the 
Bnds  thereof  being  without  the  Room  in  the  Air 
ft  whole  Ends  let  there  be  fattened  a  Thread  which 
may  be  pulled  ftraight  at  pleainre,  by  bcisding  of 
tiie  Wire .  then  bend  tboie  Wires  upward  or 
^ovaward^  oaiil  the  Tbccad  lifttaed  ai  the  End 


2.  T«  drMm  the  I{tfitQed  Meridian,  Mcewding  to  $U 
Sitiutim  of  «i9  Kf^iiiigGlift  whN/iaMr. 

Firft.  take  a  Lath  or  chin  Piece  of  Wood  of  any 
conrcnient  Length  at  pleafure,  as  fame  one  and  an 

half,  or  TWO  Foot  long,  and  at  each  End  thereof 
m.-!kc  a  Mole,  ih;  one  lohang  a  Th!>  -J  "i"  Plum- 
met, and  the  other  is  to  put  a  fmaH  N'iil  tl  i.  in 
to  £iften  it  in  fome  part  of  the  Window  over  ihe 
Centre  of 'the  Glafi,  fo  tbatibe  Thread  and  flam- 
met  may  hang  without  the  Ror  m  Then  by  btip 
of  the  Sun"s  nz.much  you  may  draw  the  Meridian- 
line,  ( as  before)  as  if  the  Gl.>f5  wore  horij^tal, 
and  move  the  Lath  with  the  Tbisad  and  rluinmet 
at  the  End  of  it  to  and  fro,  until  the  Thread  and 
PI;itnir,t  t  in  -.Ii.-  ."i  cvrr  Meridian  of  the  World 
with  the  Ctntrc  of  the  Glafs.  Then  (as  before} 
tie  a  Thread  cfofs  the  Room,  in  fucb  (brt  that 
from  or  by  foine  p.i  a  c  f  the  I  a ;d  Thread  bo- h  the 
re^lioine  GUIs  and  the  Tbr<ad  to  which  the  Pliim- 
itietif  bAeofdiniybt  fecnaKOiieTiJlMS;  l  i  n 
-  -  (ai 
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(u  befiwe)  on  ihe  (aid  Thread,  which  crofTcs  the 
Roonit  I  tie  a  flipping  Koor,  which  I  move  (o 
•od  fro  on  the  faid  Siring,  uottl  by  looking  in  the 
fa;.:  Gi.ifi  I  find  from  my  Ey^'  ihc  1^iJ  Knot  and 
(ome  part  of  ihe  perpcndicuiar  1  bread  without, 
*U  at  It  were  in  one  right  Line,  the  one  (hadow- 
ing  or  interpofing  the  figbi  nf  the  other ;  being  then 
very  cardul  to  keep  that  Knot  in  ihs  fame  Pofi- 
tkn*  then  take  the  Thread  (  the  End  whereof 
bcbg  faftned  in  the  laid  Centre  of  the  Glaf* ) 
and  bringing  it  juft  w  toudi  tbefeidKoot,  I  aug 
ment  tHk  Thread,  unti!  the  End  thereof  touch 
Ihe  laid  Wall  or  Ceiling,  and  the  faid  Thread  alio 
touch  the  Knot,  as  before :  Then  in  that  place 
where  the  End  of  (be  (aid  Thread  tODCbeth  the 
Wall  or  Ceiling,  I  make  a  Mark,  which  Marker 
Point  will  be  direded  in  the  tcPii&cd  MeiidiaD  of 
the  WorJdy  according  to  the  Situation  of  thai 
Glats.  Then  again  1  remote  that  Thread,  (  over- 
thwart  the  Rcotn)  cn  which  the  laid  Knot  i$,  ei- 
ther higher  or  lower  than  u  fornrierly  was,  at  plea- 
fare,  ftiU  having  rrgatd  tbat  fttm  fome  pan  of  the 
faid  Thread  w  itbtn,  you  may  (iee  both  the  itcltaioi 
Glaft  and  the  ptrpendicuUr  Tbfrad  whhow  at 
one  Time  ,  and  (  is  before)  move  the  faid  flipping 
Knot  OQ  the  (aid  fhread,  until  by  looking  in  the 
foid  iteMning  Glafi,  yon  fee  the  faid  Knot  acd 
fon  t-  part  of  the  perpendicular  Thrcs  ?  v.  i^hout  in 
©ne  right  Line,  lo  at  the  one  Ibadowi  oi  hinders 
the  fight  of  the  otbcf,  (as  before)  which  Knot 
then  muft  not  be  retnoved  from  i»  Situation ; 
then  take  that  Thread  ( whofe  End  !i  faftcned  in 
theGh'O  'f''^  hut^g  it  sn  cou:b  that  Knot,  the 
Bod  of  the  laid  Thread  beitjg  continued  to  touch 
tkeWaU  orCciltng :  fo  is  that  Point  of  Touch  on 
ibe  Ceiling  another  Point  found  in  the  rcfledlcd 
Meridian  of  the  World.    So  is  there  two  Points 
Ibaod  in  the  faid  refleffted  Meridian  on  the  Wall 
or  Ceiling }  by  wbich,  if  a  Thread  (at  before) 
be  fo  fitoaied,  that  it  may  infrrpde  bcrweeo  die 
Eye  md  tbc  faid  iwo  Prints,  many  Poiott tbeteb) 
in  the  laid  rcflctScd  Meridian  may  be  i«ade  at 
every  Bending  or  Angle  of  the  Wall  or  Ceiling, 
wbeieby  the  refledcJ  Meridian  defircd  may  be 
drawn,  by  drawing  a  Line  from  Point  to  point 
obliquely  in  the  Room,  which  will  be  the  true  re- 
fledcd  Meridian  of  die  Wocid«  acooiding  to  tbc 
Sittiattoo  of  tbat  Ghft. 

I^ow  this  refleded  Horixoo  and  Meridian  bein^ 
fiirft  drawn,  tbey  will  be  of  great  nfc  in  draw 
ing  the  Honr-Lines.  togerber  with  all  the 
Fonictue  dui  polfibly  can  be  draws  on  any 

djfs  on  •iny  P!anf  rrharfffrvfr,  tlat  the  Sun  XfiS 
ht  rtfitStJ  CM  :      heif  of  an  trdtnajj  Herizmtai 

Fuft,  cxrend  feveral  Threads  from  the  Centre 
of  the  Glafs  to  the  extremity  of  \he  rcHcdcd  Ho 
lixM  in  the  Room  ( wbicb  for  moreConveniency 
nd  Ufe  my  be  the  feveral  Hour-Uoes,  and  may 
alfo  ferveaiaBed  to  Cruate  the  Horiznntal  Dial 
OB  the  rcfleAed  Honzon )  having  regard  to  tuu- 
■te  die  Coitre  of  the  Dial  on  tbe  Ceatre  of  the 
GlaTs,  and  the  Meridian  of  that  Dial  on  tbe  re* 
flesiied  Meridian  of  the  World  :  Then  to  find  the 
Point  in  the  refletSed  rcvcrkd  Axis  on  the  Floor  of 

jdteRMn:  Tate  a  Puad, one £iid  thereof  bci^ 
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aftened  in  tbe  Ceiitre  of  t:ie  Glals,  and  tnovc  the 
other  End  thereof  to  and  fro  in  the  rcflet^ed  Me< 
ridian  oadcr  the  icfltded  Horisom,  wdl  by  help 
of  a  Quadrant  tbe  faid  Thread  is  found  to  be  de« 
prefled  under  the  refleded  Horizon,  equal  to  ibe 
Latitude  of  the  place,  and  wbne  tbe  Knd  of  tbe 
faid  Thread  tnterf«fb  or  mccti  tbe  refieded 
ridian  ettber  on  the  Floor  er  Wall,  rhat  Point  it 
the  refledlcd  rcvtrfcJ  Axi^      wss  required.  In 
which  Point  fafteo  one  bnd  of  a  Thread,  which 
Thread  will  be  of  great  nle  in  drawing  tte  ie> 
fleded  Hour  line?  ooany  Wall  or  Ceiling  whatfc- 
ever.   Now  it  this  Thread,  whofe  £nd  is  faftcn- 
ed in  a  Point  on  the  refleded  leveiftd  Aldtt  b* 
lalteDaDd  brought  to  toncb  any  part  of  any  cm 
of  the  Threadf  of  the  Honr-lines  ( produced  to 
and  faftcned  in  the  refleded  f-Inriz  ri  )  the  ^aid 
Thread  being  continued  (o,  as  the  End  thereof 
may  touch  the  Wall  or  Ceiling,  and  alfo  any  part 
of  the  faid  Thread  rot^ch  :he  H^Ttr-Iine  or  Thread 
propofed  j  that  Point  un  tiie  Wall  or  Ceiiiog  is  in 


be  receded  Hour  line  deflred  to  be  drawn  :  Alfo 
tbe  other  Poiot  in  the  fane  lefieAed  Hdw^Jiae  may 
be  found  j  if  the  faid  Thread,  whofe  did  it  la- 

ftened  in  tbc. refleded  Axis,  be  brought  to  touch 
iome  other  part  of  the  fame  Hour-thiead  propo- 
fed ;  fo  tbat  when  (  as  before  )  ibe  End  of  the 
faid  Thread  tonchetb  tbe  Wall  cr  Ccilinp,  fome 
part  of  that  Thread  may  alfo  touch  tiic  Hour-line 
dcfircd,  which  Point  or  Touch  on  the  Wall  or 
Ceiliiur,  is  alfo  another  Point  io  the  £iid  refleded 
Hour  me  defiled.  By  which  two  PdnnfofowHl 
(as  before)  the  refleded  Hour-line  may  be  drawn 
by  a  Thread,  projeding  from  thofe  Points  from 
the  Eye.  at  it  was  formeiJy  diicded  in  draw- 
ing the  fcflcded  HonrJmi  to  an  HorisMKal 
Glaffc 

T«  ^419  ibtRtfita^d  Bpimaid  line,  *md  alf^  the 
m  MfWA  mC^ISfg^  t»  any  [^cUuu.^ 

I.  Ik  dbw  fAe  t^ihStd  BfahmttUhemOtmtt 
erCiMMV* 

Take  tbat  Thread,  whofe Hnd  is  faftencd  in  the 
Centre  of  the  reclining  Glaft,  and  move  ilw  other 
End  Aereof  to  and  fro  m  the  f^  lefleded  Meri. 

dian  fnTmerly  drr.wn,  until  (by  help  of  a  Q^iii 
iliani]  ihe  laid  Thread  is  elevated  aoovc  ttic  re- 
Heded  Horisoa  formerly  drawn,  equal  to  the 
Complement  of  tbe  Latitude,  ( which  as  before 
will  be  always  perpendicular  to  tbc  reverfed  Anii ) 
and  make  a  Point  in  the  faid  refleded  Meridian, 
where  the  End  of  tbe  faid  Thread  toucbeib ;  then 
on  thtt  Pohitaad  die  faid  lefleAed  Meridiailoa 
the  Ceiling,  raife  a  nerf^ndiculsr  Line,  which iS 
the  refleded  Equinoaial  line  deHrcd. 

a.  T*  drm  tbi  Repaed  Trepicks,  or  ttbtrB4r*lUi 

of  Declindttan. 

Firft,  (at  before)  make  or  take  oat  of  fome 
Book  or  Table  of  the  Sm't  Aftikade  for  each  Hour 

of  the  Day,  calculated  for  the  Place  of  Latitude 
propofed,  vthto  the  Sun  is  in  ci'.herof  tbcTro- 
picks,  or  other  parallel  of  Declination:  Then  take 
tbat  Threiad,  whofe  End  is  faftencd  in  tbe  Centre 
of  the  Glais.  move  tbe  other  End  thereof  to  and 
fro  in  the  Hour  line  pr  p  JcJ,  until  by  applying 
one  (ide  of  a  Qgadrani  to  the  faid  Thread 


yon 
fiBd 
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Sun-hetm  mli  be  refieeted  m.  Hrre  we  tb4t 
Kttk,  know  tint  Ok  nBe&ei  Vertica'-p. 


o\f\t  tn 
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find  tbe  Uid  Thread  elevated  above  the  lefle^d 

Horizon  anfwerablc  lo  ihc  Sun's  height  in  rhat 
Hour  propofcd,  wfacD  be  u  in  that  Tropick  oi  De- 
gree ut  Declination  propofed.  Which  Altitude 
Required  will  be  found  in  the  fri  rfziJ  Taf-fc  (m 
thai  End  ralLUUicJ,  which  laul  I  breaLi  being  ot 
tbe  Elevation  above  the  ledrdled  Horizon,  ai  ibr 
iiidT«ble  dtr«(^cih:  Ifaea  muk  what  tbe  find 
of  (be  Tbrrad  (  fo  elevated  )  loucheth  tlie  Wall 
Of  Ceilinp  in  fh.it  Hour  line.*  So  is  one  Point  found 
ta  tbe  retic(^ed  P.iiaUd  of  Dedtnatioa  detired  to 
be  drawn.  In  like  tnaoner,  find  in  tbe  faid  Tabic 
in  tbe  fame  I'arallt;!  or  Degree  of  D:  clini[ion  whai 
Altitude  ibe  San  hath  at  the  next  Hour,  and  ele- 
vate tbe  laid  Thread,  whole  End  is  fafteoed  in  tbe 
Ccnue  of  ibc  Glais,  eaual  to  the  Sun'a  Aldtude 
in  that  Hour  ftbov«  die  raid  refleifted  Horinm.  by 

help  of  I  he  laid  Quadrant,  and  where  the  other  or  perpendicular  under  the  rcfleded'^Hori'20'n'- 
End  of'thc  laid  Thread  filietfa  in  the  Hour-line  -'  •--  -  ' —  -       .      -     -  ? 


the  Axis  or  the  reflected  Hr  riion,  will  alwayj^ 
touod  in  tbe  refleaed  Meridian,  And  iook  how 
inany  Dearees  the  refleded  Horisoo  dtllen  fiom 
the  dircd  Horizon,  fo  many  moft  the  reflcded 
Axi»  of  the  Horizon  differ  froir  the  dired  Axis  of 
be  Horizon:  Heme  ihe  reHi'dcd  Vcrtical-poiai, 
whereby  the  leflofted  Azimiuh-liact  ace  diawn, 
may  be  tbui  tooiid. 

Take  that  Thread  whofc  End  is  fixed  in  the 
Centre  of  the  Glaft,  and  move  the  other  £ad 
thereof  to  and  fro  in  tbe  lefleAed  Meridian,  w* 
til  by  applying  on?  Sic^r  of  a  Quadrant  thereto, 
you  find  tbe  faid  Ihrcad  dcprcfled  jufl  90  Degrees, 


propofedi  make  another  Mark  or  Point.  And  fo 
10  like  manner  make  the  Points  (  belonging  to  that 
Parallel  of  Declinaiion  )  m  the  remaining  Hour- 
lines,  according  to  the  Icveral  Altitudes  found  in 
the  faid  Table  of  Altitudes :  Then  drawing  b) 
band  a  Line  to  pafs  through  tbc^e/erenl  Points  fo 
foun  1  as  before,  wh'ch  Line  is  the  rcflf^ed  Pa^ 
rallrt  ot  tbe  ^un's  Declination  defiret^  In  like 
manner  tnay  be  drawn  all  or  any  other  Parallel  of 
Declination,  which  may  have  rtMpcc^  ro  the  Sun'^ 
^ace,  or  the  I^ength  of  die  Day,  as  ihaii  be  dc 

%  ih-JW  the  fnij  rrf? ■€};■  {  Tn-f-jV'  r,  or  othrr  Pa- 
rdiielt  ot  Deeiiaatiea,  »iti»m  mny  T*idet  etl 
mlMed,  amtj  by  help  of  *  TrifMl  firfi  inW«  m 
,         PaR  b^Tir.l  0-  ethrr  M  fttritt,    Nlt»,  that  sl 

Paraiieii  art  iejjer  L$rc.ef, 

fitft  (at  fnmeHj  il  IheweJ  in  drawing  tbe 
Parallels  of  DedinainMi  10  a  refle<3ing  Horizontal 

GIj  1?)  faften  the  Trigon  on  the  refleded  reverted 
Axis,  lo  ibat  the  Centre  of  tbe  Ttigon  may  be  in 
tlie  Ceone  of  the  Glals,  then  aifo  will  the  Equi- 
DoAial  on  tbe  Trigon  be  peipcndicutar  to  the  laid 
reflected  reverfed  Axis.-  Then  take  tbe  Thread 
fixed  in  the  Centre  of  the  faid  Giafs  (  which  is  al- 
fo  in  tlie  Centre  of  the  Trigon  }  and  lay  it  upon 
tbar  Panllel  of  Dedmation,  drawtt  on  the  laid 
T'l  1,  whcfc  refle(£fed  Parallel  is  reqaired  to  tx 
drawn  on  tbe  Plane  or  Ceiling  :  Then  oaovc  the 
Trigon,  the  Thread  lying  on  the  faid  Parallel,  tin- 
til  the  End  of  the  faid  Thread  touch  nny  Hoiu- 
line  on  the  laid  Wall  or  Ceiling,  in  which  l^oini 
of  Touch  on  that  Hour-line  naake  a  Mark,  fo  will 
■that  Point  be  in  the  t«fleded  Parallel  of  Dedtna- 
■tk»  defioed.  lo  like  manner,  oiove  tbe  OSd  Tri- 
gon, ftill  keeping  rhe  Thread  00  tbe  iame  Parallel 
mtii  tbe  Ena  ot  that  Thread  touch  another  Hour- 
fine  on  tbe  faid  Plane  or  Ceiling,  and  there  alfo 
make  another  Mark.  And  fo  in  like  manner  fin  ' 
a  Point  in  each  Hour-line,  through  which  that  re 
fleded  Parallel  muft  pab ;  then  drawitig  a  Line  to 


paft  th  tough  thofe  feveral  Points  on  the  (aid  Plane 
or  Ceiling,  wfifch  Line  it  the  reflcAcd  PmHel  of 

the  Sim's  Dc.  In:  I'i  ti  deGreJ. 

In  like  maaoer  tnaj  be  drawn  any  oth^r  refied 
«d  Pacallel  d£  Dedfoaiion  rtqvtsed.  1 

3k        die  I{efieticd  Azimuth-  iiaes  fo  an;  l{eth' 

«t  419  MMt  wb0(mi^  tb»t  the 


then  make  a  Mark  oc  Point  wbere  the  other  End 
of  tbe  laid  Thread  tmchetfa  the  faid  refleded  Me- 
ridian on  tbe  Wall,  Grounder  Floor  of  the  [loom, 
which  Point  ib  found,  is  thp  rellciSed  Venical- 
point  deM,  in  wUcb  Mm  laftea  one  Bad  of  s 
Thread : 

Then  on  Paf^ -board  or  other  Material  draw  the 
Points  of  the  Cotnpafs  or  other  Degrees,  placing 
tbe  Centre  theveof  in  the  Centre  of  tbe  Glafs,  and 
the  Meridtu  tbenof  in  tlieiefleAed  Meridian  of 
he  World,  which  faid  Paft-board  mn't  be  ilia  li- 
tuated  in  the  refleded  Horizon  juft  as  tiie  Hori- 
zontal Dial  was  formerly  direded  lo  be  fiitniel. 
for  drawing  the  reHeded  Hour-lines:  And  as  the 
Threads  from  the  Centre  fattened  in  the  refie«aed 
Horizon  were  alfo  the  Hour-lines  on  theHoriaoo» 
tal  Dial,  wheiaby  the  fcfle&cd  Hoar-Ikes  were 
drawn:  So  wm  the  Tbfcadi  firom  the  Cemre 

fiftcrcd  in  the  rcflcifleu  Hosizon  may  lir  iVx  Hr- 
112  ntal  Azimath-hnei,  whereby  the  leliedicd  Azi- 
muth Imcs  raay  be  drawn:  Or  if  that  Thrnd^' 
which  is  fattened  in  theCentrcof  the  Glaf^  be  L'r.i'.>.  n 
exadly  over  any  Ax'muib  line,  the  End  whereof 
being  faftcncd  by  a  Nail  or  other  Means  in  tbe  re- 
deded  Horiion  on  the  Other  Side  of  the  Room, 
there  may  feveral  Pointt  lie  fiwnd  in  the  W^l  or 
Ceiling,  through  which  dieicflcdled  AJumitb-finB 
mutt  pafs.  at  foUowetfa  : 

Take  that  Thread,  one  End  of  which  is  fatten* 
■d  in  the  faid  Vertical-point,  and  bring  it  juft  to 
ouch  the  Azimutb-tbread  formerly  fallcncd,  and 
cinrinuc  il  un.il  the  End  thereof  touch  the  Walt  or 
Ceiling,  (and  aUo  the  Thiead  it  lidf  KMcb  the  <aid 
Azitmiib  it  felf ,  at  befoi«}  in  which  Point  <ff 
Touch  nn  the  ^'all  or  Ceiling  mikc  a  MarV,  thro' 
which  Point  that  rcfleiflal  Azimutb-linc  muft  pafa. 
Then  move  the  faid  String  fattened  in  the  faid 
Vertical- point,  fo  that  it  may  juft  touch  the  fail 
Thread  again,  but  in  another  place.  Then  as  be- 
fore continue  that  Thread,  until  the  End  thereof 
touch  tbe  Wall  or  Ceiling  agaia,  at  before,  and 
tberemalbe  another  Mark,  lisroagh  wUdk  tbeTslA 
rcfleded  Arimuth  linc  nnift  alfo  pals ;  In  like 
manner  may  more  Points  be  found  for  your  far* 
ther  Guide,  in  drawing  that  .A  z  nrattfune.  Boi 
two  fSiic  being  fqnftl  will  be  lofficieac. 

Tt  draw  any  [{ffieHtd  Lint  if  *ny  two  Points  gi* 
ven  cv:r  my  Ptone  mbttftiv^,  witbttu  frtjeB' 
ing  by  the  Syr^ 

Faftea  ,cwo Threads  in  tbe  place  of  tbe  Cen- 
tre of  die  faid  recliaiiig  Gla^  4nwing  tbe  faid 
fibbb  lihicad* 
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TbKlds  ftratght,  fattening  each  of  the  oihw  End^ 
in  the  two  refleded  Aamaihrpoimsfonncily  found 
on  the  WaU  or  Ceiling.  Then  fiwMte  a  Thread 
crofc  or  thwart  the  Room,  (o  as  it  may  crofj  tbofe 
other  Threadf  from  the  Centre,  near  at  right  An 
files,  and  aJ'o  jnft  loucb  both  of  tbem  in  that  Si> 
luaiion.   By  which  faid  Thread  crols  the  Room 
may  any  Number  of  Points  in  ibc  fatd  refleded 
Alimwh- line  to  be  drawn,  be  found  at  pleafure  : 
For  if  the  find  ot  anocbet  Thread  be  alfo  fiaftened 
in  the  Centre  of  tbe  faid  daft,  making  the  other 
End  thereof  to  touch  the  Wall  or  Ceiling,  but  fo 
that  ic  may  alio  jnft  touch  the  faid  Thread,  which 
h  MIened  crols  the  Room,  which  Point  of  Touch 
t>n  the  faid  Wall  or  Ceiling  ii  another  Point  in  the 
faid  rcfl'dcd  Azimuth- line  required  to  be  drawn. 
In  like  mapner  may  more  Paints  be  found  at  every 
Angle  or  Bending  o(  the  WaU  or  Cciiiog  for  the 
cxader  drawing  dwftfleArf  Maratb-jiBC  requi- 
red,  which  doib  find  Points,  whereby  is  drawn 
the  fame  lefleded  Azimuth-line  (  or  other  Lines) 
«r was  fbrmcrly  done  by  a  Thread  to  fitaaicdrllMt 
is  nay  iMrrpofe  between  the  Eye  and  any  two 
Points  afltgned  on  the  Wall  or  Ceiling. 

In  like  manner,  if  the  Thread  fattened  on  the 
loTtber  Side  ot  ibe  Room  were  removed  to  ano- 
ther Asimntli-liiia  on  tite  bid  Paft-boatd,  and 
then  faften  it  again  on  the  further  Side  of  t!ie 
Room  (a«  before)  yoa  may  by  help  of  the  laid 
Tbiead.  faftened  in  the  faid  Vertical' point,  find  le- 
vera!  Points  on  the  Wall  or  Ceiling,  thro'  which 
that  Azimuth-liae  will  pais:  So  may  yon  either  by 
tfanor  the  former  way  draw  what  Az;muth-line» 
wmpleafe,  ckher  in  Points  of  the  Marioer'»Con»- 
Mb  or  Degcees.  ai  yt>a  pleafe^  by  drawing  it  firft 
on  Pad- board,  at  before  is  direcfled. 

And  note  generally,  that  fuch  Relation  the  point 
faVti  on  (be  Floor  or  Ground  in  the  reiieded  re* 
verfed  Axi«,  hath  to  the  Hour-line  drawn  oa  the 
Horizonul  Dial,  in  drawing  tbe  reflcAed  Hoor* 
baetA-Tot  fame  hath  the  tcflcded  Venical-point 
Ibawi  on  the  Ploor  or  Groiwd,  lo  the  Azimuths 
dttun  ontlwFMft'bovd  btheditwiog  thaie- 


 K  £  J? 

N'.iinber  of  Degrees  propofed  above  the  refledad 
Horizon  fibe  Elevatioa  of  which  Thiead  beiaf 
faund,  by  ajyplyiog  a  Qaadiant  thereto)  and  ma- 
king a  Mark  or  Point  where  the  End  of  the  faid 
Thread  loucbctb  tbe  faid  rcficded  Azimuth  drawn 
on  the  Wall  or  Ceiling,  that  Point  lb  faond  is  the 
Point  through  ii^ich  that  Aimicanier  or  reflcfted 
Parallel.of  tbe  Sun's  Altitndemuft  pafs. 

In  like  manner,  remove  the  other  "Er.d  of  the 
taid  1  hread  faikeoed  in  the  Cenye  of  the  GUIs  to 
MMtbcrrefleAad  Atimntfa-lfaic;  and  (as  bcbiv) 
move  it  higher  or  lower,  until  by  applying,  the 
Edge  of  a  Quadrant  to  chat  Thread,  you  find  the 
faid  Thread  above  tbe  refleded  Horizon  on  tbe- 
lame  Number  of  Degrees  firft  propofed,  and  at  the 
End  ot  the  faid  Thread  in  that  rdleded  Azimuth- 
line  drawn  on  the  Wail  or  Ceiling,  I  make  anc  - 
ther  Mark  or  I^ijit,  throooh  wbit^  the  fame  rt- 
flcded  Abntcaotcr  or  ParaNd  of  Ahimdr  imift  a(* 
fo  pafs :  And  fo  in  like  manner  I  find  a  Point  on 
carii  refleded  Azimuth-line,  through  which  ibe 
lame  Parallel  of  Aldtnde  nmit  pafs.    Then  draw- 
ing by  hind  a  Line  to  pals  through  ihefe  fcveral 
Pmnn  fo  found,  as  before,  that  Line  is  the  refled- 
ed ranllel  of  the  Sun's  Altitude  propofed.    In  like 
manner  may  be  drawn  all  tbe  other  Paiaiiels  o£ 
Altimde  dcfiicd,  which  wiH  flww  the  Son's  Mn- 
rude  or  the  Proportion  of  any  Shadow  to  its  Alti- 
tude, at  any  Appearance  of  tii|  Sun's  Reflexion 
thereoot 


a*  Jrgw  tht  R^tSed  Partlleh  ef  th$  Sun's  Alt! 
tude,  pr  Proftrtimttf  Sbtdcmt  to  smf MfgtUmt^ 
GUft  m  any  Ptmt  wbdtfttver,  tUt  rie  5h»- 
htamt  he  rcileUfd  on.  Here  note,  that  Ptrsl- 
UU  of  Altitude  «ri  i»ff*r  Chciet,  tber^firt  4Ut 
mt  rtfrtftntii  hf  *  tigMim. 

Pifft,  know  generally  that  what  refped  the  Pa 
f^ls  of  Dedinatioo  have  to  Hour-lines,  fuch 
have  die  Parallels  of  Akitade  to  the  Asnnwba. 

For  if  one  End  of  a  Thread  be  fiifteiied  m  the 
fUce  of  tbe  Centre  of  the  reclining  Glals,  and  the 
ocher  moted  to  and  fro  u  aov  tefledird  Azi^ 
piuli*HM^  vMilikn  finl  TliiMMl  bt  elevated  any 


Ttf  irm  tht  Jtwi/h  w  eld  Vnefttal  Mtur^Hntt  t» 
Mtijf  Hjc'inirg  Gl.tit  on  any  Plant  ahjtfeever 
tbst  tht  Sm^-btetnt  vtill  kt  rtfieStd  m.  Here 
ms*.  Urn  $St  ^mp>  Bmr4um  mt 


gr*at 


Firft,  (by  the  Rules  formerly  given)  draw  two 
refleded  Parallels  of  Declination  of  i6  deg.  f  s', 
th0  one  being  near  the  Summer,  and  the  odier 
near  the  Winter-Tropic  ks :  Fur  when  the  Sun  hath 
that  Declination,  tbe  Day  is  i ;  Hoan  longiin  the 
Snmmer,  and  9  in  she  Winter ;  Then  ( a»  » tori 
merly  direded)  fituate  a  Tnread  juft  between  the 
Eye,  and  thofe  three  Points  in  tbe  faid  rciiedcd 
Dial,  as  is  ezprefTed  in  the  infuing  Table,  fo  may 
yon  thereby  draw  all  or  any  of  thofe  Jewilh  Hood* 
Itoet  dcfifcd,  which  will  ac  any  Appearaooe  of  the 
Spot  by  tbe  Reflex  of  the  Glals  amongft  thofe 
Hour-lines,  (hew  bow  maoy  of  the  Emal  Hours 
it  paft  fince  Sno-iifing,  at  waa  dcf MdC  Mow  in 
this  Latitude  of  3 1  deg.  30*.  If  the  Parallels  of 
(he  Sun's  Declination  be  drawn,  both  when  the 
Day  is  9  and  1 5  Hours  long,  that  is,  when  it  it 
16  de|^  Jf*,  any  of  diofe  Jewiih  Hom-lioes  will 
hnerMI  the  common  Hoar-tines,  either  npon  tbe 
Hours.  Half-hours,  or  Quarters.  And  fuch  a  De- 
dinatioo nug^  found,  that  icptfJiiodo  iaaax 
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REFLEC  riNG  Teitjcopr.    iee  Teli/etfe. 

REFLECTION  is  a  Puwcr  the  Human  Mind 
hath  of  perceiving  m  own  Operations,  wnhin  it 
felf,  when  it  it  employed  about  the ///mi  it  baib 
belbie  gotten  by  SMianoo}  wbicb  Oftrtti  tu, 
when  we  come  lo  icfleA  tod  cxm6dcr  oo  tbetn, 
do  furnifli  our  Umierftanding  wiih  a  prcar  Nnm 
bcr  ot  Ideas,  wbicb  couid  aai  be  haJ  by  bare  Sen- 
fkrimtt  of  things  without  us :  Such  as  Peretftien 
Thittkiw,  Belifving,  nouttiug,  H^t/cninf^,  Kjtcw. 
img,  mliing,  &c.  and  all  the  ditfcring  Adions  of 
the  Mind. 

REFLfiGTlON  io  the  Pydugcrcan  or  Coper- 
fncan  Syftem  if  the  Diftanoe  of  tlw  Pole  from  tbe 

Horiz  on  of  the  DisSc;  wbich  is  ibe  lamc 'fiing 
the  ^ua's  Dcclinatioo  in  ibe  Ptokmaick  Hypoibc* 


REbLHXlBiLlTY  nf  the  Rays  of  Light  is 
their  Difpoiition  lu  be  earned  back  into  ibe  lainc 
hkdium,  from  any  other  Medimm  on  wbofe  Sur- 
lacetbey  fall ;  OM  iberefafe  tholie  Ra)S  are  more 
or  lefs  reflesiUt,  wlkicb  afCKCumed  back  more  or 
lefs  eaGly. 

A<  if  Light  pala  oat  of  Glad  inw  Air,  aod  by 

being  enclined  more  and  more  to  the  cr.mmon  Sur- 
face of  the  Glafs  and  Air,  begins  at  length  to  be 
totally  rcflcdhd  by  ihit  Surtiic ;  tlicU-  Sorts  cit 
Rays  which  at  like  Incidences  are  rrticdted  moil 
copioufly ;  or  by  inclbing  the  Rays  bcgio  fooneft 
to  be  totally  reHet^ed,  arc  Boft  icflrxtMO.  Hew 
ttu'i  O^tickf,  p.  2. 

There  it  the  fame  cooftani  Relation  bctweer 
Colour  and  Reflex ibility :  Light  of  a  vioktCa 
lour  being  in  like  Circuir.itauccs  receded  at  leafl 
ThickocU  of  atty  Plate  or  bubble  ^  (Ice  ObC  i), 
■4,  and  If.  compared  w«b  4  or  iBib )  Tbe  red 
Rays  at  the  greatcft  Thicknf  (fcs  j  and  tbe  intei* 
mediate  Colours  at  iniera'.cdtate  ThickneiTo  ;  So 
tbat  tbecolcrcuck  Propenicsof  the  Ra}Smoftbc 
coomiiewitb  thcaif  aod  immutable. 

REFORM,  lorrferm  in  a  Mill'^ry  Scnfe  is  to 
reduce  a  Body  of  Men  either  by  disbanding  the 
.Whole,  orooly  breaking*  Pan,  and  retaining  the 
Relt,  or  fometimes  by  incorpocaiiog  (hen  in  oiher 
Regiments.   So  that  a  , 

REFORMED  0§etr  b  one  #bofe  Troop  or 
Company  is  Rroke,  and  be  cootinoed  in  eitlier 
whole  or  half  Pay,  doing  Duty  to  ibe  Regimeor. 

REFRACTED  0/4/j  are  iuch  as  fliew  the  true 
Hour  only,  by  the  tseani  of  fbmc  RcfraAieg 
Tranfparent  FJuid  :  As  ih^S 

If  you  ftxk  up  a  Fiu  or  Sack,  or  alTign  any 
Point  in  any  Concave,  Bowl,  or  Diih.  10  ihewthe 
Hour,  and  make  that  ibe  Centre  o£  your  Hori- 
zoarat  Dial ;  ( lee HffitStd Dialtiug)  afflgning the 
Meridian  Line  on  the  Edges  of  ihcl^ow!,  point  out 
the  reft  .of  (be  Hoar-ltne  alfo  cn  the  EJges  of  tbe 
Bowl,  and  ukiog  away  ibe  Horizontal  Dial,  clc 
v.itr  a  "^  rinp  nr  Thread  trom  the  End  of  the  faiJ 
Pin  (aitcncd  thcre'o  over  the  Meridian  Line,  equal 
to  the  Latitude  or  Elevation  of  the  Pole  of  the 
Place :  Then  with  a  Caadle,  ot  by  bringing  tbe 
Thread  to  utt  a  Sbadow  on  any  noiir- jpoint  for> 
merly  mark'i!  out  on  tbe  Edges  of  the  Bowl,  that 
Shade  iu  the  Bu^vl  is  the  true  Hour-line ;  and  if 
the  fiowl  be  full  of  Water,  ^c.  Wlienthiiisdone, 
it  will  never  Ihew  tbe  mie  How  by  the  Sbadow 
Vol.  II 


of  ibc  Top  ot  Ibe  Fin>  but  wben  filled  again  wuii 
tbe  fameiiQoor. 

refraction;  SW  j/.  Newtc»  in  his  Optifkt 
P'  S6>  57>  sBt  Oo  this  Natural  Suppofition  (bat 
Bodits  tefriH  Light  hf  sSing  ufm  U$  l(«7l  *"  Linet 
f or ftndiculgr  19  their  Surf ticet,  demooftratc?!  7Tu« 
the  Sine  tf  Incidence  t/  nnj  Jly  ^  Light  cetifi- 
Jerid  0f»t,  it  te  its  Sim  ^  I(ffr4^im  UkMffwm 
Si€€  itieidenee. 

And  at  be  fliewitbatihe  Sunt Ugbc  conflfti  of 
Rayj  of  different  Degrees  of  Refrangibility ;  fo 

61.  be  proves  that  the  Diflbreoce  of  the  Refra- 
Aiooof  tbe  leaft  Refrangible  and  vaoA  Refnuigi> 
'  1 '  Rjyj  is  about  the  17  4-  Pan  of  the  whole  Re" 
traction  of  the  tnean  refrangible  Rays;  and  that 
in  fome  Refradions,  tbe  Rctradion  of  tbelcalt 
to  that  of  the  moft  refrangible  Rayi^  i9T«ryne«v- 
ly  as  »7  to  18. 

Then  in  Book  z.  Part  3.  He  demonftrates  that 
Bodies  rcfled  and  refraA  Lijlbt  by  one  aqd  the 
fame  Flower  varioofly  eiercited  in  variomGr- 
cumftaocet,  (  (re  Reflexion )  and  then  he  romcs 
to  this  Propulition  ;  That  if  Light  be  Iwifter  iti 
Bodies  than  in  vgcuo,  in  the  Proportion  of  the 
Sines  which  mealuie  the  RefraJlicn  of  tbofe  Bo- 
dies, then  tbe  Fercet  t/  the  Badici  to  rrfl^il  tnd  re- 
f^aH  Ligl't,  are  terjf  nearly  prepartional  rn  the  Den- 
fit  iei  »f  the  ftitne  Bodies  i  ezcepibg  llut  uoduotia 
and  falphnreoos  Bodiet  fcfraa  naore  than  oiben 
of  the  fame  Denfity.  Of  this  at  p.  7  j.  he  givfs  a 
Table,  and  compaies  the  retracing  Power  ot  many 
Bodies  with  (hat  of  the  Air. 

And  the  Refraction  of  tbe  Air  it  determined  by 
that  of  the  Atroofphere  obferved  by  Afltronomers, 
and  he  iTiCvVs  dm  ibc  whole  Refradion  of  Light 
in  pafliogihro'  the  Atmofpbere,  from  tbe  higbcll 
and  rareft  Pan  of  it  down  to  the  loweil  and  den- 
Iclt,  is  equsl  to  the  Refradion  it  would  fuffcr,  io 
paffing  at  like  Obliquity  out  of  a  Vacttum  imme« 
diately  into  Air  of  equal  Denlicy,  widi  that  in  the 
lowcft  Part  of  ibe  Atmofpbere^ 

In  particular  be  ibewt  tbere,  That  tbe  RefraAi^ 

nns  of  a  Pfeudo  Tofti^.  a  Stleniiis,  Rock  Chryftal, 
liUnd  Chryftal,  vulgar  Glafs,  (i. «.  Sand-  melted 
together  )  and  Giaii  of  Antimony ;  wbicb  are  let- 
reftrial  Itony  Akalizite  Concretes;  and  of  Air, 
(wbich  probably  is  the  lleiult  of  iuch  Subftancet 
by  fermentation)  tbo'tbcfe  Subibncct  be  very  dif- 
fering from  one  anmber  in  Deniiiy,  yet  have  tbcy 
f beir  refraAing  Powers  almoft  in  the  Clime  f(fth 
to  '  nc  another  as  their  Dcnficit  ^  .-.;s:  Excep  ing 
that  the  Refradion  of  that  ftrange  ^ubftance,  ljUnd 
Cbrjflal,  is  a  little  greater  than  the  Reft.  Aod ' 
particulnrli,-  .f/',  wh'rh  is  i  >  Tixe?  rarer  thati 
the  Py.ftt.ia  i  c^<i^,  and  1  iccis  iar<.r  ih.in  Glals 

of  Antimony, hath,  notwithfianding  iisRaricy,  the 
fame  refr«fting  Power  in  refped  of  its  Denfity, 
whicb  (bote  two  vety  denfe  Sahftaneci  bave  in  re» 
rped  oi  theirs ;  excepting  fb  filr  U  thofe  twodif* 
fcr  one  tiom  another. 

Anain,  th^  Refraiflion  of  Campbire,  Oi!0!'vp, 
Line  Iccd.Oii,  Spirits  ot  Turpentine,  Amber,  whu  ti 
are  fat  fulphureous  Bodies;  and  a  Diamcnd, 
(wbicb  probably  is  an  ^D<^luons  Snbftance  coa- 
gulaccd)  bave  tbeir  refraftive  POwen  in  prr por- 
tion to  one  another  as  their  Oeofiiitt  j  wilbooc 
any  conbderable  Variation. 

But  tbe  lefraftive  Power  of  tbefe  VnRuetis  Bo* 
diea  is  <  r  1  Timca  greater  in  refpcd  of  tbeir 
4  li  2  Dm- 
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Pen^iet.  than  the  refradive  Powen  of  llw  fot- 
mcr  Sabftances  in  refped  of  tbeiri. 

lV0Nr  haib  «  refiradive  Power  in  a  middle  De> 
gree  between  riwfe  two  Soru  of  Suhfttiioei,  and 
probably  i<  of  a  imddle  Nanife;  for  oar  of  it 
grow  all  vcgccable  and  animal  Subftances,  whi  h 
coofift  as  well  of  falpbareooi,  fac  and  inflatnabie 
Vatttf  as  of  eanbly,  lean,  and  alcalizate  Onei. 

Sdlti  snd  Vitriols  hivc  refraAive  Powers  in  a 
middle  Degree  bciwcen  ibolc  of  earthy  Snbftin- 
cesand  Water;  and  accordingly  are  compt  f  1  <  i 
iholietwQ  Somof  SutrfkaiKcs:  for  by  DiftiUation 
am)  Rc^BficaiioD  of  tbrirSpiriv, 

Sfhi'::  vf  tVim  have  a  rcfraAivc  Power  In  a 
niiddlc  Degree  between  thofe  of  Water  and  oily 
Sabftances;  and  accordingly  feems  lo  be  ci  n  pc 
fed  of  both,  united  by  Fcrmcnution :  The  Water, 
by  meani  of  fome  SaUne  Spirits  with  which  it  is 
impregnated,  diflblving  the  0;i,  and  volatilizing 
is  Of  the  hOuaa-.  tor  Spirit  of  Wine  is  infiamable 
by  nemof  inotty  Pisra;  aod  beiog diftilled  of- 
sen  from  SaJr  of  Tinar.  growjby  erery  IXftilla- 
lion  more  and  more  «(^ueous  and  flegmatick* 

So  that  it  feems  rational  to  attribute  the  Refra- 
Sive  Powtr  tftUBtJieM  dti*ftjh  if  mt  mbtify,  $9  ibt 
fulfhur*9Ut  PMrt$  wttb  wAM  thtf  *hmd.  For  it's 
probable  that  all  Bodies  abound  more  or  Itfs  \m  f. 
Sulphtus.  And  as  Light  congregated  by  a  Burning 
Glafs,  ads  moft  upon  fnlpbarous  Bodies,  to  tnm 
rhf  m  into  the  Fire  and  Flame ;  fo,  fince  all  Adion  i^ 
mutual,  iiolphurs  ought  loaftmoft  upon  Light:  And 
that  the  Adion  between  Lishtand  Bfidics  i<  it  luual. 
flpBcui  trom  beace,  that  the  denfeft  Bodies  wbtcb 
retnAsHNd  ftfleftL^btnaftftrongly.  grow  hot* 
tcft  in  the  StimmerSan,  hj  iheAoiM  of  iIk 
rcfradeii  or  reflcded  Light. 

At  the  End  of  his  Latin  Edition  of  the  Opticks 
indW  Qoery  it.  He  fliews  that  the Canfe of  ^e- 
ftOim  ( and  ReflestOft  both)  ti  Ac  Atmdton 
of  the  Paru  of  the  refrading  Body,  stSing  it  a 
little  diftaoce,  upon  the  Rays  of  Light  as  tbey 
pais  thro*  it. 

And  becan!e  the  Particles  which  compofe  the 
Jfignd  Chrjftal  {fee  Light )  do  all  t6t  by  a  C9nfi 
miUr  ^ftia,  on  the  Rays  of  Light  in  order  to 
{MWduoe  Uut  X/miftuU  HifiraHim,  which  it  obfer- 
vcd  to  diw  odd  Body  i  Tberefere  *its  probable 
that  thole  Particlettn  the  formi-ig  thr  Parts  of  that 
Cbryftal,  were  not  only  dilpoied  ibcmfclves  in 
enuin  OriHr$  fo  that  their  Extremities  aK  looking 
<be  (anc       dwy  did  concKte  into  regolar  Fi 

Eatei ;  bnc  ano  din  ibeir  Sidei,  that  \»  focb  as  were 
omogenc^!  as  to  their  attrsifllr.g  Forces,  by  a  kind 
of  Ptlsr  Virtue  or  totaritj,  were  all  turned  the 
fame  way. 

The  fame  Excellent  Aathor  Ibews  Optic.  Lat. 
/.  316*  That  having  demooftrated  in  bis  Princi- 
pi*  i  that  if  Refra(ilion  were  caufed  by  the  At- 
tradion  of  the  Rays  of  Lig^ti  the  Sine  Qf  tb* 
Angle  of  ttMtdenet  woft  be  M  That  «f  the  r^»B*i 
Angk  ttlmtys  intgiv^n  R-ttio  ;  and  this  being  by 
irepeared  Experience  found  to  be  troe  ia  ft&  : 
'tis  then  olain  tins  AuroftiiM  ii  ibo  Cmfe  of  the 
iLa|»ofLi£iic  ^ 

REFRANGIBILITY  cf  th      cf  u^h.  Si 
IfiHemm  defines  to  be  their  Dilpoiiuoo  to  be  rc 
fr^iRtd,  ornrrwc/oMoftlwir  way,  in  pafling  oat 
of  one  Tranlparent  Body  or  Medium  into  ano 
tber ;  and  a  greater  or  lefs  Refrangibility  of  Kayt 

l^thriir  Oi(fd|naoiDbeiniied  none  or  kft  «nt 


of  their  way  ( m  Obfervat.  24  of  Ins  Opkki)  in 
like  Incidences  on  the  fame  Medium . 

He  Ihews  alio  that  there  is  cooftant  Rebidoa 
betwen  Colonrt  and  RefiwigibUity:  Tbe  moft 
refrangible  Rays  being  of  a  vltfet  Cdm ;  the  leaft 
rffrsrpible  Rtdi  and  thofe  of  intermeJure  Co- 
lours, having  proportionably  intermediate  Decree* 
of  Refrangibility. 

REGAL  F>y]b«i  are  Whales  and  Snirgeons,ift». 
E'j;^.  e.  5.  to  which  fomc  add  Porpuffes.  Tte 
K;ng  by  h;?  Prerogative,  hath  every  Whale  caft 
alliore  in  bis  Dominioos,  oolds  granted  to  Sub- 
jeds  by  fpecial  Wordt:  ncKbg  UdiftH  M 
the  Head  and  Body  ;  and  the  Queen  the  Tail  to 
make  Whale  bones  for  her  Royal  Veftmcnts. 

REGALIA,  are  the  Pcrfonal  Prerogatives  of  a 
Prince ;  and  thefe  are  either  prercgttivti  ei  ^ 
ftiet ;  focb  as  his  Power  over  Wiightt  ami  Mm* 

fitrei;  of  Ceinlrjg  "hiittey;  of  wi4^^i'bjj  ArJjr'y?  jrr r, 

or  Prmg4tivt$  t/  Favour :  Sncb  as  the  Power 
of  mmI^  CnwmmMm  and  CtUigu,  &c 

REGARDERS  »/  tbt  Pertfii   «- 

REGARDATORESfiir#/J,rr  ""V 
a  Son  of  Officers,  who  were  every  Year,  upon 
Oath,  to  make  a  !Ug4ird^  or  to  make  m  View  of  the 
Poreft  Limits,  and  to  enqoire  into  all  the  Dama* 
pri  and  Trefpaffjs  t  imri^irJ,  »ni!  to  prcfemC 
them  at  tbe  next  Swain  histe  or  Fcrefi  Court.  Mtnm 
wtd  refers  their  Inftitution  to  K.  Htnrt  11.  Bat 
Spelmnn  thinks  tbcNatnc  at  !caft  was  gi\  cn  flnrf" ; 
and  that  then  they  were  tbe  tame  with  tboic  U&- 
ccrs,  called  Offitdtt  ytMfums,  Or.  J^fwan^  Par. 
Aoiiq. 

REGIUS  Profeffir  Jam  it.  Cmf,  i.  c*f.  17. 

VLHenry  tbe  Eighth  founded  fire  Let^res  in  cadi 
of  our  Univerfitics,  ti>^.  M  Divinity,  Hebrew, 
Greek,  Law,  and  Phyfick ;  the  Readcn  <tf  which 
Ledores  are  bi  ibe  Univcffity  StatniMi  called 

/^fjj/i  Proftfftret, 
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tiberavit  feijinam  de  tntjaTt  ptTtt  ijuam  deberett  It 
a  Writ  judicial  mentioned,  fyg.  ^udie.  fol.  t).  f  1; 
and  in  f»L  54.  there  is  another;  Writ  mentioned  o( 
this  Name  and  Naiure. 

REHABILIATION  Amuxy.  H.  8.  ctp.  ii.- 
was  ooe  of  ihofe  £z»£kions  meatiooed  in  ibac. 
Sianne  to  be  dabncd  beictofbre  by  tbe  Piope 
mEngUndi  and  feems  to  (ignific  a  or  Br*i'<r, 
for  rc'inabling  a  fpirieusl  Perfoti  tp  exercife  hit 
Fan&ion,  that  was  formerly  difabled. 

RE  INFORCED  Riag  of  a  Caeom,  if  tbac 
which  is  next  after  tbe  lV«iktuV»i,  betweeo  tbcaa 
and  tbe  Vent,  and  tbe  He'inftrcei  pirt  of  a  Gtl% 
is  from  the  Bale  Ring  to  the  Re  ioforced  Ring, 
This  part  iimade  diidwr  bi  Mcial  thao  any  Other 
part  of  the  Piece. 

RELATION  in  the  l  aw  fenfe  is  tbe  fame  as 
FiQio  Jmi$,  to  make  a  Nullity  of  a  thing  from  tbe 
begiooiog  f^fora  certain  loteor)  which  bad  Eireoce, 
nit  O.  trf .  ?•  fil  98.  Batlfr  and  B4ltrv^s  Cafe  ; 
but  more  pl'^nly  th>is :  Rdntim  is  where,  Jn  con- 
fideration  ot  Law  two  Ttmtt,  or  other  things  are 
confidered  fo,  as  if  they  were  all  one ;  and  by 
this  the  thing  fobfequent  is  (aiA  to  take  in  fiflett 
hy  ^(ttim,  it  the  Time  fneeeding.  Am  if  A  6m» 
ii  er  a  Writing  to  B,  lobedelivered  to  C,  as  the 
Deed  of  A,  when  C  has  paid  a  Summ  of  Money. 
Here  when  the  Money  is  paid,  and  tbe  Writing 
delivered  ;  this  Hiall  be  taken  as  tbe  Deed  of  A, 
at  the  Time  when  it  was  firji  delivered.  And  fo 
Will  of  Fatliamcnt,  to  wlndi  tbe  Qpeai  afTents 

on 


Digitized  by  Google 


REN 


oa  the  iMfi  Day  oi  Pariiamcnc  rhall  i{tl»ie,  and  be 
of  Force  fiom  tbe  fitji  Day  of  (he  Setiion. 

RELIEF,  H^lrvamen,  (in  Doomfday  HelevMtio. 
Hekvium)  «*»  a  certain  Srmm  of  Mf^ncy,  which 
the  Tenani  holding  by  Knigbts  Service,  Grand 
Sergeanty,  or  oiher  Tenure,  for  which  HonoMe 
or  Regal  Service  is  due  j  oc  by  Soc«ie»  wr 
which  no  Hontage  iidnely  paid  to  his  Lora  v  bb 
Entrance,  AiJ^.  Cart.c.  a.  and  E.  i.  Scat.  i. 
C^mt  Verbvr,  Uitb  S(^titf  was  fiivca  by  tbe  Tc- 
mill  or  V«f&l  that  wti  of  perfet^  Age,  after  tbe 
ffXinring  of  his  Wardlhip,  to  the  Superior  L^d 
■  of  whom  be  belt!  his  Lands  in  Knight  Service . 
That  is  by  f#'ir</  and  V;  for  by  payment 
thereof  be  l^tlievn,  aod  «s  ti  were  ninstt 
lech  up  again  bis  Lands  «fier  ibey  fwt  bto 
bis  Superiors  Hand,  by  Re«(bii  of  Waidlbipi 
Set  alio  II  Csf.  1. «.  14. 

RELIEF.  HfUviam,  was  ■  Fine  fonnerly  paid 
to  the  King  by  every  one  that  time  ro  the  Inhc- 
litancc  ot  Land  held  ia  Capite,  or  Military  Sir- 
fice,  to  {{clieve,  or  as  it  were  to  redeem  their  E- 
ftate.  and  to  hold  Poffcflioo  of  it.  At  firft  it  coo. 
fitted  in  Horles  aod  Arms,  till  by  the  Aftfe  of 
Arms  in  17  Hmrj  >.  every  Man's  Armour  wa^ 
ere^rvcd  for  bis  Heir,  and  tbe  J{«/m/ payable  in 
\Motie7,  of  wbkb  tiie  fin  Rttci  were  dnemiiied 
by  M.::':.:  r/'.j: .'4. 

RELIEFS  were  payable  alio  not  only  to  the 
King  as  Supreme  Lord,  but  to  all  Barons  and 
Knighrs  by  thofc  Tenantt  who  held  under  tbcm 
by  MUiiary  Service.    B^Uv/ire  was  tbe  word  for 

faying  fucb  Relief,  and  toroBainngby  ibai  iiie«i» 
oire#ion  of  fucb  Eftate 

Some  Cuftomary  and  Serrile  Temmi  pud  a 

Htlicf  \o:  renewing  r  f  i  Titiure,  on  the  Death  of 
the  lift  PolTellor.    ICjnnet's  Patoch.  Antiquit. 

RENEW fNTG  tf  Lf^ifrf  a'rd  L'lvts,  Sec  (See 
alfo  Hfvei/imi  j  Tho'  th;rc  be  Variety  of  Tables 
extant  for  comparing  Intereft  atid  Annaitiei ;  { in 
sbii  VoL)  ycc  all  the  Uttle  Book  of  Tablet  for 
t(fwmiig  *»i  Jhnbaftng  Colltgt  mi  Chureh  Ln^et, 

was  inibliiTii  d  at  Cnmbridgt,  (  and  recommended 
by  the  Famous  Sit  If.  Nemten )  there  was  a  Defed 
b  this  Affair,  Bat  ibera  Che  Tablei  are  not  only 
eafie  and  rnmmodioasy  and  their  Cooftrtuftion 
clear;  bui  the  GrmnJ  and  Hetfms  of  Rfriwirg, 
are  given,  from  the  Conftrudion  and  Ufe  of  a 
linie  Tabkof  t^fvet&mt  i  which  voa  will  find  in 
Aned  bere  with  in  Ufc  aod  AppUcatiao  voder  tbe 
«vord  H^rjum. 

I  have  tiierefore  given  yon  the  following,  plain 
•nd  eafie  Tth^t  of  Hfnewing,  from  ibe  (aid  Book ; 
by  tbe  Ufc  of  which  the  Renewing  of  Lerifcs  or 
i.ivcs,  will  become  a  dear,  tacile  and  intelligible 
Tluog. 

And  altho*  thefe  Tahles  arc  only  for  Leafes  of  21, 
10,  40,  and  JO  Years  i  yet  by  the  Table  of 
ver/um  above  mentioned,  other  Tables  of  Re- 
newing of  Leafes  for  any  Namber  of  Years  under 
41.  may  be  made;  as  by  tbif  Bzunple  will  ap 
pear. 

Suppofe  in  a  Leafe  of  31  Years,  I  wonld  re- 
new  7  Years  lapl'ed ;  allowing  6  /.  per. Cent,  peo- 
fir.  To  do  thif,  I  uke  the  Summ  of  tbe  Reverfi* 
on$  for  7  Years  t  rom  3 1  upwards  f  from  the 
Table  of  Reverfions)  accounung  31  as  f  ;  which 
SmnBi  ia  t  /.  7  <.  7  J>  o  e.  or  according  to  the 
way  of  acomauiig  in  tbe  foUom^  Tables;  i 
Year,  •Qparmn,  t  MMibi iad  s Dedmal pani 
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purchale  ;  and  that  is  tbe  to  be  paid  tor  re- 
newing the  7  Years  lapfed.  and  which  was  fought* 
And  this  being  underftood  it  will  not  be  diffi- 
cult to  do  the  like  for  any  other  Nnmber  ot  Years, 
cither  in  this  or  any  other  Lealc ;  and  according 
to  an)  l  : her  Rate  of  Intereft. 

As  10  tbe  Nanue  of  die  fbUowing  Tables,  tbey 
dtfictf  a  Hole  from  Mr.  MarM^  in  tbe  Rate  of  lo- 
ereft  for  which  they  are  calculated. 

Mr.  JEerndi  are  aaadeat  ni,  g/.  6i»r\pir 
Cent.  But  dnsTaUefiwreiieiriiigaleafeataE 
Years,  ii  calculated  at  11  /.  11  /.  84^  TT4-,and 
at  s,  6,  8  and  10  per  Cmfm  So  the  Fine  for  re- 
newing  7  Years  lapfed  in  a  Leafe  of  at  Years,  by 
^ors^'s  Tables  is  t/.  I/.  5.y.  (i  c.)  i  Year, 
tod  i  Weeks  pnrcbafe :  Bat  by  oar  Tables  it  ia 
but  «M  Tetri  Vslue,  at  it  &  ti  8  7,  tt  ^ 
Cent.  Tbe  Reafon  of  wbirh  i<r.  becaufc  the  l{*te 
3f  Intaeji  it  greater:  But  when  the  I{ttt  of  Inttrefi. 
it  liffer,  then  the  Fine  it  gretttr. 

Tboa  at  10  /.  per  Cent.  Tbe  Fine  for  renewing 
7  Y«an'lapled,  is  t  Years,  i  Qtiarters,  and  t 
Weeks  Value  :  But  at  8  /.  per  Cent,  the  Fine  for 
rf  newing  \^  Years  lapfed,  is  above  I  Year  aod 
}  Quarters  Value;  and  at  6  ptrCtHi,  the  Fine  i* 
I  Years  and  almoft  an  b«If  Valu? 

So  in  tbe  Table  for  renewing  a  Leafe  oi  zo 
Yean,  at  txl.  6t.  per  Cent,  The  Fine  for  re^ 
newing?  Yean  lapliBd,  is  bat  ooe  Yean  Value  in 
tbefe  TaUet;  whereas  io  bis.  it  is  i  /.  ?  /.  8  di 
That  is  one  Year  arul  .ibove  two  Monihs  Valine* 
But  at  5,  6.  8  and  to  I,  per  Cent,  lite  Fine  itgreS' 
ttr,  beorab  the  I(if»efhutnfiifhfi,  «  waa  lakl 
above* 

And  that  this  is  Hizjit,  will  appear,  if  you  con- 
fider  that  tbe  Tailet  fear  l(puwing  of  Letfet,  confift 
of  the  Smm  tf  tbt  TMis  if  t{^fm.  Of  Dtem^t 
of  Mmer. 

For 'tis  appa'-ent  that  the  greater  the  Rate  of  lo- 
lereft  is,  tbe  ^mter  is  tbe  DtereMft  of  Money  in 
(he  Reverfion  .-  And  confeqaently  the  iejfer  are  tbe 
Summt  of  tbofc  Rcvt>rfinn? ;  which  are  the  Fin$$ 
(ot  I{enewing:  An  bxampie  will  make  this  very} 
plain. 

U  yon  look  into  the  Table  of  Revetfiooi,  yori 
will  find  7  That  1 1  or  set.  m  40 Yean,  iferr*«-. 

;  10  1  Pfnce  Halfpenny  at  ill  C^m.  cnirt- 
pound  intereft;  and  at  lo  L  per  Cent,  iidecrealea 
to  5  Pence  Farthing  in  40  Yeaif  :Now  iheSoBUa 
of  tbcle  ReverConj  for  7  Yfars,  accounting  40  as 
39  as  I,  &c.  is  but  2  1.  \  d.  2  q.  Batat  10 
per  Cent,  the  Summ  fear  7  Years  is  4t.  zd. 
which  Summs  are  tbe  Finu  lor  rebcwiog  7  Yeata 
lapfed  in  a  Leale  of  40  Yeati,  at  the  Rates  of  |i# 

and  10  ptr  Cent. 

ftom  whence 'tis  clear  and  f^o,  thai  ihc  lejjer 
the  Rate  oi  Intereft  is,  tbe  gr§mr  muh  be  the 
FiW  for  renewing :  And  tbe  |rr4<rr  that  Rate  is« 
the  ie/fir  muft  be  the  Pint :  And  confequenily  th6 
Difference  beiwecn  thefe  Tables  and  /Eaoidi  ari- 
(es  only  from  tbe  ditfeteni  Rate  of  loteicftt  foe 
which  tbey  werecalcnhted* 

Tbe  following  Tables  for  renewing  inJ  ptrrcha- 
fing  of  Lealiet,  do  (hew  the  Value  in  Jetrs,  Qjutr* 
tert,  Mmth,  and  Decimnl  Parti  of  a  Mootb,  ac 
counting  3  Months  to  a  Qaarter,  and  that  a  Mantb 
is  divided  into  Ten  parts.  And  the'  this  way  of 
Divifion  be  not  quite  Co  exat^  at  if  it  were  ex- 
preft  in  Decimals  of  Pumds,  StMngt,  Fmm,  fice^ 
Vet  meie  Aaiiliar  and  cbiiiiiiadioa^  iad  thtf 
Oiflamseiiftiy  inroaidfrahfe,  focii  frillnave£ 
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be  Above  a  Decimal  of  a  Month  over  or  under  ibe 
true  Value,  which  in  tbefe  Confiderattons  bnoi 

to  be  regtrdcd.  .A  nJ  fhcrcfoic  V.  hen  a  Fine  is  re- 
qtlircd  of  any  Perfoo,  either  for  renewing  or  pur- 
cnaflng  of  a  Lraie,  riie  Tablet  will  (hew  exa<S!y 

encagh  whst  P^Tf^  ot  Inter  eft  it  allowrii  :  And  lo 
it  any  one  ».ouJd^iw  or  tat^t  a  tiac  accoiding  to 
«By  Kate  of  Intercft  propotedi  ibey  maydottnrar 
enough  by  the  Tablei. 

At  I  /.  per  Ah.  Rent,*  the  Dtvifions  by  tbefe  Ta- 
blei  will  be  5  I.  fer  Qiurter.  is.  Si  per  Month, 
aod  a  Decimal  of  a  Month  td.  And  bccaufe 
ibere  are  4  Weeks  in  a  Month  it  will  be  ;  d.  per 
Week  ;  fiveDec  anh  rf  2  Month  therefore  make 
10^.  which  are  cqwzi  tu  z  Weeks,  and  3  Deci- 
mals ot  a  Month  ate  butt  Penny  above  a  Week; 
lo  that  'tt>  eafie  to  ram  tbe  Dtomal  f«ii>  of  a 
Monib  inio  Wceki. 

And  tbele  Kind  of  Numbers  will  be  eafiJy  ad- 
ded oc  feftfaAdi  tttn  ibeic  %  fiuunplea. 

r.  iif  Af.  d.f 

Suppofe  I  were  to  add       3    x  16 
tbde%¥ioa,  a    1  17 

Somm  6     z     o  i 


ADDITION. 
I  fay  7  and  6  makes  13  Dccimais,  10  of  ubich 
making  a  Month,  I  write  3  and  carry  i  ;  1  I  car* 
ried  and  2  Months  makes  j  Months ;  wbrrefuic  1 
write  a  Cypher,  and  carry  1  Quarter, 

And  this  being  underftooc*,  SubftradioQ  will  alfo 
be  caiki  m  ia  ois  Inftance. 

T.  J2-   A*-  d.f. 
If  from  -3    s     1  6 
Yon  take  a     3     1  7 

Rcmaiai— e    »    1  9 


The  tirfl  Tabic  which  offers  it  fe|f  for  Renew 
jog  of  Leafes,  is  for  the  Term  of  2 1  Years,  it 
Aewa  tbe  Values  in  Years,  Qiiarten,  Monibs,  and 


Decimal- parts  of  a  Month,  as  all  the  Refl  do  j  the 
Firfl  pan  of  this  Table  is  calcoJaied  at  1 1  /.  11  «. 
8  d.  tIt.  fer  Cent,  ifaw  Coiupound  tmefeft. 
fo  that  tbe  Fine  for  Renewing  7  Years  Lapfed,  or  . 
the  prelent  Worth  of  7  Years  in  Reverfion,  nor  to 
bt  gin  till  14  ate  expired,  is  cxai31y  one  Yeart Va- 
lue ;  which  Fine,  and  confeqnently  Rate  of  In- 
lerefl,  fiifliops,  Deans  and  Chapters,  Heads  and  Fel- 
lows of  moft  Colleges  in  1  .  th  Univcifitief,  doob- 
ferve  ia  Lctuog  and  Renewing  of  their  Leafes  i  but 
at  other  Hates  of  Interef^,  the  Fine  he  Reacw^ 
ing  7  Yean  lapfed*  tbe  TaUe  fliewi  u  fbUow* 
eth,  tw'j{.  . 

Tbe  Fine  for  Renewing  7  Yean  Lapfed 

r  S  ^  c.is  I  3  I       Which  by  tberi9    3  ^ 

J,,  J  6y.c.  m  t  1  6CTabIeof  Red.^14  ij  4 

J  8^.  CIS  I  3  o  3Cai  to/.  ycarlyyi7  >5  o 

Cio^.c.  is  I  I  o  3  J  Rent  is        Cix  13  e 

The  Years  m  tffi  imy  be  valued  as  a  Leafr  of 
(0  many  YearR,'  as  ill  tUi  Leafe  of  s  i  Years,  if  7 
Years  arc  runout,  theolfaereare  x^intjje,  whole 
Value  are  as  a  Leafe  of  14  Years,  and  may  be 
found  by  the  Table  for  Purchafing ;  or  if  you(nb> 
Ui&  tbe  Value  of  the  Years  in  Rt-\  crtiun  from  the 
Valne  of  the  whole  Leafe,  the  Rcmainei  u  the 
Value  of  I  he  ^'t  ars  in  iffe. 

To  find  the  Vaiaeof  fomeof  tbe  Yean  ioft«^ 
verfion,  as  foppofe  3  of  tbe  7,  I  do  rbus.  becanfe 
3  vvanTT  4  of  7,  I  take  the  Value  of  4  Years  in 
Kcvcrlion,  from  the  Value  of  7  in  Reverlion,  the 
ReoMiner  itdie  Valne  cl  3  Yean  Kqaiced, 

Exampfe- 

The  Value  of  7  Years  inn  X,  Q.  M.  D  f, 
Keverlion^  at  II /.  Hi.  8^C|  o  o  o  ' 
ftrC^mt.  is  ^ 

The  Value  of  4  Years  In  / 
ReveiiinnatthelaineRateispo  117* 
Wbkbrnbinft  S 


0x03 


Which  Remainder  being  given  for  a  Fine,  will 
make  np  tbe  Leafe  u  17  Yean*  that  ii»  3  added 
CO  14. 


A  Tabic 
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A,  Table  kir  the  Renewing  of  any  Numbec  of  Y^rs  kpfed 

in  a(«eafefor  ii  Yeats. 
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III.  1 1  J. 
8  ^.  i.  ^  c. 


8  /«r  ccw. 
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Total  Vulpg- 


Tctil  Value. 


al  2 


Toral  Value. 


The  next  Table  is  for  the  Term  of  so  Years, 
tbcFifft  part  thereof  is  calculated  accordrng  to  the 
lUie  of  about  IX  /.  t  s.  pn  Cent,  per  Ann.  fo  thai 
I  Years  value  is  the  Wonb  of  7  Years  lapsed,  or 
in  Reverllon ;  which  Fine,  and  ooofeqaeDily  Rate 
of  Iniereft,  by  iowe  is  oblei  vtd  in  a  Leafe  for  lo 
Years;  but  at  other  Kates  ot  Intereft:  The  Fine 
JbrRcMtfriM  f  Years  iapfcd  in  this  Leafe  of  20 
Yctr^  yo«  will  fiml  by  iIk  TiUe  u  ioUowah. 

^f»c.'n%  o  o  8')Wf.icb  by  the  ^90  13  4 
6f.c.isi  1  I  4CTableof  Rcd.sa<   j  4 
8/.c.isi  3  I  9CaMo/.  ycailyCt9   i  8 
io/.ftUi  I  I  S-'Reotii  o  o 

The  Years  in  efft  may  be  valned  at  a  Leafe  of 
lb  many  Yean,  or  their  Value  may  be  foond,  b)' 
fobtraddng  the  Value  of  ,tbe  Years  la^fed,  from 
the  Value  of  the  whole  Leal(e.M  «M  oireftcd  be* 
tore  io  the  Lnfe  of  at  Ycaiik 


4 


The  Value  of  fame  of  the  Years  in  Revetfioni 
may  alfo  be  foupd  in  ihis  Leafe,  as  is  direded  bf- 
foie  io  the  foraer  Leafe }  however  to  make  all 
plaio,  I  (ha!>  give  one  tzample :  As  fuppofe,  I  ani 
to  find  (be  Value  of  4  of  the  7  Years  ia  Reverfio^ 
in  ibis  Leafe  ;  then  according  to  the  Rule  gives  in 
the  Leafe  of  a  1  Years,  I  do  tbui :  Itwfaafe  4  wants 
3  of  7,  I  take  tbe  Valaeof  3  Jean  m  Remfioo, 
from  the  Value  of  7  in  Reverfion,  the  ReotfApdCf 
is  the  Value  yf  .ibe  4  Years  ic^i^rcd. 


The  Value  of  7  Yea«  i*  1^  2  ^-  Ci  ^ 
verfioaac  6/*/«r  Cm.  %   i  \ 

Tli9  Valaeof  sYcan  ac  d»9 

•Which  fubtrad  J,        .  / 

.1.!.'.  ■  >  I  ' 

This  Remainder  bewg  giveo  for  a  Fine  will  make 
nptliisLe«£ent7Ye«tib  dm  {14  aided  » 13. 
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A  Tabic  for  the  Renewing  ot  any  Number,     Years  iapfed 

in  a  Leal'e  for  lo  Years. 
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'  Tbcrfjird  Tabic  for  rrnewing  oi  Leafes,  is  for 
iBeTcrm  of  40  Years ;  ir  is  calculated  according 
to  five  le%  eral  Rates  of  Intercft,  and  ia  its  manner 
of  ufing  differs  not  frr  m  :he other,  ncvenbelefs  an 
Example  will  bt  coavenieot,  wbicb  cbeicfiDre  1 
(hall  give  ;  as  fucpofetlierebe  14'YcArtlapffidor 
runout  in  a  Lealc  for  4oYi:ar^,  What  mnft  1  give 
CO  xoakf  tip  this  Leafc  again,  according  to  thole 
feveral  Rates  of  Intereft  fignified  by  OC  TtUe  ? 
That  ii,  Wbat  ixwft  1  give  for  14  Years  in  Revcr- 
fion,  after  16  in  tff*  ?  Or,  Wbat*s  the  prefent 
Worth  of  1 4  Years,  beginnir^g  16  Years  hence? 
Jfoc  aofwcr  1  find  by  the  Table  .that  4tae  Fine  for 
Rnewing  14  Years  lapfed. 


Which  by  the 
Table  of  Red 
at  lo/.  yearly 
Rottis 


The  Yean  in  ejje,  as  WM  ftil  befbrr,  are  Ta- 
laed  as  a  Leafe  of  fo  many  Years,  as  in  a  Leafe 
for  40  Years,  if  14  Ycxrs  are  run  oat,  then  there 
arc  26  in  egr,  wiiofc  Valine  are  as  a  Leafe  of  26 
Years,  and  nay  be  f«aad  by  tbe  T«bk  f»  Pu- 
cbafiog,  (£e. 

The  VaJae  of  fome  of  the  Years  ia  Reverfi- 
OD.  may  be  fband  n  this  Lcale,  by  the  faon^ 
Rules  that  ihey  were  foand  by  in  rbc  forc«cfng 
Leafes  ;  as  if  it  were  required  to  find  the  Value  of 
6  of  the  14  \r2r\  in  Rcvcifinn  in  this  Leafe  of 
40  Years,  then  becaufe  <  waou  8  of  i4«  1  take 
ilie  Vatoe  oft  Yean  la  RcverSMi  from  xht  Value 
of  I4  in  Rcverfion,  anrf  the  Rftnaindcr  is  the  Va- 
iae  of  the  6  Years  required,  which  wiU  make  the 
Lniiiiip'iO|»Ycin. 
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A  Tablfc  lor  the  Renewing  of  aiiy  Numbec  tsi  Years  lapfed 

in  aLeiTe  for  20  YeaiSi 
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This  being  the  laft  Tabic  |  for  Renewing  of 
Ls^fcs.  i;  for  the  Term  of:  tot  Years.-  The  Firfl 
lOft'theieof  is  caiculau-d  accoraing  10  the  Rate  ot 
abciil  17  /.  \%  t.Ptr  C  nt.  (f3  that  the  Fice  for  re 
MeWliw  4  Japiied  is  one  Yean  Value,  but  at 
other  RatM  of  Intewft.  the  F^e  iot  renewing  4 
Yv.ir'i  laprciJ,  IS  by  the  Table  foltowctl]^ -fM^fi 
the  tioc  for  renewing  4  Years  |api<;d         '  .  *  ■ 

^  '»  TJft,M,D./>.  I  </. 
5p.  c.  ill  X  I  7T  W'hich  by  ;heTi6  68  4 
6/'«c.t>»  I  1  ^CTahJc  ot  Kc  e  14  <J8  4 
8^«.is»!o  f -ordn^flbacio/.rao '16  8 
lof.  c.  ift  ^  n^JperAfm.  -  J  i  7  J  6  S 
^  The  Years  iw  ejje  are  valued  as  bef  r  iii.tdcd 
is  the  other  Leales ;  as  if  there  be  4  Years  nir 
nnt  in  this  l.eafe  of  ioY«ars,  then  there  •ret6 
Years  in  ejfe,  wbofe  Value  arc  a^  a  Lttkbf  i 
Years,  C^c. 

Tbe  oiOK  Tible  is  for  the  RcdutSlion  of  the  Va- 
Iiiei  f ivai  i«  Yran,  Qpanert.  Mombf,  and  Decl- 

mal  Parts  of  1  Monrh,  inrr- P•^'"^^^  ^h't'-ry^,  ar- 
PeiKC,  the  Ule«f  it  is  very  yiun  and  caUc,  as  b) 
Example  wmappeaA  .1 

Exsmple. 

Suppofe  the  Fine  for  renewing  any  Number  of 
Years  lapfed,  in  any  L«afe  to  oe  6  y.       i  m. 

4  ilp.  an  !  the  yearly  Rent  <i', !.  What  U  this  Fine 
iii  PonikIs,  ShiilioES,  and  ^encc?  Then  by  tbe 


i  4' 
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16 
•s 


d. 

o 
8 
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$uppoie  again  tbe  Fine  for  reDewin;: 
berof  Years  Upfcd  iil  any  Lca'c,  tr  1 
2  m  9  <!■  p.  »nd  yearly  Rem  1 56 tkn  whax  U 
!b;5  Fine  in  Money  ?  For  Anfwer  I  fayL  tvLoti<$ 
is  3 11  /.  which  is  the  i  ycao  Value,  ha&n  by  thl 
Table  ]  find    I         I  :       '  ^ 


I 


0  1 


againft  t^oL 


ag^inft  |o/. 


againft;  6  /' 

i 


I  •  '  '  '  .  ♦ , 
under  3;  QiiarTfj's 

Inder  i;  Mombs 
ndcr    Dec.  parti 
^ndte  4jDec.jpart«  j  ^ 

under  3  Qtiai^rj  '  ' 

under  a  |Mon^s  | 

under  5  bcc.  parts  i 

iMdcr4l>ecipvii  \. 

under  3  Quat'terf 
idnd^r  2  Months 
>  under  j  .Dec.  |virts  ; 
.andar  4|D0c.)>aru 
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I 
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•  S 
■  3. 
',  I 
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'  4 
I  1 
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01 

10 
00 
<»S 
•4 


Son^mis 


Tbe  »  yean  yalite  add,  ^/f. 


AO 


r  under  1  Quarters 
agl^pft  fvf.^under  2  Months 
♦        I     guilder  4  Dec.  parts 

'  C"  under  1  QiJ«ners 

^^llnft  S  lA  under  1  Months 

Capder4Dec»^para 

; '  .       -      '    Stimm  nf  al!  is 

Then  for  the  6  years  Value  I  lay, 
tftinKS  55!  is  330/.  which  ad- 
^■IS 18  ilr^io  s.  o  d.  tbe  Snoim 
it  368   00  o 

Which  is  the  Value  redooed  IBBO  Fomd^ 
iiagi,  and  Pence  ceqaired. 


38    10  o 


.lib  Smijm  \t 
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4 

8 


o 
o 


i 


13 


8 

Which  is|  tbe  nne  Icdaced  into  Mbney  reqis{f«(i 
Tn  like  manner  is  any  other  fine  redoced,  at  any 
other  yearly  Rent  from  t  /. 'm  tfcoH  JfA'ear,  of 
if  it  be  more,  it  Inn  aJdiog,  afrcr  the  fatne 
aoaaner  at  is  done  in  tb«  Exaaiples,  as  fitpocie  the 
f(cntio  be  700  /.  ptL^^  uen  t  niift  And  tU 
Values  for  600 U  toA  loriooA  and  add  tbein 
toaciber, 
*^ 
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A  Tabic  for  the  Redudliidii  of  the  Values  given  in  Years,  Quarters; 
Months,  and  Decimal  Parts  of  a  Month,  into  PounJa,  shillings,  and 
Peace. 


Tb«  way  of  imrchafing  by  Lives  wa«  common- 
ly to  leckoQ  one  Life  m  a  Ldfe  <»t  7  Years,  two 
lAm  M I  I>ifeot  14  Yetrr,  and  dvN  livca  tt  ■ 

Lca'c  of  II  Yrnrs:  Bur  rhis  wjy  fcdniog  Un- 
equaJ,  tbere  is  aaoiber  way  which  it  more  agree- 
able to  Realbn,  and  it  is  ibis,  viz.  for  every  Life 
to  dtcrcafc  one  Year,  as  if  one  Life  bc  reckoned 
as  a  Ltnic  tot  10  Years,  then  two  will  be  as  a 
Leafc  of  19,  and  three  as  a  Leafe  of  17  Years,  (^c. 
to  ibat  at  7  L  fir  Cm*,  one  Life  ii  reckooed  worth 
a  KrIc  above  7  Year*  Pdfdnfe,  two  Lim  10 
Years  1  Q_nrer,  arui  i  Month's  Pa  r  c  hs  fi?,  as 
the  Tabic  tor  purchaling  of  l.ivei  (heweth. 

So  if  you  reckon  one  Life  as  a  Lcafe  of  9  Yean, 
then  two  will  be  as  a  Leafe  of  I7>(hrceat  a  Leafc 
of  24.  Gc  as  is  evident  by  the  Table;  and  one 
Life  will  be  wonb  abuvc  6  Years  anJ  i  Quarters 
furcluifc*  %  Uva  9  Years  and  3  Quarters  Porcbafe, 
3  livei  tr  Yean,  ■  Qaaner,  1  Mombt,  aod  6  De- 
cimal pirts  Pnrchafe,  {^r. 

So  u  one  tingle  Lite  be  reckoned  as  a  Leafe  of 
tt  Yeiri,  then  mo  will  be  as  a  Leafe  of  23,  three 
as  a  Leafe  of  53  Years,  Qe.  io  that  at  6  per  Cent 
one  Life  it  worth  above  B  Years  and  a  Quarters 
Purchafe,  two  Live?!  above  12  Years  and  •  ^^ar- 
tcfs  Porcbale.&r.  at  the  Table  Oews. 

Now  fnppole  aaf  of  ilwfe  PerTom  wlitdt  baveldeftl»  I  nnift  fvckon  9  Yean  fapTedio  <  Lealb  of 
their  Lives  ur'^n  an  Eftate  fhnrld  dif,  to  rake  in '-5-  Years,  if  two  Livci  arc  dead  I  muft  reckon  17 
ocbm  to  make  up  the  Number  again,  is  done  by  I  Years  lapfrd  io  the  fame  Leaie,  and  if  three  are 
Iht Table  of  R«veilioM  «c  tfci  Befbinim  of  die  dcMlIamft  mkMHl^pfal:  Soattf/./irCfM, 
Vol  II.  •!  Cccc  % 


Book:  Example,  fuppof^here  be  three  Live*  up* 
oa  ao  Bftaie,  wbkb  at  7  Ycatt  Pmcfaito  for  tb^» 
firft  Life,  are  valtwd  at  almoft  la  Yean  PaidMft^i 

and  as  a  Leafe  of  17  Years,  tt  7  /.  ftr  Cent,  and 
if  one  of  ihofe  Perfons  Ihould  die,  what  muft  be 
given  to  make  up  the  Number  again  ^  Then  I- 
iMf,  one  Life  which  is  dead  was  as  a  f  eafe  of  t  o 
Yean,  and  therefore  to  take  in  a  New  Lite,  I 
may  reckon  10  Years  of  the  ay  lapled,  and  to: 
uke  as  k  were  a  Fine  for  laaewinf  10  Y«ara> 
lapfed  to  a  Laafr  of  17  Ycatv  ;  aow  to  find  itur 
Fine,  I  take  the  Summ  of  the  Rcvcrfioni  for  10 
Years  io  the  Table  under  7  I.  ftr  Cent,  counting 
Z7  as  r,  a6  as-a,  and  af  ai },  (39,  And  fo  I  find 
the  Sunun  to  be  1  /.  4  /.  5     £  f .  that  is  two: 
Years,  and  almoft  one  Qiurters  Purchafe,  which 
I  may  take  for  renewing  or  taking  in  a  New  Life  ; 
Io  if  two  Lives  be  dead  I  toay  reckon  19  Yeata 
lapfed  in  a  Leafe  of  17  Yean,  aad  find  ibe  Snom^ 
of  the  Reverfions  for  19  Years,  for  a  Firtc  for  la- 
king  in  two  Lives  :  But  if  there  bc  4  Lives  apoa 
the  Eftate,  then  at?/,  per  Cmc.  and  at  10  Yean 
for  one  Life,  ihey  wUl  be  reckoned  as  a  Leafe  of 
?4  Years,  and  fo  I  mnf^  begin  at  34  to  fumtn 
the  Reverfions,  'jr  at  3;.-  if  one  Lii's  be  [c-ckorjcJ 
as  A  Leafe  of  9  Yean«  and  then  if  ooe  Life  be 
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feckeninf  one  Life  tt  »  Lrafe  of  it  Ht*n^  three 

Lives  arc  as  a  I  eafc  nf  Ynrj,  ind  fo  if  on^nf 
thefe  Lives  be  dead.  1  may  reckon  11  Years  Jap 
frd  in  •  Leafe  of  3J  Yetri,  if  two  Lives  are  dead, 
I  oiay  reckon  Yeariltpkd  in  the  (amc  Leafe, 
and  begin  at  33  to  fomtn  rbe  Reveriiont,  nnder 
^l.  ptrC^nt  beonfe  the  Lives  arc  valucJ  accor- 
diog  tp  ibt  fame  Rate  of  Inrcrcft.  T  his  being 
mNMfftOod,  ii  will  not  be  difHculc  to  do  cbe  like 
for  any  oiher  Number  of  Live*,  ar»d  at  otber 
Rates  of  Intereft,  and  Number  of  Years  for  one 
Ii&  ;  for  jou  rray  by  the  Tabfc  for  purthaSng  of 
Le«fc$«  (sc.  makcT^bles  for  purcbafingof  Livei 
■ceoivling  to  what  Rate  of  leiercft  jou  thtnk  ti 
moft  convenient }  ai  fnppofe  you  reckon  one  Life 
as  a  Leaieof  10  Years,  and  you  would  bjve  5  /. 
fer  Cent,  profit,  then  thu  will  be  worth  7  Years 
and  almoft  9  QfMrteri  nrdiaie.  boc  at  8/.  fcr 
Cent,  it  ia  wortli  bat  6  Ycait  «mI  ilnoft  3  Qozt 


To  iAcraafe  the  Nmnler  of  Yein  In  a  Leafo' 

d'l  thus:  Soppote  a  Landlord  woiil!  tiukc  a  Leal't: 
of  Land  up  to  40  Years,  wherein  bis  Tenant  bath 
10  Yean  w  comet  nmCM  k  wwcb  f  Tbm  I  lay. 


A  Leafe  for  4  Yam  m  €  f»C«m. 

IS  w^Ti  I  h 


Ttw  Table  for  pnrcbafing  is  calculated  for  feve- 
ral  Ra'es  of  Intereft,  that  fo  the  Porchafer  may 
uk  that  which  is  moft  convenieiw  for  him,  at  in 

Ctcbafiog  of  Free- bold  Land,  5/  perCtvt.  may 
toMMt  hm.  Irt  Copy  bold  or  Lcafes  of  Laod 
6  LftrCtmt.  for  LMfatof  Load  and  good  Hoalea 
8  /.  per  Cent,  and  for  Lcafct  Of  Ofdioaiy  Hoolies 
10/.  or  1%  L  fer  Cent., 

Tbe  Ufe  of  tbc  Table  is  verv  plak  and  oifie, 
ai  by  ExMDple  will  appear,  W;;. 

What  t>  a  Leafe  or  Anoaity  of  »o  Years  worth 


7.  Q^UD.y 

10  Ycfrs  at  the  fame  Rate  are  7  '  ; 

wonh  >rt  t  %  6 

Whkkrubuad  S 


»    »    O  ?! 


Which  is  (be  Fine  10  be  pTcn  w  make  ihe  Leale 

up  to  40  Yeaxv. 

» 

To  buy  a  Leafe  which  is  not  to  bcrln  until 
your  old  Leafe  is  ob£  ;  as  thus,  fuppole  a  Man'a 
Leafe  is  out  within  4  Yeara,  and  be  defires  to  bav* 
a  New  Leaie  of  ai  Years,  to  begin  when  his  4 
Yean  act  out,  wbat  i>  ihia  Leafe  wonii  in  ready 
MoMyf 

For  AaAvar,  1  add  4  Yeart  miadk  It  4w  Tfmt 
be  hatb  in  bis  o!d  L'^n-c  ard  21  together,  the 
Snmm  is  is,  then  I  land  Uia  W^ortb  ^  thcle  15 
Years,  and  fubiraift  fronv  ii  the  Value  of  the  « 
Yean,  tbe  Rcaaiadar  k  cb*  Vabw  of  the  liid 
LeaieiaifadyMaaey. 


A  Leafe  ibr »5 Teen M6Lf^\ 
Cmr.  iiwqrtb  f^* 
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Tbe  4  YcBrt  it  tbe  fame  Rate  - 
are  wonh.  >  }  1  %  4. 

Which  fubrradl  S 
The  Remainder  i.«  the  Vs-0  — 
Ine  of  the  Le^te  iji.  ifady  >v,\.  9  t 
Money  rc^iicdt  a   ;?    .  ■ 
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AT?.bU'  Hu-wing  how  many  Years,  Quarters,  Months,  and  Dccitml 
Parrs  oFa  Atoiuhs  Piirchalc,  any  Annuity  orLeafe  of  any  Land  or 
Houic  IS  worth,  according  t o  ieveral Rates  of  Incereft,>f^.  a.Gco]> 
ding  to  5,6,  8,  10  a,nd  i  z  ^er  Cent, 
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I    Tbe  Value  oi  ihc  Year*  iapfed  or  to  Reverfioa 
Htm  f  buy  tbe  I{everfim  «f     Lmf*  tt  SmMikf*  I  of  aay  Lcaic,  may  al(o  be  foiittd  by  tlie  Table  U» 

Ipurcbafirg  ;  for  the  Value  of  the  Years  intffty 


Akhoncb  th«  may  be  done  by  tbe  Tabic  of 
Remfiont  w  the  Beginning  of  ihe  Book,  yet  I 

think  it  will  not  he  amifs,  if  1  fllCW  bOW  llltUiy  be 
done  by  the  Tables  ot  Purcbafing  alfo. 

Suppofe  you  are  to  boy  the  Reverfion  ol  a  I.eafc 
af,er  ^^eat»,  ibtt  ij.  if  it  be  6  Years  bciore  yoo 
ccmmencr,  wbath  the  prefent  Worth  of  t  Leafe 
luwole  cf  50  Yc»r$at6^f  Crraum}  Tacn  for 
Auwer  look  ibe  Value  of  tiie  whole  Lcaie,  which  the  whole  Lcale  to 


(ubtradcd  irom  ihe  Value  of  the  who!e  Ixafe, 
(be  remainder  it  tbe  Value  of  the  Years  in  R«> 
verfion,  «$  ii  Owwcd  in  tbe  Fiefaoe}  tberefofc^ 
l  uppole  ittaLetfeof  ji  Year>  tbere  be  w  Vears 
lapicd,  what  muft  be  pl^cn  sn  renew  thts  Leafe 
again  at  6  pr  Ctntum  t  Then  1  find  the  Value  of 


will  be  fouDci  to  be. 


13  9  o  1 
4  t   1  o 


Then  find  tbe  Value  of  lfc«7 

Tbe  RemaWer  fi  the  Va.7  - 
iMjtfltte  Bfwfipn  i«q«i>*« 


And  becaofie  tbere  are  1 1  Years' 
lapM,  ibm  an  i8  Yean  intJfeL 

Which  fnbtrad 


The  Remainder  is  the  Va 
lue  of  tbe  Y'cara  in  Revet  & 
on 


J   o    I  5 
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The  Viduc  of  j  What  Annuity 
I  /.  Annuity  to  j  i  /.  ready  Mo- 
be  paid  at  tlic ,  iicy   will  pur- 
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The  Ufe  of  ihefe  Tibles  sfdKgoing  iseaGe,  as 
by  Example  wtJi  ap^ir. 

Tlic  fii  fi.  is  ihi<,  fitpp'^,rc  }o/.  be  put  out  fr.rio 
Years,  whai  will  it  ainouat  umo  ia  Uuu.uqsc  ac 
'fi ftt'CiW' Covnponniinttrth? 

Then  I  look  ag.-.iiiit  ao  Years,  and  lin.l  under 
the  Incicale  of  •  /.  8cc.  j  /.  4/.  »  </.  wbxh  ihcv.  5 
ibat  iV.  in  xo  Yeirs  rime  will  increafc  CO  ji,  41, 
xdL  wbicb  1  muluply  by  30  thus, 


/.     i.  J. 


30  times  3  /.  is 


90 


o 
o 


o 
o 

o 


Sumib  9^  9  o 


JThat  is,  90  /.  ia  ip  Yeut  •ikat  M  6fer.  C*nt. 
Goaipoiiadliitetti^.jKjilaiiuniiKtt»96<.  %i.  od 

The  Ure  of  the  Second  is  thus,  What  will  an 
JUoivHir  .0/  30  £orf)ora  .40  Yean  aaioovi  to  in 
tliac  moe?  Then  for  Anfwer  I  k>ok  Sfalnft  ic 
Years,  and  under  the  Valui:  of  i  /.  Annuity,  CS'i 
1  find  36/.  ifi.  8</.  which  36/.  i\$-id. 
'ibe  Value  of  i  I.  Annuity  forbqis  10  Year;, 
,clxti.liniiliiply  jtfi.- 1  $    8  ^.  by  30/,  cfatt% 


30  tinles  36/.  is 
30  limes  15  !•  is 
30  timet-  b- 


Ic8o 
la 
I 


00 
10 
00 


&iiiim  iiof  10 


Thli  fai  36  /.  Annuity  forboro  £0  Years  will  ar 
the  find  of  tbac  Term  amoumto  tie)    loi.  od 

The  Ufe  of  the  ihjJ  Table  is  ihuij  fuppofe  a 
"Gemieman  hicb  300/.  by  him,  with  which  he's 
wtlliog  to  porcbafe  an  Anoatty  for  10  Years. 
Vbac  Attmiity  will  that  purchafe  «t  6  ftrCtnttm  ? 
For  Anfwcr.  I  I  jt  k  againft  20  Years,  and  find 
under  fV^tt  Afiuuiif  I  /.  readi  Mmty,  &c-  1  i. 
%d.  3  jr<  which  Ihcws  that  1  /.  ready  Money  will 
purcbale  an  Annuity  of  i  /.  8  /  7  foc  xo 
Vetrs,  whicb  I  multiply  by  300  /.  iiiu<. 


goo  SbiUiagi  ace 
'  goo  -dmetS  i, ' 


If.  is 


/. 
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CO 


s. 


00 


18 


o 
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Samm       18  9 


:  '  : 

.  '  U**  J  *    '  "  *  

'    •  .5 

That  it,  390/.  re^y  Money  will  purcbafe  an 
A  n  iilty  of  X  s  /. .  18 1,  9  4,  for  i«  Yean  u6fn 

Cent, 

RENTS  cf  AffiCe  'A'crc  the  certain  and  deter 
mined.  Rents  of  ^ncjent  Tenants,  and  were  paic 
in  ttfijt  Qpandty  of  Money  or  Pcovifioai:  They 


wcr:  iocillcj.  bccaaft  tlicy  were  tj^fid,  and  iiudc 
certain ;  and  fo  diftinguiftied  frnm  l^dditut  Mihi- 
itt,  or  {neb  variatf^e  Reoti  as  did  nTc  aod  fail,  lilte 
tbe  Corn-rent  how  Tefmed  to  CoHeges. , 

REN TS /^v'.-.'w.T,  arc  sccttumcd  among  the  Fee 
Farm-Rcnis,  to  be  loU  by  ifaeSratures  cl  xiCtr.y 
r.  6.  And  are  fuch  or  Tcmhs  as  were  anci- 
ently piyable  to  the  Cr( '.vn  from  th  -  l  ands  o£ 
A,bbies,  and  Religious  Houlcs:  An^  ai.er  rhcir 
Di0jluTion,  tbo'tbe  Lands  wcredcmileJ  to  orbcrs, 
fti,  tbe  RjKvairViwre  ftiU  Ifgfirvtdt.utA  made  pay- 
able to  tbe  Cmiwi. 

REPL-  l.LiN'G  Fcrce :  That  there  is  fuchathiiig 
n  Naiuie,  kc /jrfriidMn  towards  the  End. 

REPLEVISH,  Signihfs  in  our  Law  tbe  letting 
anv  f  til'  'f'  Mii«  Pri/V,  upon  Snrery,  1  E.  11. 

Rti'Oj£,  is  aXcrmia  Piijiim^,  figiul) ing  ihc 
Place  where  the  Mafffs,  or  great  Lights  and  Sha- 
dows are  aflembled:  Ai>d  this  being  well  iiodcr- 
i\ood  hinden  tbe  Ctfnfufion  of  Ob)e<ft$ ;  f offering 
not  the  Viei.>.' to  be  cootrailcd  ahr^  crher,  but  w) 
proceed  gradually  and  fucccliUcly  wuiibui  Di- 
iturbs  vi"-  '  : 

RhPO^ITION  of  the  Foscft.  was  an  Ad  wbere- 
h\  certain  Foreft  Lands  beinit  made  PutUok  t^pon 
View  ;  were  on  a  S'cmd  Vtcv  laid  to  tile  Foreft  Jb- 
{;ain.    Mtimotd,  jfh,  \.     l"^.  . 

REP  SfhMn  The  Aoaent  Servik  TetuwiS'WCfle 
bound  to  leap  their  1, era's  Cfr.i .-  P  it  to  he  ac- 
quitted from  this  Diuy,  ib«y  iouic; laics  pard  an 
Acknowledgment  or  Compo(iiio»  in  Money,'wbich 
Money  was  called  by  tnis.Nanc  «if  ftepfSikft* 

RHPULSE  or  l^fuB.'cK.  It  is  one  of  the  Lawsof 
Nature,  ( Sir  I/.  NfUP/m's  third;  that  dr 
{{-aHim  is.  always  equal  to  Impulfe  <«  A^on. 
lhat  iy,  the  A(ftioa  of  two  Bodies  cnc  r.rnn  a«i- 
oiber,  is  always  equal,  but  with  a  coturar)  Dtre- 
dion .-  in  other  Wficds,  ibe  fame  Fbicewitb  which 
one  Body  ftrikcs  upon  another,  is  retunted  back 
by  that  other  on  ir,  and  the  Forces  are  inn'prefled 
with  Dirc<3ions  directly  coniraiy.    Tn us  it  one 
Body  prel's  or  draw anotiicr,  'tis  jnfi  as  mofb  pitft 
3r  drawn  by  it :  If  a  Man  prels  a  Stone  wiiA  -Jnt 
^and,  ilic  Stnnc  c-jually  pre(T*es  hi;  Hmd;  if  • 
Horfc  draw  forward  any  Weight  by  a  tVcpe,  tbe 
Weight  equally  draws  back  the  Horfe:  tor  tbe 
Rope  being  cqoallpr  ftteicb'd  both  ways,  ads  upon 
bath  equally :  So  lis  in  all  Blows  and  Strokes,  tbe 
King  ftruck  (fuppofe  with  a  Hammer)  ftnkcs  the 
Hammer  with  equal  Force.  Tbe  Iron  draws 
Load  ftooe  as  much  as  the  Load>floae  dnwt-  its 
as  will  appear  by  Expcriirctit,  if  you  m^ikc  them 
both  Dote  in  Water.    Thus  alio  in  the  Defceot  qf 
heavy  Bodies  iheStoneaitradbtbe  Eanb,  as  modi 
as  tbe  Earth  the  Stone  ;  or  ifae  fiartb^nw'MMi 
much  towards  the  Stone,  as  it  doth  towards  the 
Earth.    For  tbe  Motions  p  oduccd  by  both  thcic 
Gravitations  are  equal  in  heth :  Only  tbe  Stone  be- 
ing very  inconGderable  iii  refpeifl  of  ttbe  Balk  of 
the  Ear;h,  tbe  Velocity  of  the  Earth  towards  tbe 
bicoue  pouli  bs  lo  coo,  and  conlequeDtly  iofenfiblc, 
io  comparifon  of  tbe  Motioo  oft  the  Stone  towards 
it.   And  (o  it  is  UDiveifaJly»  in  all  tbe  A(9:ions  of 
Bodies  t  For  if  one  Body  *&  on  another,  and 
change  its  M'  tit  n  ai  y  manner  of  way,  that  other 
B<xly  will  make  the  fame  Change  in  the  Motion 
of  tb'is  Body,  bat  with  a  ctattsry  Diredioaf  So 
that  by  thcfe  ^€t\oas  there  are  made  equal  Chan, 
ges,  not  of  tht  ytkeitut  but  of  tbe  Miction :  For 
iheChaOMS  OMUtcon  ibe  VclocitMl in  contrary 

"  Direfti- 
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DwS^oat,  ut  is  Al^f9i/nuU  Prtftrtkm  tt  the 

REQUESTS,  See  Conn  of  Reqdcfti  io  VoL  i . 
RESCRIPT  In  tbe  Civil  Uw.  il «  Letter  of 

lbs  ErnptTour  in  anfvvrr  to  t^anicubv  Perloni  Wbo 
enquire  ibe  Law  of  bim :  fiuc  it  ii  be  lent  to  a 
Cbrportiion  or  any  Publick  Body  of  Mm  *bo 
have  cmftalKd  bin«  then  tfaey  call  itAfr^CMMft'^ 

RESEISER,  is  taking  (or  refaming)  of  Lands 
Again  into  the  Hand*  of  the  Kiiifi  whncof  a  gcnc> 

ral  Livejf,  or  Oujltr  h  Mmm,  «rtt  fonocrly  mir 

juai,  contrary  to  the  Order  ind  Fortl  tif  Ltw 
Stttnif.  Prtrag.  t6.  Ice  tff/umftitn^ 

RESISTENCE  of  a  Fluid  M^dlvm,  Yhc  in- 
comparable ^ir  //.  Htxfttn  ar  ibc  End  of  the  Lat. 
Edit,  ct  his  Upticks,  fl^t.  ao.  faiib  that  tbe  Refi* 
ftcoce  ot  Fluid  Alcdiviiii  arifea  putl^r  from  tbe  A$- 
trititm  oftbeNnt  of  theMediadi;  «nd  iMtrxiy 

frr,m  the  Vis  In^rti.c  Miteri.t,  or  Inaff^iviry  rf  M.ii 
ter.  And  (upnoliag  a  Body  (o  be  perfectly  (pbe- 
nali  die  Reuftcnce  arifing  from  tbe  Former  ol 
'  ihe(e  tvvo.or  frooi  tbe  Attritim  of  tbe  Parts  of  tbe 
Medioin,  is  at  tbe  Redapgle  under  thr  Diameter, 
Ond  tbe  Velocity  with  which  the  Body  mo\ct. 
filu  the  RicfiflciKX  arifiof  from  the  Vit  Intrtia,  is 
n  tile  Sqane  of  that  Fkodnft.  Atid  by  this  dif- 
ference may  tbe  two  Kinds  of  Rcfiftcncc  in  ill  Mf 
diuBM  be  diftinguiihcd :  And  tince  the  Kinds  are 
thus  diftinft,  h  tvill  eppeir  the  Refiftence  of 
Bodies  whidi  are  of  a  proper  Magnitude  and  Ve> 
locity,  whether  they  move  in  Air,  Water,  Quick- 
filver,  or  in  any  other  Fluid,  w  ;,l  almoft  all  arile 
irom  the     Imrti^e  ot  tbe  Parts  of  the  Fluid. 

For  that  Part  of  the  Refiftencc  of  any  Mcdfawn 
twhich  arires  from  Fritftioo,  Attrition,  orTfrsci- 
ty  oi  [he  Particles  ot  tbe  Fluid,  nuiy  be  din.iniil^ 
ed,  by  ftippoGngthe  ooatterto  be  divided  into 
fmallerPartidcs,  and  tbofe  alfo  to  be  rend  red  more 
froooth  and  flippery.  But  that  Part  which  arifr; 
from  ihc  Vis  hicitli  anfwersia  Proponidn  to  ihr 
I>enfityof  tbe  Matter,  and  can  neither  be  dimi- 
■nlbed  by  dividing  the  Matter  imo  fBtUir  Faitl 
dcs,  nor  by  any  other  Means,  than  bf  dielXmi- 
BOdoa  of  the  Ueniiiy  it  (elf. 

Vkcaee  it  i%  thai  D$nfity  of  Fluid  Medium* 
becomes  very  nearly  fr^mumttk  to  tbe  Hsfifiencf. 
For  tbofe  Liauon  wbfcb  differ  {ofenfibty  as  tc 
Deniity,  at  Water,  Spirit  rf  Wire,  Oil  of  Tur- 
feniinei  warm  Oil  oi  Olives,  and  fuchlikci  have 
irety  iitde  dMference  atfo  ai m  the  Poneof  Rcfi 
fience*  Water  being  13  or  1 8  Hmes  lighter,  and 
coolequently  rarer  than  Quick-filver,  hath  its  Rc> 
CAence  lefs  than  that  of  Mercury  in  the  fame  Pro- 
ponion,  as  he  tried  by  the. Experiment  of  i^odu. 
huns  fwhrming  io  tbofe  two  Pltiidt.  Tbe  common 

"Air  fn^h  a?  wt;  ulually  brcith  in,  is  jlinui  8  or  9 

hnndted  Tima  lighter,  and  rarer  than  Waici.  and 
ke  fbmd  the  RcMenoe  in  Air  to  be.  left  in  that 
Ustie,  by  the  lame  Kind  of  Trials.  And  in  a 
xhioner  and  rarer  Air.  the  Refiftence  muft  ftill  b<^ 
hft ;  till  at  laft  in  ibe  Thought)^  of  all,  it  will  grow 
infeniible.  A  Feather  m  the  eshanfted  Reoeiver 
delcends  with  equal  Cclcrirv  as  a  Srooeor  a  f^ece 

of  Lead,  tho*  in  the  open  rt,r  it  find  a  vrrv  ^jreat 

llefifkmce  to  its  Defcent:  And  by  all  the  Expert 
be  tonU  tnake  be  Ibwidtlir  Refiflencr  of  all 

Fluid  Mediums  to  depend  only  on  ihcir  Drnii  v 
fad  a  litsk      tiieir  Xcnaciiy :  bat  there  mult 
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needs  be  ano-ncr  Su  t  of  Kefiftc.icc,  if  the  PoreS 
of  all  Fluids  v-  cve  filled  with  another,  yet  more 
Snkk  M«ticr  r  r  hUid.  Now  if  tlieReuftenoe  to 
the  Bxhsufitd  ^eeivtr  of  the  Air-Pump,  HiOtild 
be  only  a  100  Timei  left  than  in  the  common  Air, 
it  vV[)\]Id  be  a  Million  of  Times  lela  than  that  of 
QjikkHhivcr:  But  tc  isceruinly-  macbkft  tfaaa 
that,  and  ancb  left  yet  tn  dke  Cekllia}  Spaces  tk 
RegioM  at  x  or  300  Miles  in  height  above  onr 
Earth.  For  the  Honourable  Mr.  B^iU  harb  (hewn 
that  Air  may  be  rarified  in  Glati- VtlTelt  to  above 
1 0000  Timet  its  natnral  State,  and  the  C^icftial 
Regioaa  nnft  be  much  more  empty  of  Air,  than 
iny  Space  which  wc  can  here  evacuate  by  an  Air- 
Fump :  Becaofe  (ince  our  iUr  it  here  comprcfbd 
by  the  weight  of  the  bcoinbent  Atmofpbere,  and 
iu  Penfity  proportionable  to  that  ccmprefling 
Power  J  it  wtll  follow  by  Calcalation,  that  ib« 
Air.  at  7  Miles  above  the  Earth's  Surface  will  be 
4 Timet ai  laic,  at  here;  attbeDiftance  of  14 
Milct  16  Timet  at  rare  ;  and  fo  on  in  the  fame 
[{jtr'e:  So  that  at  the  Di fiance  of  210  Miles  from 
ibe£arth,the  Air  will  be  loceooo&ooooocoooooo 
or  10  MUfiofitof  Milltont  of  MHKoM  of  ThuM 

thinner  or  rarer  than  'tfa  hett. 

We  had  that  Heat  conduces  much  towards  the 
Fluidity  of  many  Bodies,  by  dimioifliina  ibdr 
Tenacity}  for  k  lenden  many  Bodies  (as  all 
Meialf  and  fomehfineralii}  Fluid,  which  are  not 

arurally  fo  ;  and  it  increales  the  Floidhy  of  Te- 
ntaottt  Liquors,  fucb  as  Oil,  Balfams,  Honey, 
and  by  that  Means  diminilhet  the  Power  of  tbetf 
Reliftence.  And  yet  it  doth  not  much  dimirifh 
the  Refifteoce  of  \^  ater ;  which  it  muft  certainly 
do  if  any  confiderable  Degree  of  the  RefiftcncV 
of  that  FJaid  aroTe  from  tbe  Mtritim  or  Tenad^ 
of  htPkrtidet.  And  therefore  nay  fiiirly  con» 
c'.iidc  ihit  tbe  Rcfifteoce  of  Water  arifcs  chiefly 
trom  the  Inertia!  of  its  Matter.  And  confc- 
qaently,  if  theCeleftial  Regions  or  Spaces,  wert 
Kjually  •■^(nff  with  Water,  thej-  rcold  not  have  a 
much  leis  ReGlience  than  it  >  II  tbey  were  as 
Jenfi  as  Q^ck  niver,  ibcy  would  have  a  Rcfi> 
Hence  neat  aa  great  as  that And  if  tbey  were 
peffedHy  and  com  pleiely  deote,  or  fcdl  of  Matter 
witboiu  any  Porei  or  Vacuities  at  all  intcrfperfe d, 
chey  would  have  a  much  greater  Rciificnce  than 
Quick'filver.   A  Glch  ffrfiBh  /olid,  in  fucb  0 

Mi'Jium,  vfeulJ  lofe  ahve  hg(ftf  its  hteticfj,  htfsrt 
It  could  wow  3  of  its  own  Diameters  im  Itngth,  And 
a  Globe  not  perfr6]y  (n!i  1,  fucb  at  are  tbofe  of 
the  Planets,  would  be  If  opt  much  fooner.  Where- 
fore  there  it  a  Neceflity  of  fumiofing  that  the  Rn* 
gions  where  the  platiets  and  Comets  nwvelhoold 
^  devoid  of  «ll  mtteer :  Except  perhaps  fomc  very 
thin  and  fine  Vapours  and  Exhalations,  or  Effiuvim 
which  may  arife  from  the  Atmofpbere  of  the  Earth 
of  tbe  Planets  and  Comets.  That  HHitumt  Su^ 
lie  Maiitr  thfrctorc  with  which  lomc  iUve  filled 
the  Heavens,  it  by  no  meant  nfeftil  tor  ibe  SoIhf 
rion  of  the  PlMKmnM  of  Natotv;  fince  the  Mo*, 
ticins  nf  the  Planets  ana  Comrrs  may  be  mucll 
better  explained  without  by  the  Laws  of  Gravity  $ 
and  Gfitwty  it  fcif  haih  never  yet  been  well  ao» 
counted  for  by  that  SuhtiU  Matttr.  in  Rf  aliiy, 
that  Subtle  Mttttr  can  only  ferre  to  nbftruA  aiid 
difkurb  the  Motions  of  the  IHeavcnJv  Bodies,  and 
if  there  were  any  fuch  thing  would  deftroy  aod 
overthrow  rbe  Cmirfe andOmar  of  Nanne  And 
f  vnu  fuppofc  it  inierfpcifed  alfo  within  the 
hidden  Pw«t  and  Mttum  ot  fiodtcs,  it  will  do  00* 
-  tfaiaf 
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thin;;  there  but  flop  tnd  obftraft  tfie  VihrJrtiti^ 

Mttions  ot  the  Particles  of  Matter, in  which  thoir 
litgt  and  i^U  their  Energy  and  Adive  Power  con- 
fiib.  And  IS  it  is  of  no  ufe  but  to  do  Miichief, 
lb  t!icTe  arc  no  pond  Rcafl)ns  al!  to  induce  tis  to 
believe  the  £xillencc  ot  any  fuch  thing  as  a  Ma- 
<cr/«  in  their  Scatt. 

RESISTANCE  of  the  Mr  to  the  Mdtion  of 
Proje^i.  Inrhil.Tranl.N.i86.  There  is  the  Vka- 
XuTo  of  this  £iven  very  Jargely  and  accurately  by 
T>x.WiAU:w  lafsdowa  at  ficft  iXvk.Lemm*. 
That  tbeRefiftance  of  Bodies  is  proptrtMhil  to 
thetrCeUriij'y  and  then  brandies  outiatoall  tiic 
particular  Varieties  that  can  well  be'inugjuied, 
and  at  lailcomputingdifTerent  Mediums onewiih 
another,  he  concludes  their  different  Reliftances  to 
be  as  theirSpecjfick  Gravities,  obftrufted  from  the 
Vifddityot  the  Particles  of  loine  Fluids:  And 
alfb  that  the  Specifically  Pkojeft  oace  in 

mnnon  (being  c(jual!y  iVift  with  another  rhatis 
lighter,  C^c.)  will  move  through  the  fame  Medi- 
itti'moie  Aiongly  in  proportion  to  its  glKater  In. 
tenfive  or  Spccifick  G'avity.. 

In  tiie  A&d  truchtorum  Up^dt  for  July  1684, 
Mr.G.G.L^r^w/ts  propofes  I'bme  New  Demoiilira- 
tionsabout  tbeReiiftancesof tSWrt/AdJi^i;  which 
are  very  Geometridil  andCitrious. 

And  in  ihc  Ltipjick  Afts  for  7,i)iuarjj6?r).  H» 
teduces  bis  TbouEhts  on  this  bubjeft  into  a  Dif. 
lertstiao.  Eotitlra,  A  Dilcourle  concerning  the 

inreliftingMcduims. 

-Astbthe  Qt'ometricalOt^fitleraihlUIti  tbe  Rr. 
,  i^ance  of  Bodies  of  diflerent  Finires  in  one  and 
tbe  fame  Medium :  Mr.  yame*  Bemouli  10  the 
ilStf  LigS*  fer  Mdj  itfpj.  gives  tbefe  Auks. 

•  r.  If  an  iyi«ff£r«  Triangle  be  moved  in  tbeFluid 

according  to  the  Direftion  of  a  Line  which  isNor> 
anal  to  its  Bafe  ;  Firft  with  tlie  \'ertex  tbremoftj 
and  then  with  its  Haft  ;  the  Refiilaiices  viUbeof 
the  Legg<;,  and  as  the  Square  ot' the  Bsl^  and  as 
tiie  Summ  of  the  Leggs. 

2.  Tl»eReliftanceofa  Square  moved  according 
to  Cbe  Diieftiofl  of  iu  Side,  and  of  its  Diagonal* 
is  as  the  Diagonal  to  the  Side. 

5.  The  Relift.ince  of  a  Circular  Segment  ( IcH 
'  than  a  Semi-circle  )  carried  in  a  Difedioa  perpen* 
dicuUr  to  its  l^fis,  when  it  goes  with  tne  Bale 
foremoft,  and  when  with  its  Vercexforenioft  (  the 
fame  Direftion  and  Celerity  continuing,  wiuch  is 
all  along  fuppofed  )  is  as  the  Stjuare  of  the  Dia- 
meter, to  tbefamelelsvoi  theS^uareoftheBale 
Of  the  Segnitnt. 

Cor.  Hence  the  Refiilanqes  of  a  Semi-circle 
when,  its  Baie,  and  v\m  its  Vertex  goes 
fofemoft,  aiB  to  one  aodther  iii  a  Sd^ialte- 
ral  Ratio. 

^  A  Parabola  moving  in  theDireftion  of  its 
Axis,  with  its  Balis, and  then  its  Vertex  foremolL 
fiath  its  Reliilances,  asthe  Tangent  to  an  Archof 

•  Circle  whofe  Diameter  iseqiial  to  tbefarame. 
ter,  andtheTangentequiltOhalftlieBBfisoftlie 
Parabola. 

J.  TheRefiflancesof  an  Hyperbola,  oraSemi* 
EHipiis :  when  the  Bafiand  when  the  Vertex  goes 
fbremou,  may  be  thus  computed  :  Let  it  h-,  a  - 
the  Summ  (  or  Di&'ereace')  of  tbe  Traalvsne 
VoLUi 
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Axis,  and  Lotus  Reflitm ;  is  to  the  Tranfve'rft 

Axis  :  ;  So  isthe  SLiuart;  oi  the  Latut  R<r^u)H^  to 
the  Sijuare  of  the  Diameter  of  a  certaiii  Circle, 
'n  which  Circle  apply  a  Tangent  equal  to  half  the 
Ralls  of  the  Hyperbola  or  EIlipri>.  T!ien  fay'  a- 
gain,  as  tbe  Summ  and  Diflereacc  of  ilie  Axis  and 
Parameter,  is  to  the  Parameter  ;  fo  is  the  afore- 
laidTaogent  toanother  Right-lme,  And  further, 
as  the  Summ  (  or  Difference  )  of  the  Axis  and 
Parameter,  uto  the  Axis  :  :  So  is  the  circular  Ark 
correfpoadine  to  tbe  afoielAid'Tane^t,  ipixio* 
thcr  Arch.  This  done,  theRefiJtaneeV^^ffl 
the  Tangent  to  ibeSumm  (  or  Difterencc  )  ofthe 
Right-hiic  thui  found,  and  that  Ark  lall  menti- 
oned. 

6.  In  General,  the  Reliftances  of  anjr  Figure 
whatlbever  going  now  with  its  Bafe  for?nv:>rt>  and 
then  with  its \'ertex,  are  as  theFigure)'o/thel^- 
^is  to  tbe  Summ  of  all  the  CUbc^  of  the'Ebiwirfi 
of  the  Biiiidivided  by  tbe^qvarts  of  tbeMwes. 

f4oftiiBc^fVB.iin«.  .  ^  .^.r^rr 

Ail  which  Rules  he  tMolls'marbetil'tTftin  tht 

F'abrick  or  Conftruftion  of  Ships,  and  in  per^^ 
i.^g  the  Art  of  Navigatioauniverfally.  A'.elifi 
tor  deterininingtheFiguresof  tbeBoli9aiF|^li)dui> 

lums  for  Clocks.  "  '  . 

. : ..       .  -.7 . 1,  ' 

RESPECTTJ  CoMputi  Vice-Corititis  hahf»doi 
Is  a  Writ  for  tne  Respiting  aSherift^s  Accpunts^pa 
juftOccaiiju  delivered  to  th^  Ttealhterand  th^ 
fiaxoosoftbefxdwqpier;  Msgifi.fit.i2St:&^p- 

RESPIRATION.  How  fuch  Globu^V  thd 
Blood  as  by  uniting  together  in  the  Vjeini,'  from 
others  too  Urge  for  any  Secrttion,  htifl  art  there- 
fore necelfarily  afterwards  broken  ontl  e  Lungs  by 
the  Force  of  Relpiration,  Dr.  Keil  ttiews  Ui  iM 
/inimdiShrefioni  p.  24,  Qfc,  Andn»0ftidiatet1}« 
Force  by  wliichthe  Air  is  thruft  outof  the  Lungs 
in  Exfniration  be  took  a  thio  Hog's  Bladder 
which  he  could  ealily  blow  op  with  the  Breath  of 
oneExfpiration  ;  and  having  moiftened  it,  that  it 
might  neither  refi ft  the  Air  inblowing  up,  nor  tho 
Weights  which  were  laid  upon  it :  Hefix'da  fmal] 
TuIm,  whole  Diameter  was  rijiart  of  an  Inch^  to 
the  Keck  dPthe  Bladder ;  am'then  fining  the 
Bladder  with  Air,  he  put  a  Weight  of  ili'i.  .y.z. 
on  the  Top  ot  it :  And  repeating  the  Experimenc 
leveral  Times  he  found  tliat  this  Weight  fqueezecl 
ail  the  Air  out  of  the  Bladder,  through  the  fmall 
Tube  in  theSpace  of  25  Vibrationsof  a  Pendulum, 
fwinging  Seconds,  and  by  a  Calculation  vc^hicbhe 
there  gives,  he  found  the  Force  by  wIdchtheAir 
is  tbroed  out  ofthe  Lungs  at  every  Exfpiration  to 
bee^ualtoIC^//^  Weight:  Another. lore, ^L?;fl» 
tinaReafiion being tqual^  the  Prellureof the Aif 
Upon  the  L«ings  every  Exlniration  muft  be  equal 
to  the  Preiluri:  of  100  //'.  Weight.  That  IS,  Iui>. 
pofuig  the  Gravity  ot  tlie  Air  to  be  always  the 
lame,  and  the  Diameter  ofthe  Tracbaa  the  fame 
alfb  in  every  Exfpiratioa.  But  lince  we  find  by 
the  Barometer,  that  there  is  j  IiichesdiU'ereiiLe  be. 
tween  thegreateftfnd  the  leaRCravitv  of  the  Air, 
which  is  the  Tenth-part  of  its  greateu  Gravity  s 
thet«  muft  be  likeWtle  tht'DilTerence'of  lollC 
Weight  in  its  Frcdure'upon  the  Lungs  at  one  Time 
more  than  at  another.  He  thiiiksno  one  can  doubt 
but  that  this  PreHure  of  the  Air  on  the  Luiigs  ih 
brtAthing,  isfufficicnttobreaktheGlobulesot  tlie 
Blood)  and  todiilolveaUtlieCOheiions  they  might 
Dd  dd  '  con* 
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taotcaft  in  tbeir  Circuhtioo  ihrowgh  the  Veins  and 
Aiteri«s.  And  when  the  Bfcnd  is  thus  diflblved 

and  thrown  out  by  the  Heart  into  the  Aorta  ;  tis 
evident  that  the  Re-union  of  the  tart  id  :s  requires 
more  or  lefiTiolt,  accordine  to  their  fevcra*  At- 
traftive  Powen,  even  thou|h  they  all  moved  with 
the  fame  Velocity,  and  in  the  ftme  Diremm. 

But  neither  doth  this  happen,  for  a  Flu  id  moves 
10)toneh  a  Cylind^  or  Conical  Veifel  ( lUch  as  the 
Arteries  are)  with  a  gwitar  Vebeity  at  the  Axis, 
than  at  the  Sides.  And  again,  the  Blood  is  thruft 
into  tht  Aort4f  by  the  wrhole  Force  of  the  Heart : 
Aifd  Fluids  wbeii  tlwy  are  prelTed,  ^xt&tmdfqua- 
cjjw;  by  which  meansthe  Arteries  are  dilated,  and 
the  Blood  moves  not  only  forwards,  but  likewile 
prcffes  perpendicular  on  the  Sidesof  the  Arteries : 
And  83  the  Sides  of  the  Atteriei  (  being  Elalhck ) 
»etiirn,they  prcfs  the  Blood ftomtfcem every  way, 
which  muft  produce  an  Intcftinc  Motion,  and  fn 
hinder  the  Attraaion  of  the  Particles  :  and  by 
this  frequent  and  fttoog  Cobefion  of  the  Panicles 
of  the  Blood  againft  the  Sides  of  the  great  Arte- 
ries, thcCohefionsof  thePariides,  ifanyot  them 
happen  to  unite,  will  be  immediately  dilTolveil. 
Again,  this InteftineMotionmufkgteatly  increale 
on  the  Account  that  many  of  the  Particles  of  the 
Bkwd  are  Elaftick  :  For  by  this  Refiftance  of  the 
Sides  of  the  Veifeh,  they  muft  neceflartlv  hit  one 
•gaiUft  another,  and  being  Elaft'ick,  reifeft  from 
one  another  andioiiKitaftthalotaftiiwMouoo 
6f the  Blood.  .  ^ 

Oh  this  Inteftine  Ifotida  oftlie  Blood  itt  Hesl 
depends  j  which  therefore  is  every  where  propor* 
tional  to  the  Impetus  of  the  P^^rticlcs  againft  the 
Sides  of  the  VelTels ;  fuppofing  the  Elafticlty  of 
the  Particles  every-Where  the  lain&  But  the  Im- 
petui  of  the  Particles  againft  the  Sides  ofthe  Veil 
lels  deaeafes,  as  the  Summ  ofthc  Cnvities  of  the 
Vcflek  increafes  ;  And  conleguently  where  the 
Sttttin  oftlWCavtHes  of  theVeirehis  greatefl. 
there  the  Inteftine  Mot  bo  of  the  Blood  is  lea  ft,  and 
the  Attradive  Power  of  the  Particles  {cattritpa- 
f^AM)i5greateft. 

RESTITUTIO  in  Integrum,  is  a  Writ  of  Re- 
ilitution  to  put  a  Perlon  into  Re.poifeinonotTuch 
lands  and  Tenements,  as  whereof  he  had  been 
trrongfulUy  dilleieed. 

RCTENTION,  is  a  Faculty  of  the  Human 
Mind,  whereby  in  Order  to  a  farther  Pro«efs  in 
iCnow ledge  it  Keeps  or  retains  thoft  Simple  tdeat, 
%vhich  it  before  received  by  SenfationorKefiedion; 
and  this  is  done  two  ways.  Firft  by  keeping  the 
torf,  which  is  brought  into  the  Mind,  for  lonie 
Tine  aSuaUy  ia  virv,  which  is  called  Contem' 
pidtion :  Ana  Secondly,  by  Reviving  again  in  our 
Alind^  tboft  7i(?/»/,  H'hicii  after  imprinting  have 
dilappcaiedi  or  have  been  as  it  were  laid  out  oi 
fight :  And  this  we  do,  when  we  conceive  Heat 
or  Light,  Yellow,  or  Sweet,  the  Objeft  in  which 
thofe  Qualities  are,  being  removed:  And  this  is 
called  A/fJBory;  -wliich  is  as  it  were  the  common 
Store-houfeot  ^\\^i)xtIdeas.   And  OUT  li^tfJ  being 
nothingbut/4.7if4/P«frc/pt70MxiotheMind,which 
ccafe  to  be  any  thing,  when  there  is  no  Perception 
of  them  i  This  Leyiag  up  of  our  Ideas  in  the  Re. 
pofitory  of  the  Memory,  fignifies  no  mtfrathan 
Diis:  That  theMind  hath  a  Power  in  many  Cafes, 
to  revive  Perceptions  which  it  once  had,  with  this 
Additional  Perception  anneied  to  them,  Viat  it 
httb  Mtbmtefirt,  And  io  that  ftnft  it  is,  that 


our  Ideas  are  faid  to  be  in  our  Memory  ;  wlienin- 
deed  they  are  actually  no  where :  But  only  than 
is  an  Ability  in  the  Mind,  when  it  will  tonvira 
them  again  ;  a«d  as  it  were  p«int  them  a*new  oh 

U  fclf. 

RETRAXIT,  in  the  Law,  (  fo  called  from  be. 
ing  the  Efie^lual  Word  in  the  Entry, )  is  whara- 
the  Plaintiff  or  Defendant  comes  into  Court,  and 
declares  he  hath  witii-drawn  h  isSuit,  and  wilj  pro. 
ceed  no  iiirther;  and  this  is  a  Bar  of  all  other 
AftioiM  of  a  lilt  oc  inferior  Nature.  The  Difie- 
rence  between  a  Hwtraxit  and  a  Non  fiiit,  is  that 
the  former  liippofes  the  Plarntitl  or  Defendantto 
be  aauaUypreiaot  ui  Coutt  j  whereas  a  AaH'fmii 
is  upon  •DMnaad  laade,  when  beihoaM appear^ 
and  he  makes  default.  A  Retraxit  alfo  is  a  Bar, 
but  not  a  Non-fuit  ;  for  then  he  may  commence  a 
New  Ad  ion  of  the  like  Nature, 

RETROGRADATION  (fa  Planet.  See  an 
Account  of  the  Reaibn  of  this  Phaenomcaoo,  uq« 
dcr  tlM  iraidl>M.   in  Vol.  D. 

RETROGRESSION  afCurtiet  i  Tha  pmi 

with  what  is  otherwife  called  contrary  Flexion  } 
and  is  thus  2  when  a  Curve<lioe  AFJL  it  partly 


Concave  and  partly  Convex,  !n  leibtft  of  thtf 
Right-line  A  B,  or  in  refneft  (Vf  tba  daiei'iniliatd 

Point  B ;  the  Point  F  which  fenarates  the  Concave 
part  of  the  Oirve  Irom  the  Convex,  or  which  is 
thaandof  the  ont<,«nd  the  beginntng  of  tbeotber^ 

!•  -ailed  the  I^int  -  f  contrary  Flexion,  when  the 
Curve  IS  continu'd  trom  F  towards  the  fame  iida 
as  bcftfa;  'But  when  theCurve  is  continu'd  back* 
xiirds  towards  A  y  then  F  is  caU'd  tba  AM  ^ 

RetrOj/^reJpoH. 

179.  If  wafuppofe  the  Ordinate  P  M  to  moiva 
fram  A'tmranb  0}  andeontidardm  nrinwJIfi 


feftionsofthe  Fluxions  thereof,  as  itmoves  along, 
it  will  be  an  ealie  matter  to  determine  the  f  oint 
of  contrary  Fkxion  or  RetrogiaiSoa. 

In  thefiril  place,  letABbetheDtanularoftbtf 

Curvc-line  AMK  ;  and  let  the  Ordinate  PM,  EF 
be  parallel  between  themfelves  ;  and  draw  tbaf 
Tangents  MT)  FL;  then  tis  evident,  that  ia 
Cums  haViiig  »  point  of  contrary  Fkxion,  the 

lQtcr« 
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Intercepted  Diameter  eni  rMff  nntinually,  and 
thePortioBof  the  Diamctet  AT  Intercepted  be-, 
twecn  the  Tangent  MT,  and  A  the  beginning  of 
the  Abfi  ilfa  inrreafes  alfo,  till  the  point  P  arrive 
at  £,  and  alterurards  decrealcs  again  ;  and  hence 
'tis  plain)  that  the  Portion  ot  theSiib-tsnjgcnt  AT 
bepomes  a  AUximHm,  vhea  the  odinu  r  andiM 
fill  in  E  and  F.'  •  '       •  »^ 


0^  ~  ^     uii  that  ALoc  .AS  may  bea  ai/ii/. 

•  * 

mimt  inflead  of  Irinp  a  wt./Ar7;in»w ,  but  becauft 
the  coole^ueoce  ii  11)11  the^iame,  atfd  that  this  can 
create  no  difficulty)  ifihaUbe  tbfficient  to  ob- 
fi've, 

J* 

That  AL  can  Dev«r b«       +  — ;  for  when 

« 

y 

the  point  T  falls  on  the  other  lide  of  P  refpe^fc 

a 

yx 

of  the  be||iotung  oixy  then  the  Va\ue  o^'  —  will 

• 
f 

be  Negative,  and  confequently,  tlie  Value  of  — 


i8o.  But  wben  the  Curve  AMF  is  contimp'd 
badcvards  from  F  tovards  A,  then  the  Sub^an- 

frent  AT  i^icrjfes  continually  5  but  tie  itu'yrcep.p*    .„ .  ^    •  /«  ^ 

ted  Dianuicf  iiiLxeal-s  ooly,  until  the  point  T  ~  w'™  be  Poatife,  anfl  thirehwe  ui  luch  a  Cafe 
arrive  in  L,  or  until  the  Ordinate  PMco.iacides 
With  £F  I  aiid  aftecwardi  it  decnafes  again. 


Hence  tofind.a  j^enenl  Form  which JbaU  ferve 


Su^fe  AE=i^,  EF= / }  then  i>  AL  - 


■l^d  the  Fluiion  thereol 


7*  *  — JD'* 


■  )t  muft 


ha  'iii^fl;  and  bjf  Tran1]^ol£on,  and  Divifion 
(  by      fUppoling  «  an  Invariable  Quantity  ) 


•  •     •  •  •     •  • 


•  —  o,  and 
1 


—yyx 


=  o,  or 


/Jtffirrfyf  and  multiplying  by  j"  an^ividing  by 

—  we  liave j>  ^  c,  or  Infimtj  :  which  tor  the 
future  will  lerve  for  a  General  Form  to  hnd  tlje 

{Joints  (  F  )of  contrary  Flexion  andRftrnprtjlion  ; 
or  the  Nature  of  the  Curve  /.IK  beinj^  given,  it 
•  • 

veiindthe  Value  Of  /in4r,  and  again  find  the 
tJuxion  of  that  Valae  Citt]jp(^'»t  to  fan  Inva> 

riable)  vraihall  have  the Val'nc  oty  in  which 

being  put  cn'^i  to  nothing  or  infinity,  wUl  fcrve 
in  either  oi  tl  e;e  Sup^.olitious,  to  UnUfuch  a  Va- 
lue of  A£,  that  the  Ordinate  EF  fh^H  interfeft 
the  Curve  AFK  in  F  the  point  of  contrary  FJexi. 
on  or  RetrogrefHon. 

i8i.  The  point  A  the  beginning  of  Jir  may  be 

fofituated,  t'^atAL  ihaUbc=^*  —  —  inftead 
'.Vol,  II,  } 


7» 


AE^£Lis=:ar^ 


182.  The  point  of  Aoiitrary  Flexion  or  Retro, 
grdfion  iB*7  w  fiNuid  otberwii^  in  this  manner  j 


it  is  evident  that  if «  be  fuppofed  invariable,  and 
that  the  Ordinate  ybe  a  Howing  Qiiantity,  then 
Swislefithan  '-11  or  R /m,  when  the  Curve  is 
Concave  towards  the  Axu:  and  S  n  is  greater 
than  SH  or  R  m,  when  the  Cqrve  is  Convex  to> 
w  ards  tha  Axis.  Whence  it  fiihowsi that  the  Va> 

lue  of  H  n  or  ;r  fion  being  Pofitive  becomes  Nc< 
gative  in  ^,  thepoiiit  of  Infleiion  01  Retrbg^iliw 


on 


183.  Ahd  if  the  CUrve  AFK  refpeft  a  fingle 

point  B,  then  draw  the  Ordin^tes  BM,  BP,  BM, 
ail  concurring  in  the  givifu  point  B.  Then  if  vou 
drav  any  Ordinate  as  BM,  and  the  Tangent  MT 
O  d  d  d  a  inter* 


Digitized  by  Google 


RET 

RET 

• 

•  HO  < —  

« 

/       •  \ 

AfldifvetaketbeFiiixiaagfBTt   ^  1 

fuppofing  je  to  be  aa  Invariable  Quantity,  theD  is 

interfe.'linp'  T^T  perpendicular  toBM  in  T,  andj 
it  tJjc  point  m  be  taxen  infinitely  near  to  M,  and 
the  Ordinate  BM,  Bt  a  perpendicular  thereto, 
and  the  Tangenr  be  drawn  ;  His  evident  (if 
we  fuppofe  the  Ordinate  BM  to  increafi  m  it 
comes  to  B  m)  ihit  in  F  the  concave  part  of  the 
Curve,  JB  t  furpaifes  B  O,  f  o  being  the  point 
where  MT  intertcfVs  B  «  )  ma  in  the  part  of  the 
Curve  which  i$  Convex  towards  B>  B  f  is  lels 
than  6  O  f  whence  'iis  manifeil  that  in  F  tlie 
point  of  contrary  Flexion  or  RetroereHion,  the 
Vahieof  Ot  paflia  fipom  bfiog  fMttiv*  to  be 
I^egative. 


—  BT  =  H*  = 


and  Oli^ 


184.  Theft  things  being  premii'd :  If  on  the 

Center  B,  and  with  the  R;idii  BT,  BM,  the  little 
Arches  TU,  MR  be  delcrib'd  j  then  the  Triangles 


M  R  Ht,  M  BT  and  T  H  O  are  limilar,  and  the 
little  SeaorsBMR,  BTH  are  alio  limilar;  whence 

(fappofing£M=:/,  MR=;^  RM  =  /,)  «w  It 

(/):  HM  (ir)  :  :  BM  O) :  BT  =  — 

7 

::  MRi(«)  :  TH  =3—  : :  TH  I  ^  | 


r 


]>oint  of  contrary  Flexion  or  Ref  rogrcflton,  OlU 
either  r=o,  or  JiiiAilf|r,  theielioieiQ  the  iaid  point 

*  •    •  •  *« 

— — — 1« = 0^  or and  anlti. 


•  ... 

plying  by  jr',  and  dividing  by  we  have  *•  ^ jp« 
^JJ=^o,9th^(fi  whence  if  the  Nature  of 
tlieeiimA  FK  htgmb^  thn  die  Value  ef / 

may  he  found  in      and  the  Value  of  7  in  «•  ; 

nnd  ifthf  f.nd  Valuer  Le  fubllituted  in  the  gene- 
fal  i  ornij  there  Will  remain  one  unknown 

• 

tlM  Equation  thus  cleared,  will 
ftrveto  find  fuch  a  Value  of  BF,  that  ftttuig  on« 
foot  of  your  Compaffe!;  in  B,  and  with  the  other, 
at  the  diaanceB  F,  dslcribing  a  Cixde,  it  wiU 
cut  the  Ctarve  in  F,  thel%iint  of  contraiy  FfatU 
on  or  Retrag^fllon;  which  was  leoiiixal tp bo 
dont  *  - 

185.  And  to  determine  the  faid  points  another 
way ,  it  miiit  be  obferv'd,  that  in  the  Concave 

Part,  the  Angle  P  m  E,  is  gtc  ucr  liian  iV.e  Angle 
P  m  »,  and  contraiily,  ia  the  Convex  Pattf 


Angle P  JH  E  is  lefs  tlnn  P  m  r,  sn:^  crr,feque:it-- 
Iv  that  the  Allele  V  m  E  —  fjM»  —  or 
the  Arch  £  from  being  Pofitive  becomes  Ne* 
gattve  inf  the  point  of  conttaty  Flexioa  or  He* 

* 

tnog^flibn*  Andt«kng«ibraDinvariaUe(3Niao« 
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•* 

And  when  f  =:  Infinity ,  tiien  -die  Fltnclon  of 

A  L  nujr'iT  tn  be  infinitely  great  in  compurifbn  of 
that  ot  A  £j  or  whicti  n  the  fame  thing,  the  Flu- 

xioaof  AS  (orx)  is  infinitely  littJe  in  refytSt 
of  tbat  of  AL;  md  ooi^cquently  ve  may  draw 


tity,  tin  tight  sngMTtiMi^  U  m  SfHm  k  m 

finilar }  thatSufrSm  (=:«)•  m  S  ( «,)  : : 

■ 

Urn  i^j)  :»it=— andlMie  it  aiiftbe 

z 

«bfiffcdy  lli«t'H  ii  itNigitivi^  bacMftwbile 

Bm  (f)  Increafts,  niR  (j)  Decreafts.  Now 
liBoniiaLtlKSBftan  Pn^S,  mEUutSaiilMf  it 

And  when    + ;'—f7=:  /f!/fM/t;^  tliebofi* 
andmultiplyioibT  f  2^  and  dividing  by  ■»•,  y  e  '"finiff^inrefpeftof  MP,  or  which  15  the  fame 

■  ,        .       tl.irig,^.lR.isinfiniti -y  lutleincomparifon  ofof, 


two  Tangents  IX,  F/,  to  the  iame  point  F,  coiti« 
pRheadiog  the  ufioiiely  little  Angle  L 

OtmfkBmy  3.  . 

In  like  minncr,  when  .v  ^-7'— jjrzro,  *tis 
ident  that,  o  t  ought  to  Lx:  equal  to  nothing  in 
.-'peft  ot  MR  i  aodconfequeollyf  that  the  two 
Taneents  M  T,  mt^  infiniteljr  near  each  Othtr, 
muftCo-incide,  when  the  ^int  M  is  the  (ami 


with  the  point  of  «OiiiiW]r  Flexioil  OK  lUtlwk 


«i)  b«mifi  of  tlm  nftNwgMltirash  Mr  S 

';r>  ^.  V'— r/)  which  pafTet  fion  btingPofitive 
to  be  Negative,  io  the  point  ofootttxaqr  FitUM 

or  ieuogreflion. 

And  if  we  fuppofi  /  to  beilnfinite,  thai  tlie 
Terau  «■»  md/*  noilh,  «ad  tie  eqnsl  to  no- 

thing  in  refpeft  of  ji/j  nnd  confequentlythefiirai 

^  «_jr ^     o,  or  Irjinity)  wUl  Ucome  — 

7jr:f£0»  or  HuStf^,  that  i«  to       dividing  by 

— J,  j  "  °)  0^  Trifinitj ;  which  is  the  form  oft  he 
iirit  'cale }  and  this  ought  to  be  £>,  becau£  the 


OfdimtesBM,  BE,  BH  me  liben  puallel  10  one 
ooocher*  -  - 


i8<y,  Whcn^irro,  then  ^tis  evident  that  tT)cT7u- 
xioo  of  AL  IS  nothing  in  refpca  of  x  the  Fiuui- 
onof  A£;  and  that  the  two  Tangents  F^/L  ft— 
hdng  infinitely  near  each  Othei^  Ought  10  tfake'^ 
bU!;.oae  ftrcight  Linc/F  L. 


 .  .....  J   — ips-  , 

and  confequently  the  Poinu  M  and  m  muft  Co* 
tnctde ;  tbit  is  when  th^  PtAit  tl  i*  the  I^Mht  of' , 

Infletion  or  RstrogrelHon^  we  may  d^i^r  twb\ 


Infletion  or  RstrogrelHon^  we  may  draw  two 
Tan^nts  through  M,  comptebeadiag  an  Angki' 
infinitely  Uttk. 


Henoe^  it  wtdent  alio,  that  the  Line  which 
tmicbei  the  Curve  in  the  Point  of  contrary  Flexi. 

On  or  Retro^Teffion,!-eing  pTolnr:r?c1.  Touches  and 
cuts  the  Curve  A  i  Ji.  n\  one  ana  the  iaaie  i'ouitj 

■    ■  .  11  li  .  ' 


ter  h^i  4t»diJtbtRdatioH»J  theyilfkif^  AE 

Equ.-tioi^  ,r  .V  r  -      ,v  t  +       f  ?  'tiS  requir'd 
tojliuithe  Value  uf  \       {  j  tiutthe  corYffipo»i^ 
inx  Ordinate  E  F  /hdU  intcrfeii  tU^  Curm 
^  A  F  Jt  Iff  the  Foiut  of  cantraty  i-ktcimX'  . 


i8l.'l1ic  Eqaatioa  Curyt  — 


-and 


za^xx 


— ! 


\  «a4  Uhufg  the  FloflQiiqC  thii 
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Suantity,  andfuppolinp  X  invariable,ancl  putting 
«  laid  Second  Fluxion  e(]ual  to  nothtng  ;  we 


iso,  ind  multiplying  I  -  v  v  -f.  4  4«|ai)ddm« 

diqgb7a4(*  «*  x  xx  +  mmj  webave  x  x -k-  a  a 
—  4Xx:=:o,  And) «jr=iK,  that ii«(A£) 


>        Prop,  X 

\ 

If KT%bea  pr^iMedSemi^jcloid  wbofe  Bdfe^Yi 
is  longer  than  the  SefMi^ircumfertnceoftlie 
generatifix  Circle  AD^^fi Centre  is  C ; 
reauit'd  to  find  the  Mut  E  in  the  Diameter 

A  B,/o  that  th;  Ordinate  EF  fill!  cut  the  Semi' 
cycloid ;«  F  the  Paint  of  contrdty  Flexion. 

189.  Suppofe  the  known  QiiMtities  ADB  =  4», 
BK=:^,  AB=:ar,  and  the  unluioirn  Quanti- 


if  ve  jCjibAUute  l  f    in  place  of jr  ia  tha 


ax  X 


^^tip^i^  t(e  CiirWjr*=  — — ,  then 


 =1 4»=EP ^.fitrtat  we  majr  detemioe  the  /=«  +  —,  and  cooftquentlj^ = «  ^  btt 

^  I*  \ '  •  p-  ^  r  '  *  .^-^  •  . 

by  the  Pnpoty  of  the  Circle  z=r^2rx->xx 


^'oint  of  Inflexion  F,  without  iiiDptafinc  the  Cuive 

*       *  " 

ir  A  C  be  drawn  parallel  to  the  Ordinate  E  F, 
and  cijual  10  the  given  Urn  4.  fpd  if  C  G  be 
drawft  pir?illel  to  A  B,  it  will  be  an  l^ffymptote 
to  the  Curve  A  F  K.  For  if  \vc  fupjicife  x  to  be 
inlinue,  then  the  Ejc^ujiion  of  the  Curve  jr  =: 

'*xx                       •  sxx 
— —  will  become^  =  :  =<if,  fothat 

*»J^Md  XX 


the  Ordinate  of  the  Curve  £  F  cannot  be  « 
=r  A  G^^MtOn  Am.  ithlaSm  A  E  be  infinite. 

i     ■    J,  ■        CbroUary.  -  ..i-  .1  . 

jBS,  If  the  Equation  of  tie  Cuive  be j^azz. 

'■'<•  •.  .  •  ••  •  e  •  t-^^ 
(flppefin^  « anviriebik(^ x       ■  > 

•      ^  -  ■  »5      •   S  •■ 


—  6  X' 


=  o.  Then  — 6  x'  is=0}  which 


ajv'*— -7         '  .... 
becaufe  jtnakei  nothiogfo  tlie  Kcfolution  of  the 

<iue^ioi4  t£iiefiwe  I  put      '  ■ 


», 


»ter  A  t=4r,'ElD=:  a^  the  Arch  A  D  =  » ;  and 
iBFsv;  theaby  the  .PM|pertf  of  the  Cycloid 


andedofiqaently,  it=:  ■Varx— 
•  •      •      •     ~  •  ♦  ►  • 


and  »  =  . 


^  thetefiice  fiibtta* 


^2rx  —  XX 
tutmg  ior '«  and  /  their  tel^eftive  Value*,  Hre 


arx — a  XX 
have^jr  =;  ^  ^. 


#rar— 4«»4.»r,ir 

*— ^  ^  en^theFloiionthen- 


a  ^  Zr  X  —  XX 

y  (  fupppoiing  X  invartabie)  ii^  7  =* 
hr  —  dtrr  —  b 


r'  X  A ' 


-=o,  whence  ^rar—«rr 


ar* — X  ^  ar»'«>. 


;  whence  the  Denofnmatot  2?  ^  ^  -  o,  _      ,  ^        div  {ding  by      .  r.  we 

a^nfequenUy,  tbeunluiownQuanuty*(A£)  bavc^  *r.*r-ir=o»a^ 
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HenceHis  manifefl,  that  to  have  d  Point  of 
tontrdry  Flexion  F,  t  muft  be  gredUr  thdm  a  i 
far  ifbyht  tefiffum  s^ikmCE  wtMtkefdd, 

Frop.  I. 

I 

IH  HhtwafHt'dttfind  F  the  P/nntof  cotitrdr} 
MtsHm  in  Nictiofliedes'f  C«mhoid  A  F  K. 

ipo.  Let  B  C  be  the  AiTymptotc,  and  P  the 
Pok<^  the  Conchoid;  then  tite  Property  of  the 
Conchoid  is,  that  if  yoodraur  ftraiflbtLine'  from 
the  Pole  P  to  the  Curve  A  F  K,  as  P F,  P  A,  then 
the  Segments  between  the  Afljmptote  and  the 
Curve  v.  A  B,  D  F  «n  always  •qotl  to»  givca 
Line', 

Draa'  P  A  perpendicuhr,  and  F  E  parallel  tO 
B  G|  and  luppote  the  luuiarn  (Quantities  A  B  =: 
Fl>=4f  BP=^;  and  dM  unhMarn  Quanti- 
ti?^  T!  £ -r  ^i-T  EF-rj',  and  draw  DL  parallel 
16  B  A,  thee  bccaule  the  Trian^et  D  LF>  P£F, 


Ut  hED  he  an  Arch  «/  d  Circle^  and  B  its 
Center ,  jfidiet  the  Property  of  the  Curve-line 
A F K  be  fucb,  tbdt  drdxoing  dnjRdjBTEat 
pled/ure,tbe  Square  off  E  beequaftotbe  Re^f. 
angle  comprehmdrd  indertbeArch  AE  a»d a 
given  RtgU'ime  a.  'Tts  remiir'd  to  find  thd 

ipi.  Suppofe  the  Arch  AE=2,  the  RadiusBA 
=r,  and  the  Ordinate  B  F=j;  thci  W  thaPto. 
party  of  tha  Curvt^  ft=rr^sf>4.>j!^  and 


aieliai]it|  ifc  if  DL(if}:  LF(  »«) 


bttiftqiilMljr  *  =   J  andU 

a 

caufi  tba  Seaon  B£ B F  R aiafimilar,  it i» 


aadt&«FIiiKiott 


; ;  P  £    4.  ;^  KF  E  =: j»  s 


aiid  coolequently  jr= . 


*  5  X  +  <J  (J  i  .■v 


Andjr=: 


khmof  (llitVQfiiiKir  invtriible)  is  4>>w.  a4>' 
<«  .. 

+  2  >^ a  <f/  /= a  And  conftqueatly  j j> 

•  • 

=         ^         Ho*  ifvalfaWiliitl  tM 

Values  ori*  andjr^  in  tba  gcnalal  Thaonaft 

7^  —  *'  4-  7%  tliwe  ^ill  arift  this  Equation 


by  Reduaion  there  will  arift  «*4.j^*»—a 
'  ^fAr^^  ^     Values  of  tha  Boot  » 

""{.oesi  PF,  which  was  reqoirU 

If*  be=:  the  preceedlng  Equation  will  be 
clunad  iaco  this  other,  *»  +  a*  »  <»=o, 
-rliidi  banidivided  by  « + tfSheQiMtiantisAjr 


+  2  rf*  —  I'f'z^oiaadaiiiftqiiiiithraris:^ 


a  ar  r 


J—d 

which  by  Reduftion^  is  4^'  —  urj^+ur  rjr» 

4rijMr+  3rr4<»jf  — ir' /f  rf:=o.  And 
one  of  tba  Values  of  theiUxjrjr  wiJlbe  =  BF 
teqaitU 

dMaMax. 

That  the  Curve  A  F  K,  which  v^e  mdf  call  a  Para* 
bolioa^iial,  bus  Brintofeoufrdiy  PUtdmy 

F  ir  the  Circumference  A  £  D  not  differing  lea- 
jfibiy  near  A,  fmk  tba  Xan^ant  in  A,  its 
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from  the  N«tui«  of  the  Parabola,  that  ihet:urve 
jnuftbecnncavetowarfstbatTangEnt,  and  that 
aittrvvard.  the  Curvature  of  the  Circurifercnce 
albout  its  Centre  becoming,  more  and  more  fenli- 
btc,  x\»  did  Curve  muft  be  concave  towanls  the 
IbidCcatieB. 

SlMiwm  3. 

The  PointtofRetrogreffion  ofO»l»iimay  pe  founel 
k/  ^effirfi  Fmmu  in  tbitmmuury 

193,  IftheOim  AMDB  be  fuch  that  the  Or- 
dinates  PM  m  inv  rli  the  f<tmt  in  two  Points  M 
aod  11*)  then  that  curve  muii  liavta  Point  of  Re- 


....  » 

troj^rcllion,  viz.  tlie  Point  D  ;  and  to  determine 
the  lame  it  muft  be  obferv'dtbat  it  ( the  Abfcili  i ) 
vbefuppoftci  invariable,  then  the  Fluxion  of  the 
Ordinate  (  wbtn  it  is  greateA  )  which  pafies  thro' 
the  Point  of  Retrogreffion  D,  equal  to  nothing  j 
whence  we  may  find  the  Valueof  A£tbeAb> 
iciilk  cor(c%oha>og  to  the  fame. 

RETURNS ofaTrenih  in  FortIficatiot>,a re  t!ii 
TuiauiDand  Windings  which  runs  rromtht  Line<i 
oftbe*nench,  and  lire,  as  neaf  as  can  be,  paralle' 
to  tjie  Place  aitacl:et^,  m  avoid  l/eir.g  enfifadedr 

REVE  alias GVr^n^,  fignjficj  wltii  us  the  Bailif 
of«rranchifeorMannor,erp«ciallyintheWeft€rn 
Parts  of  FiiTliiud :  Hence  Sire-Reve. or  Sheriff. 

RE\  EILLE.  For  the  Drum  toh/tttheKeveille 
in  any  Arinyj  is  tngivenotics  that  't!5  Da;-  -I  r  ak 
and  that  the  Soldiers  (houldiif^  and  the  Gentries 
finbear  rWi!rffg7»^'  / 


d  ie  :  ..So  muft  I  /.  with  its  growing  InieiL.r,  L>; 
to  the  Decrcafe  of  I  /.  at  the  Ye*rs  End.  (  Thea 
t  (S  i.  and  xo  t      Gfirt*  the  Work  will  iUod 
thus. 


As  ic<S.  100 : : 
no.  too:: 


I.  .p43S9  01  idi.  tod.  ^ 

I,  .90(109  Ot  iSl.  2  4. 


Froin,  whence  it  appears  that  i  L  in  a  Years 
Timeat  61.  ptr  Cent,  decrcafes  to  18  J.  10  d.  ^ 
and  at  to  /.  per  Cent,  to  18  s.  id.  So  that  18  A 
10  d.  ^  Ready  Money  isworth  20  *.  to  be  paid  a 
Year  hence  at  6/,  perCent,  atid  18  J.  2d.  Ready 
Money  is  wortb  30i.  to  be  i<aid  a  Year  hence, 
at  10/.  per  Cefa.  And  reckoning  tlius  by  a 
Lontu  \i:t]  Geometrical  Proportion  decreafinj^, 
it  comes  to  pafs  that  20 1.  to  be  paid  21  Years, 
hence,  is  worth  but  $  i.  icu^  V '^^^^Y  Montfy.'< 
That  is,  5  s.  10  d.    paiduow,  will  in  21  Years> 
at  6  l.Per  Cent,  per  Ann.  compl.  Intereltincreafb 
to  juu  ao  i.  But  at  10  /.  per  Cent.  20     in  21 
Yearsdecceafes  to  2  s,  fid.  i,^  tbat>.^t  ^e  jUifti 
oflnterellsA  8  if.  |  to  b«  paid  now,  wifiadiount? 
to  ao in  21  Years  TiiTif.  " 

In  order  therefore  to  renew  a  Leafeofii  Years 
that  hath  but  one  Yeaclapfed,  at  the  R^tcot  loAt 
perC:r.f.  1  ^ook  intQ  the  Table  of  Rcverlioris  be- 
low,  and  undiirthe  Rate  of  Intcreft  meniionedy 
and  right  againft  ai  Years  in  the  common  Anglo 
of  meeting,  ihave2«.  8i.  4-,  which  is  the  Fine 
to  Li  paid  to  tenev  one  Year  lanfed  mtbeiaiil 
Leale,  andfuppoling  tlie  Rent  to  be  f  /.  per  Ann. 
Jlbtitisar  Years e'fc  the Lrale  is  compleated  ;  in 
which  Time  the  Fine  of  ai.  8^.  !  .  will  amount 
to  2cS.  and  tlierefore  by  paying  tliat  Fine^  tbtt 
Ltale  may  iairly  be  made  up  a^^in. 

.  Suppofeaeain  there  be  two  Years  lapfed  in  fuch 
a  Leaft,  allowing  tht  fame  Kate  of  Intereft. 
Looking  into  the  tbllowmg  Table  of  RtAerlions 
i  find  30S.  to  be  paid  ao  Years  hence,:  is  now- 
Worth  in  Reedy  Money  2s.  n  d.  I,  atdd  this 
Summ  to  the  former  of  a*.  8  i.  !,  and  their  Summ 
wliich  is  5  J.  ^d.  is  the  Fine  to  be  paid  to  make 
I  e  Ltaie  to  »i  Yean  againy  ibppofingthe  Xnit  to 
bei/. 


REVERSIONS,  or  EftatfS  iit  Reverfion,  ]n 
the  little  Book  of  Tables  for  Renewing  and  Pur- 
chaiing  College  and  <;:lMircTl-L9afe5,  Printed  at 
Cambridge  17CO,  and  recbmraended  by  Sir  If. 
JSetetm. 

'fhere  is  alio  fhew'd  the  Conftrufiion  andLTc 
of  tlie  following  Table  of  Rtverftons^  -which  h 

calculated  for  fever  J  K  uesof  Intereft.  The  Ta- 
ble fliew's  the  Decreafe  of  i  L  yearly,  attoiiiuig 
totbefaid  iivend  Rata  ;  orM'hich  is  the  fame 

thing,  it  fTiewsyfiU  what  one  Pnnnd  dut-  at  the 
End  of  any  Number  of  Years  to  come  (  not  ex- 
eettling  40,  w  hich  isthelongeft'l'ermluchLjinds 
r  ni  be  iealed  for)  is  now  worth  in  Ready  Money 
at  5,  6y  7,  8,  lOj  and  iiper  Cent-  per  Ann, 

Andfirll,  What  it  i  LdaedXearbeneet  worth 
iff  Rntdy  Mmuy  nam\ 

The  Rule  is  this:  Let  100/.  with  the  Intereft 
of  a  Year  added  toit.  be  the  flrft  Term  in  the 
Rule  of  Three  ;  too  /.  the  Second,  and  i  /.  fhc 
Third.  (For  as  100  /.  with  its  Intereft  going  on 
to  the  End  of  the  Year,  is  to  a  bare  xooA  then 


SUppofe  an  Efiatein  Fee-Simple,  whofe  tcal 
Value  is  100/.  But  thatit  is  Mor^^edyia  Leafed 
out  for  ao  Years  :  What  is  the  Kevctfion  of  it 
worth  ROW,  a(tf /.  perCent*  Intetefti  ' 

]'y  the  Table  of  KeverHons  I  imd  i  /.  to  be 

paid  zo  Years  henc^,  is  worth  but  (Si.  llf.  ^| 
and  multiplying  that  by  icx),  I  hnd, 


100  times  6  J.  is 

jco  times  2  (I.  or  :co  d.  makes 

And  100  times  |,ox  300  £.  makes 


I 

30 


CO 

j6 
6 


d. 

o 

u 

5 


'Saotm 


T  I 


Wherefore      /.  21.  t\d.  is  the  trueptdfolt 

Valut  of  jog/,  to  be  paid  20  Years  hence. 

How  to  vakie  the  Reverlioa  of  any  leale  or 
Apnuity ;  See  in  the  fcwwpXB^  of  he  aft  i.  • 

\  .  •  •  • 

A  Tabic 
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A  Table  of  Reveriions  (hewing  what  i  L  due  any  Nunibet 
of  Years  hence,  under  4 1  is  worth  in  ready  Money  at 
5.  6,  7»  84  10,  and  1 1 A  ^  Centi 


5  ftr  cc  tit. 
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REVERSION -5/  Sena  m  Algebra,  is  a  Mel 
tliodto  lindaNumher  from  its  Logarithm,  hein;; 
given;  or ihe Sine  from iti  /vik:  TbeOrdinawol 
an  EUeplis^  Irom  an  Area  giveo  to  be  cut  off  now 
MyFouudU  tbe  Alls* 

REVOLUTION  :  In  Geometry  the  Motion 

of  ;inv  Figure  quite  round  a  lixt  Line  (  whicli  i> 
called  therefore  its  Axis)  is  called  the  Revolution 
of  that  Figure  ;  and  the  Figure  lo  moving  is  faid 
TO  R'volue.  Thus  a  R  ight-sint^led  Trhttc^k  revol- 
ving round  one  of  itf  Leg a'  ail  Axi>,  g''nerat«^ 
bythat  Revolution  a  Cone.  And  to  in'bnce  in  1 
Cafe  very  wonderful ;  the  Body  called  by  Torrt' 
eeUiu*  Hfp<rMiam  AcaUtm,  tho*jts  felf  (  as  he 


deraonftmtes)  be  Finite ;  is  yet  formed  by  the  Rei 
voluti(m<XwAh^U  Aiea :  As  in  tbeFigiiie  an* 

nexed. 

Let  A  he  tlie  Centre  of  the  Apollonian  com- 
mon HyperboJd  D  C  B.  A  Z  one  of  the  AiTyinp- 
totes,  GO  an  Ordinate  equal  toxhtylbfctjfa  G  A. 
Compleat  the  Square  GH.  Andfupp(-JingZ  to  be 
atan  InfiniteDiftance,unaf  ne  theSpaceUCHAZ 
to  Krv  L'^-  about  the  Al''.  :ri;i'nteZA,  peiicr;iting 
thereby  ibc  Body  DOHA  K  EJy  called  the  Mjperby 
IfcmttAeuhm:  I  fay  the  Canick  BodydEQCA)  ,s 
/  .  j:  te  and  exafily  Equal  to  the  Cylinder  EKHC : 
But  jet  the  jljfpiiptottck  Sp4££  GCD,  whi£h  itt 


Vox  let  a  Uoitf  01  1.  repreftnt  the  Ordinate 
G  C  or  G  A«  Then  will  the  Bhmt  of  the 

ZGCbo  =IofinUa :  Ana  the  /fjw»e 


Pound-nr^hC  of  Gold  of  the  old  Standard,  wis 
Space  coined  into^jRiab  goine  for  loShillings  a  piece^ 
or«  [ffoportioihblbNanMrof  Iwlf  KmIs  going 
atfiv«ShiIlii^«p|eoe:(>r,  " 


of  tbo  Bodv^jfiGC  is  f*  to  the 

mi 

Cylinder  ^I. 

RHANDIR  in  theDivifion  of  the  Country  of 
Wales  beiore  tlie  Conqueft  ;  what  they  called  a 
C^tr^/contained  an  hundred Towj>s^o4ei.wJuch 
were  ib  Many  CoNMUfr:  Each  Commot  bad  11 

Mdnnors  or  Circuits^  tndtvr oTjwvJbips:  There 
were  4.  ToTtmflyfps  to  every  Mannar  ;  and  every 
.  TIwm/'!;//:  coiiiprehended  ^Gavels'.  And  every  G<<- 
metWid^Rhayidirs^  and  in  everv  Rhindir  wtxt^ 
Tenements.   Tajhr't  H;Jl.  of  Gavel  Kin^i,  p.  69. 

RIAL,  A  Piece  of  Gold  cunent,  for  ten  Shil. 
lings:  Ini      6.  by  Indenture  of  the  Mint,  a 


RIALS  FartJrit^s>  which  wentatSA  6d.  In 

I  ff.  F.  The  Gokfen  Rial  was  ordered  to  go  aC 
iij.  III  2  £/;z.  Golden  Rials  were  coined 
at  1 5  J.  ;a  piece,  when  a  Pound-weight  of  old 
Stdndar4  Gold  Was  to  be  coined  into  48  Rials, 
in  ^  Jac,  I.  The  Rofe  Rial*  ofGold  were  coined 
ar  50 J.  apiece,  andthei^MvfH^^^iCttt 25Shil« 

RI^nlNG  Naih  are  ^ilIi  as  are  ufed  to  fallen 
the  Ribbing,  ortokeepthe  Ribs  oi'a  iihip  in  theit 

RIDING  GErrl,  one  ot  the  lix  Clerks  in  Clun- 
cery^  who  in  his  Turn,  lor  one  Year,  keeps  the 
Controllraent-Books  of  all  Giants  that  pafi  thff 
Great  Seal  that  Year.  CurA 
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RIGHT  Ajcevfion  of  the  Sun.  To  find  tliis  by 
lh«  Projedion  of  Part  of  the  Analemma  readily  j 
hftviog^ivaicithec  hiiFttee^  ocDecUnation. 

In  the  Qaadrant  E  QZ,  draw  r  p  repreftnting 
thi  FuaBd  of  t&e  Siu'i  Dediottioo ;  w)ii<3i  0»- 


R  1  G  

vine  taken  £  Sjiiom  the  Chordsnza^o  30',  and 
lo  draw  »  £Q)  wiD  find  0<  for  the  Sun's p]ace ; 
or  havinj^  the  point  of  0  firft,  if  through  it  yoii 
drawthejParailclr^,  you  will  have  ili-,  the  Sun's 
prefentDeiilination.  This  don(,  0/>  will  be  the 
Sine  of  tfaeSim's  light  AfoafioatotbeRadiui  rp. 


:  I 


therefore  (by  theSeftdr  )  fa^  as  r/J,  to  ©  p  1 . 
EQto  a4th  Term ;  which  wiJl  be  the  trueSinc of 
theSun's  right  Alcenlion:  But  vou  may  find  it  in 
tbt Oiagwn thus.  Set r0 from Otol^  on  which 
FotatRu«G«Mte»  and  trith  O^asa  Radius, 
JVcep  an  Atfc  as  B  :  Then  a  Ruler  laid  from  Q. 
kA  to  touch  the  Convexity  of  that  Ark  B,  wH) 
find  the  Point  A  in  the  Limb.  Tim  wm  E  A, 
xneaflirrd  on  the  Chords  be  the  Degrees  of  right 
Alcenfion  of  the  Sun.  from  the  next  £!quinoftia] 
Point. 

Ibnfi^ Tables  of  the  Son's  Right  Afceo- 
liba,Didiaiition,tiidP]i6B  in  thtli^tiGk^hMk 


I  4 

1  had  ftom  Ui.yims  ^gfon^  the  Worthy  Ma- 
fteroftheQiieen'sMathematicalSchooI  in  Chrifi'S' 
Hojpttd  ;  Together  with  Tables  of  the  Right 
Afceaiion.Dechnation^tpngimde  and  Latitude  of 
above  Fifty  of  the  pnndt»l  fixed  Stats :  Moft  of 
the  Firft  and  Second,  and  fome  few  of  the  Third 
Magnitude.  All  which  Tables  axe  fittedfi»  tb« 
Enfuing  Year  17 10,  and  will  Am  villMNitany 
fenfible  Errour  for  al  n  jt  Twenty  Years  to  come. 
Their  Ufa  is  fo  eaiie  that  it  needs  fio  De&ription  ; 
and  their  Benefit  andAdvtfttlfeis  fo  Univer&Uy 
and  fo  previoufly  necenTary  in  all  Aftronomical 
Calculations,  that  they  muft  have  a  Place  in  a  Col« 
leftionoftJiitNniaM. 


«■  »  r 
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A         Cm  Ml:'  <u':  ,  Ri-lir  /viij/niion  in  Hours  :i-id  Minutes  for  the' Year»  ^j'o^ 
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:  RIGLET,  is  siny  ftjuare,  iitt,  thin,  Piece  of 
Wood,  like  thole  which  aiedefiened  to  make  the 
Frames  offmallPifturesofj  which  are  fo  called, 
before  they  are  Molded. 

RINiEUi,  a  Mu£ie  of  the  Nofe^  otheswife 
ctXltAN*[dtis\  which  Ice 

KOU-Knigbtti  ali  v  R^d-Knighttv  ere  a  nc  i  en  t- 
]y  ceitain  Servitors,  which  held  tlteir  Land  by 
firvtng  their  Lord  on  Horfe^back  ;  or  attending 
him  in  hii  I'rnprefs  nr  Travels  on  the  Road.  .... 

ROM£-^0t  was  formerly  here  anaanual  Tti- l>  j  and 
hole  ot  a  I'enny  for  every  Family,  and  paid  to 
X«m«  at  the  Feail  ot  St  Pitttr  MVineiUMy  being 
the  Firft  of  Auguft. 

Cambden  tells  us  it  was  fIrft  granted  by  Ofd  ; 
but  others  amibute  its  Origiual  lolna^  King  ol 
the  Weft  Sditmu^  who  being  in  Filgrimage  at 
Romf.,  A-  D.-\j'^.  prjve  it  as  an  Alms.  Itamount- 
ed  to  three  hunoreci  Marks  and  one  Noble  yearly. 
Of  thtsMwk  of  Slavery  to  Kome^  our  Anceftors 
iiequently  complained  w  a  Burden  and  Scandal 
to  the  Englifit  Nation  t  It  was  ftfft  fw  bidden  to 
bepaid  by  Hf/ju  Tho' before  complained  ot 
in  Parliament  as  a  Grievance  in  K.  John's  T»me, 
A.  D.  1206.  This  Payment  was  abrogated  25 
if.  8.  25.  ButferviW  Tefloredagainia»d2 
Pbil.  and  Mjrj  i  and  ai  lait  utterly  aboliflted, 
:iEtiz.  X.  .  i 


tipHcatbn,  UietK  by  only  joining  eacTCetter  fa 

the  Root  toihe  Preceeding  Power  wich  its  L'«^;.«  ; 
and  then  removing  the,  la  id  Power^  when  ti^fb 
joined  to  thtficatidLett/ryOm  Place  forwards,  ei- 
ther to  the  Right  ot  L</i-hand.  Thus  ^  dt  f  2 ,/  ^ 
■j-  thy  the  S*iuare  or  Second  Po-xer  oi' a  -\-  h  is 
tbund  by  joining  to  j  -f  /» each  Letter  ot"  a  -\-  hf 
and  removing  ;be  Powers  to  the  Right  or  Leftn, 
hand  thus ;  a  Joined  to  £  makes  md\  a  joined  to 
b  makes  4/^;  auJ  &  joine;!  to  a  makes  anothec 
b  joined  to  h  rTiakei  b  b  ;  and  it  will 


'  JLOCrr  Binomial :  To  raife  (  eafily  )  a  Bino- 
teial  Root  up  to  aiiy  Power  afl!gn*d. 

Suppofe  4'\rk.  (t.)  If  it  be  a  — F  His  called  a 
Rfjidudl ;       the  Powers  of  iuch  •  RefidualwUi 

be  the  (ame  with  the  like  Powrerj  railed  from  a 
Bmomial  (affirmative)  as  a  -{-  B  ;  except,  that 
35  the  Signs  of  the  Powers  of  a  Binomial  are  all 
affirmative  :  I'hnfeof  the  J^r^^/wtf^have  the  Signs 
4"  and  alternately  annexed  to  every  other 
Term  ;  a$  will  eafily  a]  [  i^^r  from  multiplying 
'  — itfelf,  and  then  the  Square  fotouod 
hy  the  Root  again,  dft- 

2.  The  Indexes  of  the  Powers  of  the  Leading 
Quantity,  or  Firfi  Nmu  a^  in  all  the  Powers  of 
the  Binomial  4  +  &  do  continually  decreafe,  and 
that  In  an  Arittrnttical Progreffion  ;  asthofe  of^, 
the  ot'^ff  Kaittcs  do  after  the  fancManiiertncreafe. 

So  that  if  the  Indexes  of  the  Powers  of  a  -f  k 
only  were  required,-  when  that  Binooiial  is  to  be 
failed  up  to  the  feventh  Power,  yoii  wifl eafily 
perceive  that  it  muii  Hand  thus. 

9.  Where  *tiscai7  to  obferve  that  the  firll  and 
lalt  Term  are  pure  Powers  of  the  fingle  Qijanti- 
ue^a  and^,  and  are  both  of  tbelkmc  Height: 
As  alio  that  the  Summ  of  the  Indexes  of  any  two 
Letters  joined  tofether  in  any  of  the  Intermtdidte 
Termsy  do  always  make  up  the  Index  of  the 
higheRPowtr. 

.4.  (The  next  Work  therefore  is  only  to  Jind  the 
I/ncim  ;  which  may  be  done  by  confidpring, 

(1)  Thai  the  Unci  a  of  every  lingle  Letter,  and 
of  every  lingle  Power,  how  high  focver  it  be,is  an 
Unit,  or  ( I ),  which  neithet  mdltiples  nor  divides. 
(2)  That  all  the  Powers  of  any  Binomial  are  jia- 
ttirally  iaiftdbymttltiplyingtheftw^i*dfa*lhaw 
into  the  Ori^indKMt:  Which  in  Alg^niwMnM 


Hand  thus  j4rf+^|+i^orrf*+2rf>f/'i.  Now 

from  hence  it  will  follow,  (9)  That  VneisfX 
the  iecond  Term  in  any  luch  Poiver  will  always  be 
the  Summ  of  fb  many  Units  added  together  (more 
1.)  as  there  hath  been  Multiplications  of  the  Firji 
Root ;  which  wiU  always  be  determined  by  the 
bidexof  the  firft  Term  in  the  Power. 

And  becaufe  the  Unei4t  of  all  the  Intermediate 
Termsareonly  r^Mtafaloog  w  iththdr  Letters  j 
it  alfo  follow.s^that  if  they  aTe^(fi<'rftngether,theit 
rel])eilive  Summj,  muft  pioduce  the  true  Uncids 
ot  the  intermediateTerm&m  the  new  railed  Powery 
us  is  plain  from  the  following  Table,  where  the 
Numbers  are  lb  removed  without  their  Letters, 


I 
I 

2 
I 


I 


aie 


the  2  Uncim  oi  a  t  and  d  ^  h. 
Theft  added  in  the  Or4er  as  they 
Aand^pHHiiioe  the  next  Rank.  , . 

7  The  J/ifrt^of  the  Square,  and  theft 
IX  ^  Hsd  ap;3!n  j^oduce  the  next 
-      Kank  or  Lncm  of  the  Cube, 


i 
I 


3 
3 


I 


4 
I 


6 
4 


4 
6 


j^OWl«of  theCuhe, 


of  tint  BiqiuU 

a  rate. 


to  20  f 

$  10  xo 


I 

5 


I  VThe  bitei^  of  the 
I J  FOwer. 


6 
t 


IS 
9 


30 

•i 


IS 
30 


6 
1$ 


J 
6 


The  l/ncia  of  the 
iixthFowet.  a- 


I  ^  ai  3S  35  ai  7  I 


The  VijcU  of  thfe 
Icventh  Power^ 

and  fb  on»  ■«  Mr.  W^rd  hath  well  oblerved  ra  bis 
young  MathemttidadsGoid^  p*  157,  15& 

If  therefore  yoti  rake  the  Numbers  in  the  lall 
Row  of  the  Table  above,  and  prefix  them  to  the 
fcveral  and  proper  Letters  in  the7thPowcrof*^.^, 
you  wiD  compleat  all  the  I'erms  y»ith  their  ftve- 
ral  UnelMt  and  it  will  Hand  thus ; 

-f-  7  4  ^ 

And  further  from  obftrving  that  the  Uncia  of 
the  firft  Term  in  aU  the  li^veral  Powers  of  a 
Binomial,  area  Seriei  of  Units.,  whofe  Summ 
is  every  where  the  Vnei^t  of  thefecond  Term  ; 
and  that  the  of  the  ftcond  Term,  are  a  Se- 
litt  oif  Numbers  in  natural  Arithmetical  Progrei: 
Gggg  lionj 
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fion ;  as  i,2,;,4,^,6,7»(S'^.  WhoftSumm  is  every 
where  tlm  Wncix  ot  tlu-  n?n  Superior  ¥n\vtx  in 
the  Third  Term,  &c.  He  dcdutes  this  General 
]tu1«  for  finding  tb«  Vucisoi  MfVmmoi  a 
Binomial,  Viz.  «  ^ 

Multiply  the  Index  of  the  Fitfi  Lettrr  of  any 
Term  into'its  own  Unci,* j  and  divide  theFro- 
duft  by  the  Number  ot'Terms  to  that  I^lace,  and 
the  QtteflioQ  willte  th«  ViiCid  of  th«  next  Sub- 
ceedingTerm,  Ibnrard.  Tbiu  mthft  faftEx' 
«mpJe» 

1.  T^e  Index  nf  (the  Fir?  7l,->;»  }wUlbe 
the  VaaU  ioi  i        the  Second  Terui. 

-Tuff 

2,  Tlien^  =al.  That  is  the  Index  of 

2 

the  Second  Term  multiplied  by  its  Vhfid  7  5  and 
the  Produa  42,  divided  by  2,  the  NttmBer  of 
Terms  to  that  Place,  quotes  3i,  the  BSiW^of  the 

r*m,  and  Hll =3$,  will  be  the  Ungid  of  the 

4 

/y/^/;  7>?TW,  &c. 

4  You  may  obfem Ijere  tliat  tlie  Vncimdo  in 
treafe^  only  *till  the  hidcca  of  th:  Two  Letters 
beoome  equal)  or  tbanze  PUcet  \  and  then  the 
Reft  of  the  Uneia  do  decreafe,  as  the  former  in 
crcafcd  :  So  that  'ti^  t'aou?,!i  to  iind  tl;e  I'm  iai  o 
half  r  he  Number  of  Terms  in  ^ny  lower,  audtheo 
the  Reft  may  be  eafily  prefixed. 

And  when  all  this  is  conlidered,  the  Value  and 
Expeditioutijefs  otthat  J^ort  neoremofSui/adc 
Nevtony  for  finding  the  U»citi  ofa  Bioemial,  wiJ 
be  uoderftood  and  admired,  Viz. 

Sttppoljb  m  the  Exponent  of  any  Power :  Then 
m  —  o  »»—  1  m — a  w — '3 

13         3  4 

X  ■)(Ste«bea^jf/ftrthc 

5  6  •? 

l/niT/iSof  the  poven  of  any  Binomial  involved 

infinitely. 

As,  Suppofe  you  would  have  the  t/«<:/<«forthe 
*th  Power  oSa+k*  Then  ae  =  7,  and  by  th 

m  —  o 

Theorem  x  a  =r  7  will  be  the  lf»ci4y 

X 

JW  —  1 

and  that  7  «  -  — -=?3i  vill  be  the  lif»^for 
3 


the  Third  Term :  And  ag^in,  That  31  x 


tlie  Utuim  of  the  two  Henuining  Ternu  muft  be 
2 1,  7,  and  X. 

JNea?,  Ev.Jc?  .:);:/  Eaji'^  Method^  of  finding  the 
Roott  oj  any  hquOtioni  ^eneraRu  mJ  tbat 
tathomtdnjprevioiisRedtiffiM,  fffAfrvEdm^  , 
Halley,  QiimHpj^ofefforaOxUnd, 

The  principal  Ufe  of  the  AtuifUei  Ab/f,  i»to 

3ring  Malhematicil  Problems  to  Equationy,  and 
to  exhibit  thofe  Equations  in  the  molt  Jimnle 
Terms  that  cm  be.    But  this  Art  would  juitly 
eem  in  fome  degree  defeftive^  and  notft^eisnt* 
y  AHaljticaly  if  there  were  not  ibme  Methods^ 
'  )•  the  help  of  whicl),  the  Roots  (  ht  they  Lints 
or  Numbers)  might  be  gotten  trnm  the  £quations 
that  are  found,  and  fb  the  Problems  in  thatrew 
psftbe  folvcd.   The  Ancicnu  fLarce  knew  any 
thing  in  thefe  Matters,  beyond  ^hiadratkk  i  qua- 
tims.  And  wliai  they  writ  ofthe  GeometrickCon,' 
flrufiion  offiilid  Problems,  by  the  hcjpofthe/'i*- 
raboUy  CiJJ'oid^  or  any  other  Curve,  were  only 
particular  thingsdefign'd  forfomeparticular  Ca- 
les.   But  as  to  Htmerical  Extr^iatu  there  is 
every  where  a  prolound  Silence ;  ib  that  what- 
ever we  perform  no'.v  in  tl:is  kind,  isenttKly  OW* 
ing  to  tl>e  1  n  vent  inns  ot  the  Moderns. 

And  iiru  of  all,  that  great  Difcoverer  and 
florer  ot' 1 1.e  Modern  M5^L?ira,  FrayicisVietJ.^  a- 
bout  ICO  Ycari  llncc,  liiew'd  a  general  Method 
for  extrafting  tlit-  Roots  ot  any  Eijuation,  whicll 
he  publifh'd  under  the  Title  ot,  A  Nunurical  Rf- 
folution  of  Power  jjUc.  Harriot^  Oughtred,  and 
others,  asw-tllofoiirou'ti  Country,  asForeigners, 
nuglit  to  acknowledge  whatlbeverthcv  have  writ* 
ten  upon  this  Subjeft,  as  taken  from  A  But- 
what  the  Sagacity  ot  Sir  If.  Nexvtonh  Genius  has 
perform'd  in  this  Bufinefs,  we  may  rather  conje- 
fture  (  than  be  fully  aflur'd  of)  from  that  Ihort 
Specimen  given  by  Dr.  JVallis  in  the 94th.  C))ap- 
ter  of  his  Algebra.  And  we  muft  be  forc'd  to  e*- 
p^a  'till  tii;  grratModeftyllially;tldtothcIn- 
treaties  ot  his  Friends,  and  fuller  ihofe  curious 
OtlcoveriM  to  feethe  Light. 

Not  long  fince  (  viz.  A.  D.  iCgo.")  thit  excellfnt 
Perfon  M .  jfofeph  Raphfon^ F.  R .  5.  FubUlh^Hns 
niverfal Analjfu  oj  Equations^  and  illuftrated  his 
Methodby  phntv  ol"  Examples ;  by  ail  which  !ic 
hasgi%'en  Indicauon:,  ol  a  Mathemaixcai  Geniui, 
from  which  the  greatefl  things  may  beexpe&ed.  , 
By  this£umple,  M.  detmuy,  an  Ingenious 
PfDRfforofMfltnemaniclcsat  rarity  wasencou- 
rag'd  to  attempt  thefame  Argument ,  but  hebemg 
almoftaltogether  taken  up  in  extracting  theRoots 
ot'  pure  Powers  (  efpecially  the  Cabick)  adds 
but  little  about  afl  i.\'Ud  E^juations,  and  that  pret- 
ty mucli  ^^crplex'd  too,  and  not  lufficiently  do 
monftrated.  Yet  he  givestwovery  compendious 
Rules  tor  the  Approximation  of  a  Cubical  Root; 
one  a  Rational,  and  the  otiier  an  Irrational  one. 
Ex.  gr.thatthefide<^'thcCabatf ^4 -^^fisbe* 
tween 

ab   

d  +  ■■  I       — ,  it^  %Md-^b 


=  3S  viU  be  the  Vneis  for  the  Fourth  Term 


Alfothat  3S  X 


m 


.  =  35  will  be  the  Vncia  o, 


theFifth Terra;  and  confequcntly by  goingbaclc 
wardi  (  as  in  Art.  4.  above  )  you  wtil  iiad  that 


And  the  Root  of  the  5th  Power  4<  -f  he- 


noc«y 
that 


i4  +  V'*'V-^+  b 

,     —  — -  ^      (  where 

<4 
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that  'tis  ^  aay  nnt  i  da,  a:  'tis  erroneoully  Priii' 
ted  in  the  French  8tx)k. ) .  '1  ticfe  Rules  were  com- 
municated to  me  by  a  I'riend,  1  having  not  (een 
tbeBooki  but  having  by  Trial  fouod the  good- 
nefi'of  tliera,  at  l  adnunngtheCompendimn,  I 
was  willingto  findonttheDemonftration,  Wliiclj 
having  done,  I  prefently  found  that  thefame  Me- 
thod  mijlht  beaccommodnr'dtoiheRtfoIution  ol 
all  Sxis  of  Equations.  And  I  was  the  rather  iti- 
did'd  CO  improve  thefe  Rules,  becaufe  ifaur  that 
tliL  w^ole  thing  might  be  Explain'din  a  Synopjis ; 
and  that  by  this  means,  at  every  repeated  ftep  ot 
theCilculus,  the  Figure,  air -  ady  tound  Jii  the 
Root,  wtiuldbe  at  Inli  Trebled,  which  all  other 
wayi>,  are  inowftdlMtt  in  aneqtial  Numbtf  «ritb 
tJ^'aiven  ones.  No'v,  the  torc-mention'd  Rules 
aw«fiJy  demooliraied  from  the  Geoelis  of  the 
Cube,  and  the  5th  Power.  For,  fuppoiingthe 
fideof  anyCube^4  -f-^',  the  Cube  anlingTrom 
thence, is<*^  + 3'*'"^+  ^'^^■^  -jr^^^-  Andcoii- 
lequently,  if  we  lupi^ofe  ^  4  ^  the  next  leg  Cube, 
to  any  given  Non-cubick  Number,  then  ***  will 
be  wi  than  Unity,  and  the  Remaiader  ^,  will  = 
tbe other  Members  of  the  Cube,  ■^aae  j-  ^aee 
■\-  eee.  Whence  rejefting  r  *#  upon  the  account 
of  its  finaBDefi,  we  have^  =-lf**  +  3*''- 
And  finca  s*tv^  much  gK*(a  thaasetj  tbe 

b 

quantity        vill  not  mucheiceede;  lb  that 

b  h 
\t  =  —  theo  the  ^uaotity  ^— — 
ISA  34i»+3*e 

(  M  winch  e  is  Marly  equtl)  win  be  found 


R  0.0 


or- 


-that  i5> 


And  ip  the  Ude  of  the  Cube aaa  -{-i  will  be 
4  -{-  ,  wbieh  jsthe  Jt^flMM^ArMndSiof 

•s^aa  b 

M.  He  Lagnejj.  But  now,  if  *  «i  d  were  the  next 
greater  Cubioc  Number  to  that  given,  the  lide 
of  the  Cube  ir<«4«—^,  will  after  the&me  man. 


net  be  found  to  be 


sh 


,   Andtbis  eafj- 

■nd  expeditious  Approximation  to  the  Cubick 
Root,  IS  only  ("a  very  fmall  matter  )  erroneous 
in  point  of  the  quantity  e,  the  Remainder 

af  the  Root  thus  tbund,  comiDg  ibmethiog  ieia 
than  really  'tis. 

As  fortlie  IrratioiUlPifnniUy  'tis  derived  from 
the&mel?rinciple,  ols.  k^^dae  -j-^detf  ot 


— =4  e  +  ##,  and  ft  +  and 


i/kdd  ^  b-^  -f     the  Root  finig^t. 

Alfo  the  fide  of  tb«  GidM  « « 4— >Kafta  thefama 

VoLU. 


manner,  wiQ be  found  lo-ba |4  -f* 

Aad  this  Fomndd  ocsmes  fbmething  nearer  to 
the  Scope,  being  erroneous  in  point  of  enetfi^ 
as  the  other  was  in  dffeff.  and  is  more  accom^ 
modatcd  to  ilio  E:id;i  ofPraftice,  fince  theRe- 
ilitution  of  the  Calculus,  is  nothing  elle  but 
the  obotinual  Addition  or  Subftraftion  of  the 

(Quantity          according  as  the  quantity  e  caa 

be  I  no  vn.     5o  that  we  fliottld  rather  wtita 


3^ 


'f  |4,intheibraierCBle,aiidia 


Butbyeuher 


thelatter,! « tee—b 

of  thetwoforai»/rf*j,  the  Figures  already  known 
iu  the  Root  to  be  extracted,  ire  at  kalt  Tripled;- 
which  1  conclude  will  be  very  grateful  to  all  tha 
Students  in  Arithmctick  5  and  1  co[ip,ratulatethe 
Inventor  upon  the  Accourit  of  his  Difcoyery. 

But  tliat  the  Ufe  of  theft  Rules  may  be  ti  e 
better  psrceiv'd,  I  think  it  pro^>er  to  fubjpm 
an  Example  to  two.  Let  it  be  proposed  to  flint 
the  iidaot'the  double  Cube,  or  4«jf -f 

h 

Here  d—  i,  and— ==i^Qd  fo  J  -i-     roor  i,  stf, 

willbe  found  tobe  the  true  fide  nearlv.  Now,  the 
Cubeof  I,  a<Sy  is  3,  oooj'jiS,  anaibo,  (S3 


....  3,78 


,  or  o,  ($3  +  v'j  3SK58oosa 


iJioQijipi  —  1,  s^pQii^^ySyf  — ;  wliich  in  Tj 
Figures,  gives  the  hde  of  the  double  Cube,  with 
very  little  Trouble,  viz.  By  one  only  Divifioo, 
ana  the  Extraftioii  of  the  HjuareRooc  ;  when  as 
by  the  common  way  of  u-orkm^,  liow  much 
pains  it  would  liave'  colt,  the  SkUtiil  very  jirell 
y^Qw.  Thi  C  Jculus  a  Man  may  continue  as 
tar  as  he  piealcs,  by  cnccnfing  the  Square  by 

theAdditioaoftlicQuuitity  ,  wbidtCbtta* 

aion,  in  tha  calc  will  give,  but  the  eaaeaie  of 
Unity  in  tlie  i4tli  Figure  of  tba  Root. 

Exemp.  2.    Let  it  be  proposM  to  find  the 

fides  or  a  Cube  equal  to  that  Englilh  Meafure 
commonly  call'd  a  Gallon,  which  contains  251 
IblM  Ounces.    Tbe  next  lefs  Cube  is 
whole  fide  6  =      and  the  Rcma it  ler  15  ; 
and  ib  £u  the  ficft  Approxunatiun,   we  have 

3i-V9f  S=tlw]tQnt.  AodfifleeV^333«. 


is  3,  i^$8...,  'tis  plain  that  5,  ^5? 

158=^; 


I35»...,  'II.  ^  

Hw*  m6t  1358=     and weihaUhavc then  lor 
'    it* 
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its  Cube  ij  1, 000853894712,  «qd  according  tot  h« 
ItoIe^3,otf^+^^i»K»4i--,cxx3858j|947ia 

18,4070 

Is  moft  accurately  equal  to  the  fide  of  the  gi- 
ven Cube,  which  within  the  Spact  of  an  Hour, 
I  determir.'d  by  Calculation  to  be  6.  13579-4 
5966105897,  which  IS  exaft  in  the  i8th  Figure, 
5tfc£tive  m  the  iptb.  And  this  FerntuU  is  de- 
firvcdlviierfer»bletotl»lf*ff»ii*/*',  upon  theAc- 
count  i)f  the  great  Divifor,  which  is  not  to  be 
manag'd  w  ithout  a  pjeat  deal  ot  Labour  j  where- 
as the  Exitraflion  of  the  fijuare  RoM^jpioceeds 
much  iiu'Te  eaiily,  as ' manifold Ez|ttrKnce  has 
taught  mc. 

But  the  Rule  for  the  Root  of  3  pure  Surfolid, 
ortbe  jth Power,  isof fomeihinga  higher  Enqui- 
ry,  and  does  much  roore  perfiemy  yet  dothebu- 
fincfs ;  for  it  does  at  kaft  Quiniuble  the  given 
Figures  in  the  Root,  neither  is  the  Calculus  very 
large  or  opf  fofe.  Though  the  Author  no  whete 
Ihews  his  Mclliod  of  Invention,  or  any  Demon- 
firation,  iJtboueh  itfeemstobevery  much  vr ant- 
ing) dbcdaOyfiioeaU  things  are  not  right  in  the 
nruted Boole,  which  may  eafily  deceive  the  Un- 
skilful. Now  tV-c  5th  power  of  ihelide  d^en 
composed  of  thefe  Members,  j»  +  5  rf«  *  10  <»' 
^  XO^  ^  S  e>  =  tf*  +  ^  $  from  wheece 
^5tf4<.-}-  ictf'^  +  i0  4*ef  ^$tf^,n:jeaiiig 
«'  bccauic  of  its  fmallaeli.. 


guiding  onhoth  fides      we  IhaH  have  ^  i«*-f-  b 


5' 


^  04  4><r.  Then  fubftiafting^M  from  both  lides, 

Ml  towhkhifl 


I  «bt  added,  then  win  M'i^rs^ 


5" 


—  the  Rf»t  of  the  Power  +  *.  But  if  it  bad 
4-  —    ( ilie  quantity  of  d  being  too  great  )  the 


Xultwould  htfvcbeen thus,  ^4-^^^  4 

and  this  Rule  approaches  wonderfully,  fo  that 
there  is  hardly  any  need  of  Reftltutkio. 

But  wh  ile  I  confidered  the  ft  things  with  myfclf^ 
I  light  upon  a  (General  Method  for  the  Formula's 
of  all  fowers  whatfoever,  and  ( which  beiog 
bandfimie  and  condft  enoueh)  i  thought  Iwoold 
not  conceal  fnoi  the  Pdilick. 

Thdi  AfMd/«>  (as  wcflthaJZtfliMMl  asthc 
JrrtfMoM/ ones)  aie  thus. 

V  <»<»  -f    —  V  44  +     or  4*  -f  'I, 


154*  6^-\.{k, 


And  fo  alio  of  the  other  higher  Powers.  But  if 
i»  wsre  ailiimcd  bif^er,  than  the  Root  fought 
(  which  is  done  with  Ibme  Advantage,  as  often  as 
the  ii'ower  to  be  reidlvcd,  is  muco  nearer  the 
Power  oft  he  ir^Jtf  jpfv^fer  iriiole  Number,  than 
ni  xhtnext  Iffs)  in  rliis  cafe,  3A<ftff/i  MutdndiSf 
we  ihall  have  the  lame  Expie/Iions  of  the  Roots, 
Viz, 


lb 


V"<i^— fc=!f4+'^  tf44  ,  or  V-  

15  i<^~\b. 


//'  b 


Aud  within  ihefc  two  Term-,  the  true  Root  is 
ever  found,  f  t  int^fomethingnearerto  the/rr4f79- 
Mif/than  the jf^tioiM/Exprellinn.  But  theqnanti« 
ty  e  fbond  by  the  Irrational  Forwtuh^  is  al  9nj» 
too  great,  as  the  Quotunr  rdulting  from  the  P<f. 
tiondl  Pomnda,  is  always  too  little.  And  oon* 
ftfjiiently,  if  we  have  -f  ^,  the  Jrrationai  FarmtH 
/rf  gives  the  Root  fomethinp,  greater  than  it  ihould 
be,  and  the  Rational  fotnethinglefs.  But  coo- 
trary*wxfe  if  it  be — ^. 

Andthus  much  may falReetobeiaid concerning 
the  Eitraft  ion  ot'the  Roots  of  pure  Powers :  which 
notwithiianding,  ibr  common  Ufet,  may  be  bad 
much  mora  •afily  by  the  help  of  the  Logarithms. 
But  when  a  Root  is  to  be  Heterinin'd  very  accu- 
rately, and  the  Loganthmick  T^bki  will  not  reach 
ib  tar ;  then  we  muft  neccUarily  have  recourfc  to 
thefe,  or  fuch  like  Methods.  Farther  $  tbeloven* 
t  ion  andContemplationoftheft  A^mbt/a  leading 
me  totcmaia  Unmiki  ink,  ftr  adftfted  E- 
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guatioos  (which  I  hope  will  be  of  ul«  to  all  the 
Students  in  Afgeh'^w^O^omftrf)  I  vas  willing 

here  togivefome  account  of  this  Dilcovcry,  which 
I  viildo  With  allthe  perfpecijity  I  can,  1  had 
given  at  N«.  iBSofthtTran/jfiionjy  a  v'eryea* 
ue  and  general  Connruft  ion  of  all  adte^tfd  E  jun- 
tionCy  not  eiceeding  tha  Biquadratiuk  i'owtt  ; 
•  fiom  which  time  I  had  a  very  great  delire  of  do 

J^'ng  the  fame  in  Numbers.  But  <]uickly  after  Mr. 
lapblbn  ieem'd  in  great  Meaiuie  to  have  fat  i^iied 
this  Dflire,  till  Mr.  Lagnfj  h  y  wliat  lie  had  j.er- 
fbrm'd  in  his  Book,  intimatMl  that  the  th  ing  might 
bedonemoreoompeiiduHdlyyvt.  Now,  myMe> 
thod  is  thus. 

Let  2  the  Root  of  any  Equation,  be  imagin'd 
to  be  compos'd  of  th*  pMtS  4<f  or  —  «,  oiVhich 
let  d  be  ainim'd  as  near  z  as  is  polfiblc ;  which 
is  notvithftanding  not  necffftrj^  but  only  cvmnut- 

dious.  Then  frtim  the  Quantity  a  ^  *  or^*  <r, 

]et  there  be  torm'd  all  the  Fotrcrs  ot>u  found  to 
the  Equation,  and  tbc  NuaicriealGo*dHdents  b« 
lelbeaively  afEx'd  to  them  :  Then  let  the  Power 
tob^nfolv'd,  be  fhbftraaed  from  theSuromot 
tbesiven  Parts  (in  the  hrfl  Column  vhaie  eh 
Hot  found )  which  they  tall  the  HDmo^enevmCom- 
pMratiomSy  and  let  the  ditterenLC  be  +  b.  In  th 
ncit  place,  take  the  Sunnn  of  all  the  Co-eflicient 
4f#ia  theftcond  Column,  tovhich  put  =  j. 
Laftly,  in thtthird  Coluain  lat  thvn  be  put  down 
tteSummof  all  the  Coefficients  ot  «*,  which 
L  call  I.   Tim  will  tba  Koot  s  itand  tbus 


■i-  cz=: 

—    5C0      6otf  —    3c  # 
+    750  75* 
— 10000 


tad  Am  intlie  trraHottdlForntula^vxT. 


jnay  be  worth  while  to  Illuftratc  by  Ibme  Exam 
pies.  And  inftcad  of  an  Inftrument^  let  this  Table 
lerve,  whirl; fhews the  Geiiclisorthe  fcvcral  Pow. 
ersof  K  +  ^,  and  if  need  be,  nuy  eafijy  be  conti- 
mndAfther;  which  for  its Ufel  may  rightly  call 
a  QtnerMt  Analytical  Sptatluvi.    The  foremen* 
tioned  Powers  ariling  from  a  continual  Multipl 
cation  bv    +  r  (  z:r  s  )  comeout  thus  with  their 
adjoined  Co>c£cients :  Ses  tba  TM*.   But  now, 
if  It  be  rf—  «=  2,  the  Tabla  is  compos'd  of  the 
fame  Members,  only  the  odd  Powers  of  as 
f,  <r^3re  Negative,  and  the  even  Fowcrs,  as 
e*y  Affirmative.    AIfi>Iet  tlwSunjiiof 
theCo-etiicient  sof  thefide^,  be=j  ;  the  Summ 
of  the  Co-efticic{its  of  the  £>quare  «f  the 
Summ  of  the  Cc-erticicnt  ofe(:=«j  oftf«=:w; 
or«f=x  ;  oifrzzjy  &c.   But  now,  fince^  is 
fttppoied  only  a  fmall  Part  of  the  Root  that  is  to 
be  eoquit'd,  all  the  Powers  of  ^,  will  be  much 
Mi  than  the  correfpondent  Powers  of  4)  and  fo 
fir  the  firfl  Hypotbefis ;  all  thefuperier  ones  may 
be  rejeftfd  ;  and  forming  a  rtew  Equation,  by 
fubftituting  tf4-#=s,  waihallhave  (as  was 
ftid  )  +  *  r=  +  i  e±U«.    Tbt  fiiUowiug  £x- 
«iQplca  will  aiiAloi thit  noMdciu-. 


EMmpU  I. 


z* — a*? 


Let  the  Equation  -, 
benopos'd.  Fortheiirftmpotl 
Mdlb  «•  hmtbi*  Sqnatin^ 


«lNfis,let4= 


+  450— 

The  Signs  -f-  and  — with  refpea  to  the  Quaoti- 
ties ewAeK  are lett  as doubitu},  'nil  it  bo  knowa 
whether #  be  Newtive  or  Affirmative,*  which 
thing  creates  fome  Difficulty,  fince  that  inEqua. 
tton^  that  havefeveralRootSjtlieJ&raMgnMjdpw^ 
parationh  (  as  they  term  them  )  are  oftentimat 
encreafed  by  the  mmute  quantity  <f,  and  on  the 
contrary,  that  being  iocreafed^iA^^  are  dimiiuflied. 
But  the  Sign  of  «  is  determui'd  from  tlie  Sign  of 
cheQjiaqpty  b.  For  taking  away  the  Ref»lvenM 
nom  the  liomogeneal  form'd  of  a ;  the  Sign  of  se 
(and  confequently  of  the  nrcvailing  Parts  in  the 
Compoii  t  ion  of  it )  will  always  be  contrary  to  the 
Sign  ot  the  difference  h.  Whence'twill  be  plain, 
whether  it  muft  be  +     or  —  <• ;  and  confequent- 
ly whether  a  be  taken  greater  or  kfi  than  tha 
Trm  Root.   Nov  tho  quntitjr  r  it=?|  s . 


^/  i'i —  kt,  whan i and ^ b^ve the liime SigO| 


bttvlMit]ieSigB<mdiifeieii|^#ii=:yiM+M 


-I' 


m 

But  after  it  is  found  that  it  will  be  —  ^> 
let  the  Powers  «*,  and  e\  &c,  in  the  A^nna- 
ti  ve  Members  or  the  Equatton  be  made  Nentiv^ 

and  in  the  Negative  be  made  Affirmative  ;  tnar  is, 
let  them  be  written  with  the  contrary  Sign.  On 
the  other  hand,  (if  it  be  -f  r )  let  thofe  fore.mea- 
tioo|d  Powers  be  made  Affirmative  in  the  Affir- 
mative, and  the  Negative  in  Negative  Meaibera 
of  the  Equation. 

Now  we  have  in  this  Example  of  ours,  10470 
ioAMd  of  tiM  Reiblvend  ioc«Ok  or^=:  +  450, 
whence  it's  plain  that  a  is  taltcn  greater  than 
the  Truth,  andcao6quently,tbat'tts — e.  Hence 
tfat  IfEMtiaa  cMttcs  to  be,  10450 — 40x5  #  -f- 
597  — 4<.i  ^  looco.  Thai  is  J  45c — 401 
•f  sgjee=zo;  and  lo  450  —  4G15  ^  —  SP7 

or  >=i«»4#tf»  vhofe  Eoot 


cooo, 
xo. 


44  h 

or-~-^   ;  that  is  in  the  preftnt  cafo, 

3t  4tt  t 

*  =         I  ■  ,fiom  whence  we  have 

597 

heRoot  ibughtiS^  886,  which  is  near  t!ie  Truth, 
tat  then  firi^itutiog  this  fm  a  fecond  bup]K>fitf4 
oa^  thftO  comes  a  i-  er^  z,  n.cll  accurntely  9, 
S8o20O39j<J4{>5  ....  icaii«  exceeding  the  I'ruth 

byaiatlnlaftltiffm^  «re*  when  ^  iss+bt 

-4' 
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ipy.  And  ihis  ( it  need  be)  may  be  >et  xnuch  I 
|iztb«  wtified,  by  fubar«aiog  ( if  it  bt  +  ^ ) 


BimipU  IIL ' 


qoantity 


Ibund ;  (V  (if  it  be— 0  ^  a^oe 


)  &om  the  Root  before 


Let  us  take  the  Equation  2«  —  80  2»  4-  ipo8 
'  —  14957  z  f  Oj)  which  Dr.  jy^Uis 

[ufcsCap.  6aof  his  Algebra^  in  the  Refolution  of 


a  very  difficult  Arithmetical  Problem,  where  by 

  KrV*rf's  Method  he  has  obtain'd  the  Root  nmll  ac.  * 

V  i  " —  Icuiately  ;  and  Mr.  Rapbfon  bria^  it  aiib  as  an. 
to  that  Root.  Which  Compendiam  is  fe  much | Example  of  his  Method,  Prff*- ay, atf.  No«rthis 
the  more  Valuable,  in  that  fometimes  from  the  Equation  isot  the  Jorm,  which  may  havp  feveral 
iirft  Sttppi^tiOfl  alone,  but  alvays  irom  the  le-l  ArtirmatiVeRoors,  and  (which  mcreafcs  the  Did 
cond»  a  Rfan  nuy  continue  tho  Calculus  (keeping  licuJty  )  the  a>-*tf&i>»ti  are  veiy  peat  ja  n^ft 
the  fame  Co-efficients)       far   ^s  he  pleafes.lof tJie  je^neMtfglveo. 

It  may  be  noted,  that  the  toie-ineiitionedrquati-  .    .  , 

on,  has  alio  a  Negative  Root,  viz.  z=  iu,26 ....     But  that  it  may  be  the  caficr  manag'd,  let  u  be 
•'n  ' one  that  JiasaMuid,  may  dciaminej  divided,  and  according  to  the  known  Rules  of 
morcaccuiately.  "  let  -  z«  +  ^2-  +  15^=0,5 

((where  thr  quai.tity  z  \s-  of  c  in  the  £(]uati« 
on  propoftd  ]  and  lor  the  firft  iinppolition,  Jet  4 
ExdmphlL     .  —I.    Then  -f' —  S    — a<r'  +  4f»  — <r«-_0^ 

U^o,- that  is,      =  5« -J- a^ej  heiice^^s 

Suppofe  z«  — 17  2  +  ?4  2  =:  3.?o>  ^1   —  * 

10.  Tba  accoidiiig  to  the  ftafiripl  of  tbe  Kuie,  L^^,^^.*|^|^ia--^37^5,andjb«=: 


4-  tf»=:c4  +  <r# 


That 


is,  -f-  IOCX3  -f-  300    -f  30  <r'  - 
—  17C0  —  340  r  — 17  *!  • 

54  » 


+  540  + 
—  3SP 


f  4 
1,17;  Whence  'ti?  manifeftthat  12,7,  i»i 
the  true  Root  of  the  E(]uation  propoftd.  Now 
ijecoiidiy,  let  us  liippolc  z  ^  la,  7,  and  theo  ao* 
cordmg  to  theDifcftiMiroftteTBbleoffDvm. 
there  atifis 

h  s  t  '      •  a  ■'■  • 

— 2(Joi4y;tf4i—S  15^55  '<'~9tf7>74'*— 5o>8»»-*« 
+  165870,640  +  387C9}<fof.+3048*'+^«» 


Or  tia  4.ise^iiee  4-  =0.  Now,  — 3^"S7,  4a  ^  SO"34P»*  V— »»8«« 
£ii7eVavetJ^5^o^i^1s%l.t^h^^^^  - 


mcd  lefs  than  the  Trnth,  and  confeqiimtly  that 
t  is.  Affirmative.  And  from  (the  Ei^uation  ) 


5000. 

That  is,  +  2pB,<5559— ^-pi^  152  ^  J  g-,  -^Sr' 
2p,  2 o;  Andfo  —  298,  6559  —  —. 


510  =E  14'  +  13  v^^  ^  Uao^  tjl '  +  8*» KS wbofe Root «  (acdird- 

"•!    1  * 


ing  to  the  Rule) 


Whence  z  =:  ij,  7..., 


whtcl) 


J  i —     V    —  ^  *  cofljea  to 


2648,  066  —  \/  <5087d8<5,  106022=: 
8»,  26 


is  too  much,  bccaufe  of  4  taken  wide  ;  t^if  rcfon 
Secondly,  let  a=.  i^,  and  by^  the  like  way  oi 

•  r  '"         .n.  n        ^  1'.      ,  |jo5tf44o8o53i  lels  than tbcTfUth.  But 

RNloiuog,.  welhatt  fiod#i=  *^|SatttmayV  correafd,  'tisto  beconfider»d  that 


t09|  — "7ic>;- 

38 


,or  ■ 


iSjOocooqpp, 


and  confequently  s  = 


14,  954068.  If  the  Operation  were  to  be  repeat 
edthe  third  time,  the  Root  will  be  fouad  confor 
maMe  to  the  Truth  is  &r  as  the  ijth  Figure; 

b  it  I  f  that  is  contented  with  fc\rcr,  by  writing 
tb±_te^  mftead  of t^,  or ft^lhaaingor  adding 

to  tlie  Root  befixe  feuiid,  will 


[and  conftquently  e  correfted,  13  —  0564470448. 
And  if  you  delire  yet  more  Figures  of  the  Root, 
from  the  #  oorrefted  let  there  be  mads 
t «  tf»  —  *  ^«  =  o,  45 105602425  . . and 


prei^ntly  obtain  his  End. 


2648, 066— 6987685, 67496597577  .... 


Note,  the  Equation 


82,  26 


mopofcd,  is  not  explicable  by  any  other  Rbot,!^^,  whence  +*=r« 

E«cau&  the  Refohcni  350^  u  gieates  khan  the  ^J^ot  iTmoft  aauratdy       7564T1  .448 
.  — ^1  {074402...  as  Dr.  WaUis  found  in  tiie  fore. 

Cob^toC — ,  or— »  ImcDtimed^hco;  trikeie  it  nay  bq  obfeiv'd, 

3      3  I  «hat 
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that  the  leperition  of  the  Caleulut  does  evei  tri- 
ple the  tfue  Flutes  in  the  afTumed'^)  which  the 

fiiil  Correftion,  or         '      ,  does  quintuple  ; 
Vt'*  — 

which  is  alfo  commodioufly  done  by  the  Logs' 
ritims.  But  the  otiicr  Corrtftion  alter  the  firft, 
does  alio  double  the  Number  of  Figures,  fo  that 
it  renders  the  ^umed  altogether  Sevcn-tbld ;  yet 
the  tirll  Cocremoo  is  abundantly  fuAcienc  for  A 
ittlunetiMl  UHei,  fat  the  moil  put* 

But  as  tovbatisftid  conoeming  the  Number  of 

Plarrs  rightly  taken  in  the  Root,  1  would  have  it 
undcrilood  (bfthat  whtn^  i^but  I  part  diftant  from 
the  true  Root,  then  the  iiril  Figure isrightly  affu- 
tned ;  if  it  be  within  i4t  part,  then  the  two  firA 
Figufcs  are  tightly  affumed ;  if  within  r-rrr-  and 
then  the  three  firft  arc  In  ;  u  'n  li  c  nfecjuently 
jnaoag'd  according  to  otu  Rule,  do  preiently  be- 
come oioe  Figuret. 

k  remains  now  that  4  add  Ibmethiflg  concern- 

iog  oar  JK^/mmI  ArMM£#,via.  t = — — — . 

s  s  ±tb 

which  feems  expeditious  enough,  and  is  not  much 
inferior  to  the  former,  Hnceit  will  triple  the  given 
NuoUxT  flacci,  Kov  havine  mrmed  an  £< 
aaation  fiom  ^  4*  as  before,  it  will  pre- 

sently appear,  wliether  *  be  taken  greater  or  lefs 
than  the  Truth  ;  ^cc  ^«  ought  ahvay^  to  have 
•  Sign  contrary  to  the  Sign  of  the  DiifereiMeof 
the  R<i'/o/i;^«^/,andits^«wHi'^<rH^d/ produced  fromrf. 
Then  fuppoling  -f-  ^  -f  ^  e  -f  a  —  tef—oj  the 
Divifor  is  /  i  —  <  ^,  as  often  as  t  and  h  have  the 
iame  Signs;  bat  it  is  4i  +  ^  ^  vhen  they  have 
diffircnt  oaet.  But  it  fiems  moft  commodious  for 

Fradioc^  to  write  the  The(»cm  thits,  e=  

•4-  — -  fioce  this  wij  the  thing  is  dime  by  one  Mul- 

tiplicatioa  and  two  Divifionsi  which  otherwife 
would  require  three  Multifdicatiam^  and  one  Di> 
vifion. 

Let  us  take  now  one  Example  of  this  Method, 
from  the  Root  (  of  the  fi)re*meation'd  Equation  ) 

12,  7  .... ,  where  , 

+  *        — *  +  '    -      + " 

S#t^#«=z0,»ndib— —  — thatitj  let 
*  t 

ik 

s 

6$$9  into  82}  2^  (4,  6387$  ...  wherefore  the 

Dmlot  is  «  — — =  $391, 49325  ..*..)  2p8, 
* 

^^^9  (o,o<;(544i  r=«,that  is,  to  Ave  true 

Figures,  added  to  the  Root  tliat  was  taken.  But 
this  formula  cannot  becorreded,  as  the  foregoing 
br^ond  one  was;  and  lb  if  mote  Figures  oif  the 


Root  are  delired,  'tis  the  befl  to  make  a  new  Sup, 
poiitton,aod  repeat  ihtCalcutus  again  :  Ar)*]  tl  en 
a  oewQuetieDt  tripling  the  known  Figures  ot  the 

Root,  Will  abundaocljliitaslieevn  the  moftScriH 

pulous. 

&O0TS  of  fLmU  4ve,  either 

'i-  Fibrousy  which  ftnd  out  only  fmall  Strings 
iiom  the  Bottom  of  the  Clant|  diftinft  fouri 
each  other. 

More  th-rh  or  Crofi,  which  have  a  Boi!y 
thick  a  lid  g  roi  s,  e  1 1  iier  branched  out  into  Sub- 
divifions  or  Arms ;  ocdft  finding OIU  Fibre< 
itom  it  all  along.  * 

UnA  laft  are  eitlier 

Camooj^  which  are  either 

2.  Lo)j^  and  Slender,  whidl  eOliMKiniy .  affc 
more  hard  and  woody. 

The  Broad  and  Swelling  arc 
'  ^i.  fiif/^iWy  which  conlUt  but  of  oneGlobeor 
Head»  and  fend  out  Fibres  ftom  the 

Bottom,  and  arc  either 
Squammofff  or  6caij)j  as  Lilies  or  Mar^ 


^  ^Coated,  which  are  involved  in  Skirts  ot 
Coatty  MCepdy  fffoeintbtUf  AUittmy  8ec. 

2.  7»^^ro»r,which  are  of  a  cafnou<i,fo]id,and 
like^ontinuedOmfifienee;  andtheleei* 
ther 

I.  Simple^  with  but  one  Globe  or  Hee^s 
as  Rapdi  CroctUf  ice. 


2.  MdiyifoUy  tl  Affked^Uf  Pam,9tie, 

L<m^  Raeis  are  either  ^ 

1.  Sarntfntaus  (i.  e.)T\rir^y  or  Branchings 
which  Hioot  or  creep  out  tranfver/e^or  in 
breadth :  Of  thefe  fome  are  Geniculat^f 
Knattf^79intj^Cmeh4Jhrafi^intiy 

(So-. 

Cauli formes \\.t.)St''nn:if  orStjHf\vh\c]i 
Ihoot  down  deep  direaly ;  though  otten 
Ihooting  out  Fibtes  and  Strings  honi  the 
great  Stem  ;  which  alto  itfelf  is  lone* 
times  divided  or  branching. 


ROTATION,  is  a  Term  commonly  ufed  in 
Geometry  for  the  Circumvolution,  or  Motion  of 
any  Surface  round  a  fixt  and  i:ii!noveabIe  Line, 
which  1$  called  the  Axis  ot  its  Rotation.  How 
Solids  which  are  thus,  by  the  Rotation  of  a  Plane 
'in:l  an  Axis  genenttd,  may  be  Me.ifurfd  or 
Cubed:  The  ingenious  Mr.  Ahr.dc  Morjre  Ihews 
very  expeditioully  inhisSpecinicns  ot  'the  U!e  ot" 
the  Dodrine  of  Fluxiook  Printed  in  Phil.  I  ranf. 
N.  and  in  Vol.  3.  of  the  MifeeUeneM  Otriofa,  K 
151  thus :  For  the  Fluxions  ot  futh  Solids  take 
the  ProduQ  of  the  Fluxion  of  tiie  AWciila  multi. 
plied  hj  the  Circular  Safe  :  and  he  gives  this  In- 
fl  ance :  Suppofe  the  SUtio  of  a  Square  to  the  Ctr- 
'  n 

deiofbrBbcdlie  as-^:  ibe£quation,ezprelBngthe 
1  Nature 
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Natuieor  i^roi^uv  of  any  Circle,  vhcfeDiarae-lthe  Keel  an  Angle  ot' neatly  «  Degreej. 

*  .        .  order  that  tins  may  be  preciiely  df)tie,  1 


tcr  13  a  ,  i.  j  y  : 


is  the  Fluxion  of  a  rortipnof  the  Sphere  j  and 

confeqoently  tbePtotM)nitftlf4H*«— f 

4  dst  *  — 

Abd  the  Circantfaibed  Cylinder  is  


T].=r2fnre  the  Portion  of  the  Sphere  is  to  thbCir> 
cumii-nbcd  Cylinder,  as  ^  d —   *  torf— *. 

ROTHERNAILS,  or  Rudder-Kails,  arefuch 
as  have  a  v^y  full  Head ;  «nd  bk  uftd  to  fallen 

the  Rudder-Irons  in  Ship5. 

ROUNDNESS,  The  round  Globular  or  Spbe- 
rieMtFWBiy  which I'ebbles,  Fruit  e,  Berries,  Cjfc. 
are  adorned  witli ;  r  n  ^  v.  hich  Drops  ot"  Water  or 
Quick- filver,  C^c-  Bubbles  of  Air  under  Water  or 
Ibmefuch  Liquor,  meltedOil,  C^.  doper.^ally 
put  on,  ftems  to  arifefroin  the  locongtuity  of 
their  Particles,  with  thofeof  the  ambient  Fl«id ; 
which  preventi  them  from coalefcingtogetherjand 
by  preiiing  upon  them,  and  enVtronmglhem  all 
round  equallv,  turns  them  into  a  round  Form. 
This feems plain,  as  Dr.  Hyokhzrh  Inngagowell 
obleived  from  the  way  ot  iiuKiiig  imail  round 
Sbokofftveral Sizes,  without  caUing  the  Lead 
into  any  M6lds,  from  Drop*  of  Rain  being  for- 
med in  their  falling  into  round  Hatl-ilones ;  and 
from  a  Dropof  Water  falling  upon  fmallSand,  or 
VtiSti  vbu»wjllftrait  produce  an  Artificial  round 
Stone:  And  from  the  fmall  round  red-hot  Balls 
(eafilyleen  with  a  Micrufcope)  whiJi  ar-  Inrmrd 
by  theColliiionand  tuhonot  the  Flint  andbteel 
In  (biking  Fire,  andjaerbapsthePrincipleof  Gra- 
VitfttioO)  is  principally  concarncd  in  tbti  Matter. 

ROUND?}  in  a  Garrifon,  is  a  Kight-Watch 
commanded  oy  an  Oflicer  that  goes  round  the 
Rampart  oif  tbeGatrifbn,  in  order  to  liiUn  ifany 
thingbe  ftirring  without  the  Work  ,  tofsethat 
th«  Gentries  are  watchful,  and  upon  Duty,  and 
that  all  things  be  in  good  Order.  In  Cmdt  (!ar> 
rifbns.  the  Round.-,  go  every  quarter  of  an  Hour, 
that  the  Rampart  inav  be  full  furr.illied.  TJie 
Gentries  ought  to  chaUenge  at  a  Diftance;  and  to 
teft  their  Arms  as  the  Rmsnds\i!a&^  and  to  let  no 
one  come  near  them.  WhentheRleiorrfie  nearthe 
Corps  degdrde^  the  Cen  t  r  y  c  a  n  s  a  loud,  comes 
tbtrf  i  And  when  the  Anl  wer  is  ihe  Round^ht  fiiyj, 
St^md;  and  then  calls  tot  the  Corporal  of  the 
Guard,  who  draws  his  Swoid,  arid  calls  alfii, 
if^ho  coTnes  there  ?  And  when  'en  answered,  The 
Xoujtdsi  he  that  hath  the  Word  muft  advance, 
and  deliver  the  Vord  to  the  Corporal  who  receives 
it  with  biiowordpointedat  the  Giver*sBreaft. 

ROUT,  in  the  Law-Tenfc,  is  an  AiJembJy  o{ 
three  or  mote Peffi)ns,'  wboare  going  forcibly  to 
conunit  an  unlau^ful  Ad,  thott^  theydoitnot : 

For  if  It  be  done  'tis  a  Riot. 

RUDDER  of  a  Ship :  TIic  french  Author  of 
a  late  Book  about  the  handling  or  working  of 
Ships  at  Sea,  in  Cbapt.  7.  Propoles  to  dtnion- 
flratc  wliat  the  Angle  is,  which  theRudder  of  a 
Ship  ought  to  make  with  her  Keel,  jn  order  to 


And  in 

he  adviies 

to  out  a  Cleat  on  the  Sweep  in  the  Gun-Rooin, 
anatodifpofeit  fb,  that  the  Arch  contained  be- 
tween the  Keel  and  Cleat  may  hi  of  this  Num- 
b«r  of  Degrees ;  and  that  the  liikr  of  the  Rud- 
der ought  tobefbinchow  ftopr,  fothat  itcannoc 
go  beyood  this  Mark  i  for  if  it  paiTes  it,  it  will  do 
moielmtt  tiuiD  good. 

RULE..r/rd!r}f^.  Of  this  ufefui  and  ready  in- 
(Irument  there  are  feveral  Sorts  made ;  as  one  by 
Ptirtidgey  another  by  Eof-rrfrr/,  a  thirdby 
The  Ground  and  Rcafbn  of  all  which  is  one  and 
the  fame ;  as  may  be  feen  in  the  feveral  Treatifes 
written  by  the  Authors  above-named;  toetplain 
andfhew  theUleof  their  ftveral  Rules.  I  ihaU 
give  you  here  in  ihrirt  t  he  Ifvaral  Uias  and  Ad^ 
vantaee^  of  all  of  them. 

SetbPtrtidge  callsbii  the  DoMScaleof  Pro- 
portion'^  bccauft  the  Stales  or  Lines  uponitareail 
Double^  which areiheLinesiifuallycall'dthe^r. 
tificialtinesy  NttmherSy  Sines^  M\AT4ngenU\ 
whofe  Invf  nr  ion  and  Uftis  owinptoMr.  Gunter  '. 
Thefe  }  uu  a  ill  Jind  defiribed,  and  tlieir  Nature 
explained  in  this  Lexicon^  under  thefewnrds  Oa 
the  Sides  of  his  Double-Scale,  areufually  fet  a 
Line  of  Inches ;  or  of  Foot  and  Inch-  meafure ; 


,7. 


and  there  may  hi  put  a  Gajre'Liney  a  M-- 
£r»^and«Sc4leot£<]UalPartsj  Linesof  Chords^ 
andforfio'imf  of  riWf^r-Meauire,  according  Ha 
any  nii"  pl^rtH:?,  or  hi"!  Occafions  require. 

Everard'i  and  Hunfi  SIiding-Ru]es,arethicker 
and  f(]uarer,  fo  that  there  are  two Slidrng-Pteeea^ 
which  can  ht  fitted  to  either  Faceof  the  Rule ;  on 
one  of  which  there  are  ufually  Two  Double  Lines 
of  Numbers,  made  to  Hide  againft  fuch  another 
Double  Line  placed  above  them  marked  aiida 
Single  Ltnecc  Numbers  placed  below  mark'd  IX 
Thefe  in  Ewrard'?,  which  I  fliall  defcribe,  are 
marked  with  B  andC,  and  ontheHackof  this 
Sliding.Piece,  is  aTreble  Line  of  Numbers  mar- 
ked E,  together  with  a  TJnc  of  Segment"!. 

Tlic  other  Sliding-Fiere  hath  on  one  Side  a 
Line  nf  Art  ificial  Sines  and  Tangents,  to  Aide  a- 
gainll  two  fuch  other  on  the  Sides ;  and  on  the 
other  STide  is  another  fuch  Line  of  Sines,  and  a 
Line  of  \  cr  fid  Fines.  Either  of  thefe  SluIerfW 
made  to  fit  m,  on  whFdCe  of  the  Rule. 

On  one  Edge  or  Side  of  the  Rule,  /are  uftistllf 
placed  the  Natural  Line?  of  Chords  Sines,  Tan- 
gents and  Secants,  for  Splierick  Proieaion,  with 
a  fmall  Scale  of  Equal  Parts;  and  oneof  L^t»- 
tudes,  HourSy  and  Inclination  of  Meridiatts  for 
Dialling  :  Asalfb  a  Line  of  RunibSy  and  M.  L.  ibr 
Navigation;  and  on  the  other  Side  or  Edge,  be- 
fides  Inches  and  Foyt-Meafuie.  is  a  large  Scale 
of  Equal  Part.s,  with  a  Meridian  Line  placed 
by,  tograduateSea-Charfs,  C!fc.  Tiie  Ufeiofall 
which,  you  will  find  under  their  Names. 

The  firft  Thing  to  b:;  learned  on  the  Scale,  or 
Rule,  is  how  to  count  or  number,  in  the  leve. 
ral  Linesof  Niimht^rs;  Ibr aslibrSine^  l^ftgentSy 
G'^.tbeieailiseaiie. 

I.  Know  \]it:,  that  every  Line  of  Numbers  ft 
a  Line  of  Geoinetrick  Proportion,  divided tirit  in- 
top  Unequal  Parts,  which  may  becalled  Primrs  ; 


orup  ouj>nt  tomaae  wicn  nn  neei,  inoracr  10  '^y  «Jiicquaj  rniu,  winwiuiaj  ucuincu  j-r/nM-«  ^ 
Stay  OT  Hear  ap,  the  foon-fl  that  ispoffible :  And  phefe  are  mar\-ed  with  the  9  Dif^itsj, 2,5,4,  ^jCS'r. 
hctoilh  the  TiUeroi  aRuddcr  ought  to  make  withjEachof  thclcfr/w.-/  is  lubdividcd  into  ten  otbwr 


Digitized  by  Google 


R  U  L 


Ptrts.  called  Tentbt:  And  each  ToAh  is  either 
iHtided^  or  liippofidtobeib,  into  20  otW  Parts 
#hich  maybe  called  Cnntfmiy  or  Hundredth- 
part*; 

In  Evrrard's'V.u\e,  t^e  Line  Db«in^  about  it 
Inches  loTii:',  hath  cnc\iTenthm  the  hrfti'iioit, 
divided  aciually  into  10  Parts.  But  between  2 
and 4 each  T«ffib  is  divided  into  but //;•  •  P.irrs  ; 
each  of  vliich  thtrt  is  one  Fifth  of  an  Hundred) 
<*  «>.  Betarien  4  and  tin  End  of  the  Line, 
every  Tenth  h  dividfd  only  intnTn-J  Part?,  fij 
that  each  Part  ii  5a,  or  the  Halt'  oi  an  Huq- 
dred.  You  may  imagine  or  liippofe  alfo  that 
each  Centefm  is  Uibdivided  into  Ten  Parts  ;  which 
therefore  will  be  TixmUndtht^  &c. 

The  Figures  I,  2,      4,  5,  by  vvMcli  the 

PrimctarediAinguilhed,  aieail  Arbitrary  i'inais ; 
and  mar  Mdt  of  them  reprefenr  i6  many  en- 
tire Unit?,  Tens,  Hundreds  Thoufand^.  C-""  "r 
ia  many  TenthS|  Hutidredth5.  Thouiandiiis,  or 
T«n  TbonSMdUi  Faro  of  ah  Unit. 

2.  Wherefere  in  iVhole  Nombers*  if  r,  at  the 

beginning  of  tl,  •  Lino  D  fii^nifie  an  Unit :  Thtn 
2,  j}4)  and  5»<5»'<'.  will  alio  Jignitie  or  (land  for  lo 
minj  Units i  and  the  Tfnths^  and  Centefms^  both 
be  accnrdinj[»ly  Decimally  or  Centejvual  Pirts.  It 
then  reprcftot  Ten  Units,  thci  I'iie  Prunes  3, 
a,  4,  ^c.  willfignific  20,  30,  or  40.  11  i,  Hand 
for  10^  or  loa  Acairdingiy,  the  other  1-  igures, 
irim  be  aoo,  300,  400 ;  or  200C5  3000, 40CO,  &e. 

3.  In  Decimals^  if  to  in  the  Line  L)  rcprefcnt 
t%  then  each  Prime  reckon'd  backwards  tbwards 
the  Lett-band,  will  f>e  (i)  one  Tenth  ;  and  in 
thofe  Primes  each  Tenth  w  ill  be  .01,  and  in  thofc 
Tenths,  «adi  Omtdki  will  .001,  Part  of 
an  Unit. 

To  explain  this    Ihtle  further,  draw  out  the 

Sliding-piece  15 :  Till  I,  at  ths  b-i^inning  of  B, 
jRand  exactly  at  to,  at  the  End  oi:  the  Line  A, 
*  ftctben  70a  tvill  have  a  Line  of  Numbers,  4 
times  repeated  ;  of  which  let  1,  at  tbebegmning 
of  A,  ftandfur  i,  or  Unity.  Then  will  the  next  i, 
in  tlie  Middle  of  t!it  Line  A,  tfanci  for  i::,  ami 
30  at  the  End  of  A,  m  be^oniug  of  b,  will  re- 
preient  100,  (i)  in  the  Middle  of  6,  wiQ  be 
looo  }  atAl  10  at  its  Eud  Will  ftand  for  loocxj. 

On  the  contrary,  if  you  fuppofe  10  at  the  End 
ofthelhuith  Raoius  inB,  to  reprefent  (i)  then 
each  Prime  in  that /ipwr^^Radiu;*  will  be  .1 
(  one  Tenth, }  id  the  TIMSadiiu  tvUl  be  .01 ; 
as  tlie  Second, ootf  and  in  thnJFirftf  .oooi  Part ^ 
of  an  Unit.  • 

al.'o  2,  in  the  Firil  Radius  wUl  be .00C3  ; 
in  the  Second  Radius  .002,  ia  tlieThild;03|  and 
in  the  Fourth  .2of  an  Unit. 

4.  AD  which  being  well  undeiftood,  and  con* 
fidered ,  ^hicfa  a  litUePraftbawUI  tender caiie : 

'twill  I^e  eafie  tn  diHinguifh  that  Point  on  the 
Line  where  any  Number  given,  Integer^  ox  Dec i' 
mal  Party  is  repreJented.  Thus  you  will  find  that 
the  Point  agy  on  the  Line  D,reprefents  1 89$  Units ; 
and  the  Point  wf,  rcpreltnis  171 5.  lJut  on  a  Line 
otthis  Length,  you  can't  ddtingmlh  any  Number, 
if  it  have  abov  e  four  Places,  to  any  exaftoefi.* 
For  all  the  Figures  iiinher  will  be  reprflAoted  at 
the  fame  Point :  Thus,  if  were  requi- 

xed,  you  can  baveon  the  Rule  only  i8j>S' 
VoL  IL 
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AU  Numbers  which  after  theiirft  Figure  have 
only  Cypher*,  are  repicfented  at  the  fime  Point : 
As  20,  200,  loooy  are  all  reprefented  by  2. 
If  a  Number  ot'  three  Platrs,  hath  a  Cypher  for 
the  Middle  Figure:  As  furpoii!  508  ;  vou  muft 
count  5^ntheLine(at  the  Thin!  Prr-neyandiben 
counting  no  Tenths,  for  the  hit  Kip;(ire8,  you 
niufj  reckon  8  Centefms,  or Hundrciith-parts. 

If  two  Cyphers  are  in  the  Middle  ot  a  Num* 
ber  of  4  Places ;  as  fuppofe  4005:  after  4,  yoii 
inuf}  neitlier  pn  on  to  account  Tenths,  norHm,- 
drcds,  but  tor  the  laft  Figure  5,  yo^  muft  reckoo 
lb  manyThouiaadth-pam. 

OftheUfesofthcSliding-Rule. 

1.  To  ntultiplfone  Numbtr  bj  aMtiier  i  At, 
f'tpp'ij--  6Wby  26. 

A  s  1.  26  : :  68.  i-5S. 
^ei  I,  ,  on  the  Line  A,  againll  26,  on  6,  and 
then  againft68on  A|'  jott  will  find,  lihe  Pro* 
duft  i768»  oa  ^. 

You  may  b;gin  with  either  Faftor,  as  a  Mul- 
tjdicator ;  and  the  Produd  will  have  as  many 
fjdcesas  are  in  iaib  Pa6h»rs ;  exc^  the  twofirtt 
Figures  exceed,  or  are  greater  than  the  Icafi  F,i. 
dot :  And  thtn  it  will  have  kis,  as  in  muJti- 
pljriogdSby  14, 

As  I.  14  : ;  dS.  p$% 

Where  tlie  Praduftpsi  bach  but  three  Places; 
becauft  the  Figures  i  and  4  in  14,  are  both  lels 
tlian  pand  5  in  * 

2.  To  multiply  Decimd  S^sSwu^  «ir  Mi»t 

Numbers ; 

Ai  27.  8  and  .8. 
Make  the  Mixt  Number,  or  Whole  one  (if 
fuch  there  be,  )  tlie  Multiplicator ;  andfetting  it 
on  B,  aeainlt  1  :  in  A:  Seek  the  Produft  towards 
the  Left.liaiid  againlt  .8  ou  B.;  which  wdt  be 
saaoA.        '  . 

y.  Tp  divide  one  Number  bj  another  ,  as-^:} 

la  DiviJtoa,  A«  aj.  i : :  750. 30,  the  Quotient- 
Set  35  on  B,  a^ainft  t  on  A  {  and  then  agaiaft 
^S0^  oil  1^  will  ^  30y  the  Qttotient  upon  A 

N.  B.  Thefc  Examples  will  inflruft  vou,  that 
at  one  letting  of  the  Rule,  you  do  both  Multiply- 
and  Divide. 

As  liippofe  25  a  Multiplicator ;  fet  i,  on  B,  a- 
gainft  2;,on  A  ;  and  then  againil  any  Multipli- 
cand  in  B,  you  have  the  Produd  on  A. 

And  without  inuv,r<g  the  Rule,  if  you  fuppofe 
25  to  be  a  Divifor  againlt  Any  Uivideod  OttA^ 
yott  will  have  a  ptopet  Quotunt  m  & 

.}.  ffavinj^^  T:x"7,  Three.,  Four.,  CSiC-  NmnherS 
given j  to  Jind  a  Ihirdy  Fourth.^  FifthjCje. 
in  Geometric al  ProportiM  t^them :  lA 

Set  2  in  B,  againft4inA,  and  then  you  will 
iind  a£aiaft4  in  B,  there  will  be  8  in  A  ;  a* 
ninft  sio  B,  id  in  A ;  againft  16  in  B,  32  inf 
A,  Q(e.  and  fo  you  may  goon  ctthectivwatd 
0(backwacd|a3facasYoupleaie. 
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J.  To  rt4iMCt  I'lihar  f raff  ions  to  D^cimaii  : 

,  fuppoft 

Set  84  in  B,  agaiult  (5  ^  in  A  ;  and  then  againft  I 
inB,  you  will  have  .7c,  the  Decimal  retjuired 
And  'ds  *75,  not  7$  be^ufi 'tis  on  the  Iieft> 
hand  of  Uaity»  or  x  in  A.  • 

6.  To  reduce  .762;  d  Decimd  FrdSimhtbe 
Jmotnt       of  4H  integer, 

Firft  Jel  the  Decimalof  a  Pound reduced  to 
SbilliogS)  Fencfor  Faithings. 

Set  1  in.  the  Middle,  ot  to  at  the  End  of  B,  a- 
gainll  20  ( the  ShiiiingJ  ma  found )  iti  A  j  and 
then  agamfl  .752$  io  B,  Tou  viU  l»ve  15.  25 
in  A:  TlMtisi5«.  %a. 

If  you  would  have  reduced  it  to  Pence,  you 
inuft  have  fet  i  in  B,  agaioft  240  ( the  Pence  in 
a  Pound)  in  A,  you  would  bave  bad  183)  «he 
Pence  in  .7625. 

U"  you  would  have  the  Farthings,  let  9<fc>  (the 
Farthings  ina  Pound) in  B,  agamfl  i  in  A,  and 
thenarainfl  the  Decimal  .7652  _ln  B,  you  have 
732,  the  Farthings  contained  in  it,  on  A. 

If  .7($25  were  tiie  Decimal  of  an  Ale  BarreJ, 
^et  32  (  the  Gallons  in  a  Barrel  o(  Al«)in  B,  a< 
gainft  1  at  the  bceinn  ing  of  A  ;  and  then  againll 
.762^  in  A,  vilibe  34.  ^  the  Galknsin  that 
Fra£tion. 

7.  Ta  W7rkthe  Rule  of  Thy^f^  or  V.rer  Kumhert. 
being  given  to  jind  a  f  ourth  Proportions 
ctthcacUiteaJynrlnVHftly*  . 

t.  DireSfyt 
If  6  Qiiarters  ofMilt  make  k8  Bltrdf  ofBeer, 
how  much  will  inake> 

Set  (5  on  B,  to  iP  on  A,  and  then  agnin't  -ion 
you  will  have  tlie  Fourth  Term,  y  oa  A. 

2.  Inverfelf. 
If  8  Men  can  do  aPeiccof  Work  in  9  Days, 
in  how  many  Days  vould  xlMen  difpatcbthe 
ftme  Work? 

Set  12  on  A,  to  8  on  B  ;  and  flicn  againf!  9  on  A, 
will  be  6  on  B}  which  i&the  Fourth  Number 
ibughti 

5.  Ifthe  Qucftion  hadbeen  in  Iinw  many  Day? 
cr»uld  6  Men  have  done  the  famt  Work?  then 
'tv.'ould  have  been,  as  6  on  B,  toSon  A::  So  9 
upon     to  12  upon  A. 

8.  Between  tm  Numbert  given  to  Jind  0  medn 
Getmetrfeat  f^teporUmtl. 

Siippnfc  50  and  7:. 
Set5oinC,  nramll  50  in  D,  &i}d  then  againft 
72  inC,  wil!  hr  60  in       the  mean  roquired  ; 
or  fet  72  on  C,  againll  72  on  D  ^  and  then  a> 
gainll  ;o  on  C,  will  be  60  on  D. 

p.  To  extras  the fqudre  Root  ef  HKf  Humber 
under  toooodb: 

Apply  the  Lines  C  and  D}  fo  that  10  at  the  End 
of  C  be  apyift  I  in  D)  and  (hmvUl  the  Square 


Root  of  any  Kumbet  in  €9  be  found  by  ipipefti*  ' 
onagainftlcinD. 

Only  obferve  when  the  Number  of  Places  in 
the  eivcn  Number  iseven,  2,  e.  when  the  Xumbec 
coonfls  of  2,  4)  (5,  or  8  Figures  (  being  Integers ) 
you  muft  find  it  in  the  rend  Radius  of  theLine 
C  J  and  agaioft  it  you  have  the  RootiaD;  Thus 
agai,  ft  16  mCy  fOtt  viBfiQd4inD»  affunftSi 
in  C,  ^  in  D. 

Again((2)04inC48inD;  and  a  gainft  784995 
inC,  you  will  have  SF^  m  D,  ri'/'.^-.  I! 
Numbers  can  be  exprelled  on  the  Rule  :  And  in 
this  Cafe  the  Root  will  always  corififi  of  half  a« 
many  Figures  as  the  Number  given. 

But  if  the  Integers  in  the  Number  given  are  odd, 
as  t,  5,  ^,  or7;  then  it  mu(l  be  fought  in  tho 
Fitft  Radiuion and  againft  it  in  D  will  be  the 
Root  lbught  So  bring  i  ^t  the  beginning  of  C, 
to  I  in  the  Middle  of  U  ;  and  then  agauift  57(5  itv 

C,  will  ba  2Ain  D,  and  againft  20736  inCl  will 
be  its  Square  Root  144  in  \D. 

10.  To  etctraii  the  Cube-Root  of  snj  Nmmber 
mnder  tocjooooooo. 

Apply  the  Triple  Line  of  Numbers  E  againft  . 

D,  asCwaiin  liie  Square  Root ;  and  thou  a« 
gainft  any  Numbers  in  £,  are  the  conefpondiiig 
Cube«Roott  in  D. 

A'.  B.  When  the  Number  coofifts  of  i,  4,  or-j 
Places,  you  muft  find  it  io  the  Firft  Radius  tn  S. 

But  when  it  hath  2,  5,  or  8  I  Ucej,  i;  mull  bd 
found  in  the  Second  Radius  ofE. 

Ai  if  it  have  3,  6,  as  9  Intagers,  it  muft  \a 
found  io  theTbiTcTRMiu^. 

11.  Either  tlie  Diameter  or  Cicumferense  of 
tf  Circle  being  given  to  Jind  the  otter. 

Wfien  the  Diameter  is  i  Inch,  \'ard,  Foot,  (2^c,  ♦ 
theCircumfeMooeii  3.i4i5otfuchlncbeiy  Y«rd«i 

Feet,  (^Ttf. 

WheielaitBs  i,  to  ^  1^1$  :]  So  is  the  Dia* 
metarof  any  Ciicie  to  its  Ciiciiniiinno& 

Set  therefore  I,  on  A,  to  3.  i4x;oaB;  and  rben 

againft  any  Diameter  in  A,  you  have  the  cor- 
icIpondingCircumference  laB,  »adv2ie'yer/a. 

12.  Hjving  the  Dimeter  to  find  tbf  Jres 

aCircle. 

Set  ion  D,  tO.:78s^  rni  C}  and  then  againft tha 
Diameter  in  Indies  00  D.  (  .Suppofe  20,  ) 
voti  will  have  the  Area  in  Square  Incnes,  (biz. 
in  this  Cafe  314.  15.  )  onC:  andfii  againlt 
any  Diameter  in  you  vill  hnve  a  tioixilpoii* 
ding  Aien  in  C. 

13.  To  Three  Numhers given  tofmd  4  fbmrik 
in  Tri^ligdte  Proportion, 

If  i  Hiillot  Diameter  is  4  Inches,  weigh 

()ib.  What  wiii  one  ot  the  lame  Matter  weigd^ 
whoftDianiettris8> 

Set  4  in  A  againll:  8  m  B  j  and  then  againfl  p  m 
A  youhnv«  18  in  8»  againft  i8io  A  3d  io  B  $ 

nod 
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and  againft  3<S  in  A  72  In  R;  which  Third 
dumber  in  continual  I'loportioii  from  i* 
thc'Knttibw- fought,  ihei^iiig  tin  V^t  of 

.  .ISiBplklflltMlL 
14.  Given  PrinCTpaif  Thue,  andlUU,reqitirtd 


toisMYiMniriiM 


SitlinA  totfinB;  «od  tlien  againft  xa  in  A, 
you  have  72  in  B  ;  which  bicauf«  it  vns  .cx5, 
will  be  .71  the  Inttrcftof  one  Pound  for  12 
.'..'YtifittSptrCent.   Then  fet  .72  in  B,  againft 
I  in  A;  andywi  viU have ag^inft X ^ S  A, 
<S<S :  tiM  AnMwiituEi  *Afldft  fioniahy 
iii  700  nij  Undtbc  Founn. 


What  doth  15  /.  S 


15.  Gfaiii^  JSmmlif,  limfYimiXsiei  to 


^ ;  What  i«  the  Amount  of  an  Annuity  of  62 

X.  Set  I  on  B  to  5  on  A  ;  ^ad  then  againft  52  in 
B  will  be  3>  7a,  tbelottteft  ot  62  /.for  one 
Yeir.  ^ 

a.  Set  I  on  B  to  s.  72  in  A ;  and  then  againft  a 
iaB.(mx.  haUthe Time  given  )  will  be 7.  44, 
the  IntOMft  o£  the  Annuttj  iiu  Jttli'tJie  Tune 
in  A. 

a.  Set  I  on  B  to  7.  44inA  ;  and  then  aninft  3 
.  ioBCtheaali  cliegiveiilteue  bliK  oneTtOM. 
«  p  thetacfenft  «f  the Amuitt/ w  A. 

To vliich  adding  248,  (tbeSummof  the4  An- 
nual Payments  )  the  Sunn  IHttht  aja, 

-  The  whole  Amounr. 

UiCompoi;rid  Inrerefl  the  Rerpe'^:ive  amounts 
for  eachKelpedive  Year,  aiefo  maoy  Geometzick 
MeuiProportional  Numbers . 

Foras  100/.  at  the  End  of  the  FirfT  Yfrtr  is 
106/.  at  6  fer  Cent,  and  that  is  now  become  a 
Prindpft];  and  at  the  Second  Years  End  will  a 
inount  to  1 11 1.  5(5.  and  thU  being  made  a  Prin 
cipai  will  at  theTbird  Years  End  amounttoiip/. 
1016;  and  thefi:  4  Numbers  icx).  106.  112. 
and  xxj).  xox^  ate  in  Geoi&euidt  f f0]p)[tjoo 
contuioed* 

Whereforelii  taSithf  the  Rnletolblvt  tlik 
Fioblem. 

16.  Of^r.  y  S'-imm  o  f  hdoHtJ  tofiudthf  Amrrunt 
in  anj  lmu^  and  at  anj  Rsts  of  Cam^md 

'  >sfijpDofe  .ihe  Amoontof  xooA  ArjYciis 
tX^fttOmL  GompottDdlateNlt 

Set  100  on  B  againft  io6,(or  108,  aocording 

to  the  Firll  Years  Amount  at  nny  Rate  of  In- 
tercA  }  and  then  agaioil  X06  oq  ^  jou  wiii 
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have  112  /.  56.  the  Amount  in  Two  Yearjj 
and  agaioit  111.  on  B,  will  be  119  /.  10 16 
m  A^  Che  Amount  in  Three  Yeacs ;  and  againft 
119.  10  1(3  in  B,  will  be  126.  2^7,  the  Amount 
in  4  Years.  And  iaftly,  againft  i2€.  247  in  B, 
you  will  have  135  /.  82a  on  A,  which  is  tfao 
whole  Amount  at  the  Five  Yeais  End. 
And  ftiMft  it  *vlflA  te'cnfie  to  ouAMt .  thu  Que- 

ftlOD.  "  V  C  . 

17.  WhttUtSimm  i9orth  now  in  RtduijMf* 

at  any  Kate  oj  Interefi* 

As  wliat  is  the  prefiat  Value  of  13  3  /.  822  due 
Five  Years  hence,  6  fer  Cent.  Compound  In- 
tercft? 


For  yoti  need  ooljr  wHrfb  the  formet  Praaice  t 
Settberefere  xotf  on  A  againft  100  on  B  ;  and 
then  againft  133/.  823  on  A,  you  will  have 
125.  247  on  B  ;  which  is  the  Worth  of  133. 
822  at  the  End  of  the  Fir  ft  Year :  Tfefn  ?^g»inft 
that  on  A,  you  will  have  119.  loWonB,  for 
the  prefent  Worth  at  the  EiA  of  iha  Second 
Yea*  {  aud  as^iii^  no. , lO  xd  oo  A,  you  wUl 
havezta^  ^.ott.ti;  iw the ThW Year;  and 
againfl  fh  nt  Number  on  A,  yoii  will  have  ic5 
on  B  iox  the  Fourth' Y^^r  ;  and  a^  laft  againft 
106  00  A,  you  will  have  lOo/.  oo  B  ;  which  if 
th?  prsftiit  Worth  of  1 33.  /.  822  due  Five  Years 
hence  at  Compound  Inteteft  ot'd/vr  Qfwfc 

18.  ff'Tiat  are  the  Arrenn  due  on  an  Annmtfor 
Rentofg  l.pvAnoiim^»dforlfom\zTtart^ 
MthtMe^6  pcrCenuCtwywrftofff^c 

Set  tf  in  A  to  100  in  B;  5  and  then  againft  0  in  A. 
will  be  i^oinB;  whi  Vi  1  a  Principal  whplo 
Inicreft  is  9  /.  Then  work  as  in  I'roblem  id  a- 
bove,  to  find  the  Amount  ot  ijo  /  u  Twelve 
Years,  which  wUl  be  301  /.  8x8  ;  Irom  which 
you  muft  deduft  X50/.  (the  principal  firft 
found)  and  the  Remainder  15X.  828  anfwers 
theQudttoo,  and  is  theSonuuof  theAtieate 
fouf^ht. 

19.  H-'hat  It  the  Ready  Money  a/ortbofajlent 
or  Anuuitj  of  9  /.  per  Annum  to  continue 
forj^lve  lean  on)y\  aUowing^tbe  Bjmr 
tobdve.6  pet  Cent,  for  bii  Mmff 


By  the  hit  Qneftion  the  Aneafs  of  a^  Kditof 
9  /.  per  Ann,  imdfiKbota  liirTwelfO  Yenteww 

151/.  828.  ^  .„«/•. 

And  the  mefint  Worth  of  iji  /.  828.  (  by 
Queft,  17.  )  due  at  the  Endof  Twelve  Years,  » 
7 s  L  44a.  Whereforefo  much  may  be  given  tot 
inAoS&jofpJLM^-^tocontinuifiwTwelvo 

Yean. 

a:  B.  ir  the  Annuity  is  not  to  commence  till 
after  a  certain  Number  of  Years;  asiuppoleO 
are  expired  t  Then  you  muft  add  that  Term  to 
ti  e  1  '.celve  Y'ears,  which  makes  it  18.  Thenleek 
what  the  Arrears,  of  151  /-  8a8  being  forbora 
Eighteen  Years  are  now  worth  in  Ready  Money, 
which  (bvQueft  18.  )  youwiUfindsj/.  i8S» 
whicii  u  the  Anlwer ;  Sothata  Yearly  R«ot  ofp  /. 

to 

Hhhha 
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tdbcgin  Six  YcArs  hance,  ani  to  coatiaueTwelve 
Years,  it  in  Ready  Money  worth  but  53/.  18$  i{ 
whereas  it*  it  wers  to  coxmneoce  immediately) 

20.  fVhat  AnttMiUyto  conttmu  Twelve  XedrswiU 
aoo/.  bmj ;  attowin)ithe Bufer 6 per Ceotum , 
tjm^^mUbiUrePfM-  biiFkrehrffMmeji  ? 

ByQiieft.  10. 1  find  that  7?/.  449  will  purcli  a  fe 
^l-fier  Am.  ^TwalvtYvars,  (  oryvumay  iiad 
theK^/nrpf  any  other  Annuity  in  Ready  Money ) 

an'd  then  fa',-  ,i.s  the  pr':r:nt  7/'orf/j or  Valuf ,  is  to 
theAnnmty  taken::  So  is  theSumm  piopoied 
10  Che  Annuity  required. 

Sat  thctetbfre  7<  /.  443  on  B  to  9  on  A ;  and  th«n 
a|Hinft  300/.  on  B,  wiUbog5  A  77$,  nc  ^5 1, 
t^t.  6d:  andAieh  an  Annuity  to  continue 
Twelve  Yean  to  come,  is  wotch  now  ui  Rea- 


».  wtilt^■^ff^fV0lu*of4^^eMl^f^4lteo/ 

Jbr  hrs  Monty^  Contpowtd  Infenftt 

As  the  Annual  Inter?  il  of  i  /.  15  ro  i  /.  : ;  So 
will  the  Annual  Rent  b«  to  the  Summ  required.  , 

Wherefore  aeainft  .06  on  B,  fet  i  oo;a;  and 
then  againft  78011  B,  ycm  will  hate  ijM  on  A, 
the.Value  of  the  Ettate  required. 


in  Trtgonome^* 


It  will  be  very  eafie  to  work  any  Cafes  or  (^:e- 
ilioii.<i  by  this  Shdinj(>Rol(^  in  either  Fl»in  or 
SpherickTrianglts}  otVWchnnelalhBMeineach 
will  be  fuificient. 

Suppofe  the  common  Caft  in  Plain  Sailing. 


23.  WbereCourikMndDifivictM^egitffui  dnd 
rfqtOwfi.  (A»PJsiii-S»tlingA»Vol.  I) 


The  Cannn  is.  As  Rad.  to  Diftance  run  in 
Miles :  :So  Conine  of  the  Coiirl^tD  Difiifence 


of  Lafitude  io  Mites :  :  AnddZrSifee oCth*  Omttb 
to  Departure  in  Mika. 

Bring  then  90°  in  the  Line  ot  Sines  a  gain  ft  108 

(  t1  e  DiHanct  run  )  in  A  ;  and  then  againft  56* 
ij'  ( the  Co-Suie  ot  tlie  Courle  )  in  the  £Ud  LiiM 

of  Sines,  you  wiffteiK  pair  kA»  tluDiSeienct 
ofLncitiMcin  Miles. 

If  you  would  have  the  DepdHnre. 

Bruig  as  befoie  90'  in  rhe  Line  ofSinc  againft 
108  in  A  ;  aiid  agaiaft  iV  45'  (th^Angieot  iht 
Courfe  )  in  the  Sines  wilTbi teJMttW -ill 4L  tilt 
Departure  xequited. 

Soppoft  2^/^The  Sun'?  Place  in  the  Eclipticli  to 
oe  50^  of  r,  and  his  gnatcft  DeeJiMQo»to 
teao*  30S  ItoqtdtohapMAMDediMcano. 

Tiie  Canon  As  Rad.  Sine  of  fche  Sun's  Lon* 
gitude  or  Diflaaoe  from  Y  : :  So  Sine  of  giea- 
ceftDeclinatioatoSiae  of  thefcdeat  Oe- 
diluitioi).- 

Set  therefore  oo'  in  the  SIiding*Line  of  Sines  a- 
gainft  ^  In  the  JittOM;  aMtlm  agaiiifi.i3* 
^cf  in  theS}i(!ing.LiB«,  you  vill  itnd  ii«  ^ef 
10  the  fixt  Line  of  Sines  |  vlucb  is  the  Suo^ 


a       ^  - 

Ju  DidUing. 

7b  g^cnUte  the  Horaty  Dtfisnat  from 
tkr^MfriSitaiy  in  either  Horizamai.  or 

... .  f 

The  Canon  is,  AsKatl.  toTangentof  (<»• 

Hours  Eqtiinoftial  Diftance  )  ::  ho  is  the  .Trit^,  or 
Co^e,  of  the  Latitude,  lunpoft  51'  30'  of  tb« 
Place,  to.tteiTaigmt  of  the  Oiiiaoi  ^aaikt 


Set  po'  in-the  Sliding 
gent :  and  then  aj 
rill  be  11-  51'  in 


inr  to  15*  in  thefixtTan- 
againft  51-  }o'  in  thacSnne, 
the  Tangent. 


RUMBS  i  Iliire  is  a  Table  ofRumbs  or  Points 
of  the  Compafs ;  fliewing  bov  many  Dcgrenmd 
MiWNHcaehfigiat  ebntaim. 
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TaJUB^4U  ;  how  the  S»lc  of  R"nibs  is 
snadc)  you  viU  find  mder  the VaidmiM^^Kr, 
ioVoLL 

How  to  find  the  Rumb  between  two  Places  by 
01culation,andG«omctri<any,Mf.OwiMmew« 
10  his  Navigation,  pag.  3p.  Tims  { 

At  the  Rddims:  b  to  the  Co-fme  oftht  Middle 

Uatude:: 
So  is  the  Difference  of  Longitude  : 
T»  the  whole  Overture  from  the  Meridt*nan 
•  ihiCemJhMmHm^i»9FUwtfrtf^:: 

And  in  tlie  Second  i?rop6ttion :  * 

Am  the  Reditu:  Jsto  ibehelfSumm  of  the  Co- 
files  of  both  Letn»iet:  : 

Or  rather  for  Geometrical  Schemes. 


As  the  Diameter  :  Is  to  the 
fi$es  of  both  Letitudes  t  e 


So  it  the  Diference  of  Longitude  :  To  the  Dp, 
perture  from  the  Meridian^  intkeCkmfo 
between  the  two  Pieces  :  : 

The  Immt^^ton  of  this  Divifiooj  ofvhidl 

we  make  no  uie,  is  :  ' 

As  the  Difference  of  Latitude  : 
It  to  the  aforefaid  Departure  from  the  Meri- 
dian :  :  ,  ' 
So  is  thetUdittti  Th  tketani^eHtoftbeStmA:  s 

An  EiubiIr  ^the  ftraier  Fkop^rtioa. 

"ijellheflbn^Cieqalted  between  Cape  Phd» 
fti^y  Latitude  a?  Degrees^  Longitude  7  I>egTees 
20  Minutes,  ana  St  Nicholas  Ifle,  Latitude  30  I>e« 
gifces.  Looffitudfe  3Ja  Decrees,  the  Middle  Lati- 
tude 1^40  Degrees  30  Minutes,  theG>mpIement 
^  Biiinutes,  and  the  Dimtence  of 


isi^  Deeites  ^ 
Lon|jUwiB>ik  15 


33 


Out  of  the  leflcr  *qual  Parts,pTiclc  flown  1 5  Dc^ 
93CenteijnsfromC  to  L.  and  dcfcribe  the  Arcu 
BU  with  60  Degrees  of  the  Choids,  and  make  it 
equal  to  JO  DegMe$  apl^inutes,  aofl.  daw  C  D 
continued  further  ib  A,  nom  1  talie  the  nearefl 
Diflance  to  AC,  w"hich  ii  ef]ual  t»  LM^--amJ 
jnake  it  one  Leg  of  a  Right-angled  Triangle : 
Ifake  tibe  other  Leg  the  Dittcreace  of  Latitude  5 
Degrees,  which  pnck  from  the  Equal  Parts  from 
L  to  F.  then  the  Extent  M  F  meafured  on  the 
fiidf  sMsJ  Iheweth  the  Diflance  to  be  13  Degrees 
99  Centcuiu,  which  allowing  20  Leasuei  to  a 
Degree,  is  almoft  26S  Leagues ;  with  tna  Radi- 
us C  6  fetnngont  Foot  at  M,  crofstheRurab 

Tiiangle  at  Q  and  H,  which  £acteot  aeafuied  en 


the  greater  Chorel  isalmoTl  zz  Degrees,  thaCottu 
pkmeot  #hereof  is  68  Degrees,  and  fo  much  is 
r  ;t  Rumb  fn  1  the  Meridian  between  theft  rwO' 
i'laccsi  which  ;}s  6  Poiiil^abd  about  30  Muiuttt 
ro^re,  yhffi<fiijt8t.,  Jg/i^li  Jfle  beati  fiom  Qy 
^nr/nre  WefMsllbaWifly '  *  " 
Weftwardly. 

If  the  two  Places  hadbeen  both  in  the  Latitadc 
of40 Deer ees^o Minutes,  hayiogthe  iaeieDiffe* 
rencet^Lonsttude.  to  wit,  15  Degrees  20  Mi« 
nates,  then  had  the  Extent  LM  been  their  Di. 
Iboce,  to  wit,  it  D^rcn  dSOnteTms.  at  so 
Leagues  to  a  Degree,  is  355  Leagues  and  a  half, 
and  tbM  we  fuppijr  the  want  ot  the  Scale  of  Lon- 

gitndeif 
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eitudes,  m  iindioe  th«  Difuoce  of  Places  that 
bear  Bail  and  Welt,  as  thoft  tliat  are  in  thefim* 
Latitude  siuft  neids  do. 

Let  it  b*  '»qttitedto£iul  tlit  txofeRuiiib  .attd, 


Diftance  between  the  Lizard  and  the  Bermu* 
dot,  Mx.  Norwood  in  his  Sta-man's  Prafficey  p. 
no.  maketh  the  Latitude  of  the  Lizard  to  tx; 
50  Degrees,  and  of  the  Bermudas  3  2  Degrees  25 
Minutes,  or  32  Degrees  41  Centtftns,  and  the 
DifTerenceof  Lpo£iiiid«  betweea  thcie  FiacK  td 
be  55  D«{pMi» 


DnW  thstities  A  C  and  C  0  at  K t^ht-;«ngles, 

.how  for  want  nf  rnom  I  ufe  the  l?'Vr  <;";ntd, 
and  with  (Sc  Degrees  thereof  1  defcribe  tlit  (^ja> 
drant  H  I,  and  prick  the  Radius  from  I  to  D, 
lb  is  C  D  the  Dia-n-rerT  then  count  l  oth  T-ati- 
tudes  from  H  to  t  and  G,  liic  neareft  Uiilance 
from  F  to  C  I,  is  the  Confine  of  Bermudas  La- 
titude, which  prick  from  C  to  £ :  Again,  the 
ft  Diftance  from  G  to  C  I,  is  the  Confine 
cfif  f  Ljzard's  Latitude^  which  place  from  C 
to  b,  fo  i:>  C  S  the  Summ  of  both  Co>iines ; 
diavDS,  and  prick  down  5^  Degrees  the  Dif- 
ference of  Longitude  Trom  C  to  out  nf  The 
ereateft  eijuai  Taris,  and  draw  V  B  parallei  to 
PS,  fo  if  C  B  tlia  Departure  trohi  the  Meridian 
in  the  Courie  between  both  !'Iaces,  then  making 
that  one  Leg  of  a  Rig:  c^ugjed  Triangle,  prick 


down  17 


Centefms,  the  Diffcrei 


Letitude  between  thofe  I'laces  out  of  the  lame 
Equal  PentfiiimC  to  L,  and  draw  B  L.  which 
reprefents  tlie  Coiirfc  and  DiAance  truly  between 
the  Lizard  and  Bermudas^  and  the  Extent  L  B 
ncafured  on  the  fame  Equal  Farts,  flieu's  the  Dl 
ilance  to  be  44  Degrees  31  Centeims,  which  al- 
lowing twenty  Leagues  to  a.  Degree,  is.  88<5 
tttgUlSi 

Tbeo  to  find  lb«Gow4e :  vidi  lib  Degrees  of 

the  Chords,  feitinpone  Foot  in  L,  with  the  other 
make  a  Mark  at  Y  and  Z,  then  the  Extent  Z  Y 
nteafured  on  tb«  Chords,  Iheweth  the  Rumb  to 
be  66  Degrees  5-7  Minutes  from  the  Meridian, 
which  is  ahnoft  6  Points,  and  in  this  Example  the 
Proportion  doth  not  err  any  thingfrom  thcTruth, 
aQDOidingtoAierctftoriCintfrti  whescasii  >'ouu& 


thtfbrnwrl^Mpoitianby  tlwiiiiddletatitude,th6 

Rumb  would  nave  been  67  Degrees  2  Minutes 
from  the  Meridian,  and  the  Diftance  902  Leagues^ 
if  you  make  C  A  equal  to  C  V,  then  a  Lino 
joining  I- A  Ihould  be  the  Courfe  and  Difianci 
according  to  th«  lame  Longitudes  and  Latitudes 
laid  down  on  the  Plain  Chart,  and  thereby  tlie 
Courie  ihoukifae  72  Degrees  17  Minutes  from  the 
Meridian^  and  the  Diftanoe  1155  Leagues ;  how- 
cvcrv'i.en  I'^o  Places , ire;  laid  Jou'ii  true  at  hrlt 
in  their  Rumb,  Dillante  and  Laluides  ot;  the 
/y^nOb^rt  if  you  fail  home,  in,  ornearthefamo 
Rumb,  \.\\tHaiu  Chart  u  ^  frywell  ferve  to 
keep  the  reckoning  upon,  and  to  iiiil  by  in  the 
greatcftVoyage. 

What  tfie  Nature  of  this  Rumb  Line  is  on  the 

Globe,  and  how  to  Delineate  ;r  1:  tre,    t:;  !  m  a 
Chart  Mr.  CoUins  Ihews  in  the  lame  iiookj 
and  64. 

RUMINANT  Animals,  are  fuch  as  chew  the 
Old  ;  and  thefe  are  Quadrupeds,  Hairy  and  Vi^ 
vtparous,and  in  generat,  Mx.Rjj  oblervesofthem, 
that  fome  have  baUoa  and prrpt-tud  Homt  \  others 
Deciduous  onts^  or  fuch  as  are  ihed  every  Year  ^ 
and  all  Uic  flotn^  Ruminant  Animals  have  fbuc 
Stonaclis.  t.  The  K«mU  Mi^tfAn  of /fr7/dt/«' } 
theVenter  Mapius,  or  what  wecall  thsP^iinthot 
Inward.  This  receivci  ihs  Meat  llightly  chewed, 
retains  it  a  while,  and  then  delivers  it  back  again 
intotheMouth,  which  i-  \vl)at  we  cal!  the  Cm/,  to 
bere«chewed  and  reiidred  more  lit  to  make  Chyle, 
z.  The  Ki/fJjflt?,©-,  nx  Reticitium,  whichwecall 
the  Honejf'Conib  i  from  its  Interoal  CQar|  bei^ 
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divided  fo  into  CelU  like  Honey-Cor  Tlie 
'EjXr&,  which  Er.  J?4jr  tbiulu  hatli  been  wrong 
Tranflated,  Omafui ;  »od  the»fin«  he  would 
Jiave  It  called  the  Echinus  :  This  n  fo  difficult  to 
clear,  that  our  People  throiv  it  away,  and  call  it 
■  iheMmijbU.  4.  The  H .  t  r^.ir  of  Arifiotle,  by 
Cazac^Wedthe Ahomafui.  TheStomach  mCalyes 
is  that  which  contains  the  Acid  Ferment,  which 
we  call  the  Rtmiuti  uA  u  tifed  to  CMguIate 
Milk  into  Chcde. 

Alfo  all  Hrirr^d  Ruminant  Animals  want  the 
D<»*#i /VwwTM,  or  broad  Teeth  in  the  Upper 
law.  Theft  Kind  of  Aniimils  liave  alfi>  that 
Kind  of  Fat  which  \vc  criH  Sn^f  ;  .Srhunt,  27t*f, 
which  is  much  harder  and  iirmer,  ana  iels  liquifi- 
abk  in  tban, '  tbtn  the itf^ol  other  Animali. 


RUNCINUS,and  Ruftcilus,\n  Dnomfday-Ronk 
ii  ufed  t  or  a  Load-Horfe:  Sumptcr-Horle,or  Cart- 
Horfe :  1  Ins  Kind  of  Hoilc,  CSfMcer  m  hisSed' 
man's-TaU,  calls  a  Rovmty. 

RURaL-D«4MJ.  There  were  formerly  in  the 
C\aiK\iy  Ateh-Preibyters^  as  well  as  Arch-Dej- 
ctaui  indtber  were  called  JSiir«A£)r4»/.  Our 
Oiocmes  are  if  in  divided  into  D«tflries,  tfidhe 
wIjo  under  the  Bifhnp  and  Arch-Deacon^  had  the 
peculiar  Care  and  Inl^^eSion  ot  the  Clergy  and 
Laity  of  fuch  a  Diftnft  as  is  now  called  a  Dtanery^ 
was  the  Rural-Dear..  lie  Pniver  to  vi  fit  and 
to  hear  Caufo,  they  hua  a  Seal  01  their  Office, 
but  were  removeable  at  pleafure,  but  jointly  hy 
the  Bifhop  and  Arch>Deacon.  The  Reft  of  tU 
Clergy  within  th«  Deaory  were  caUcd  tfat  Rurd* 


SA 
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CAC  or  SMha^  or  as  ibme  «nrite  it,  Sdccbd  and 
SMChi  (according to  Min/lyfw)  was  anciently 
•Royalty  orl'rivileeetoucbingPJea,  oc  C6neai- 
CM  of  Trefpnes  of  Men  wiUiiii  •  MnnMr  ;'The 
iSfjrmword,  Sac^  fignifying  as  much  as  Caufd  in 
L^rttn  (wrhence  our  knelifli  Sake ;  for  whofe  fake 
&c.  but  in  the  Lawsot  Edward  the  Confeflbr,  it 
isfaid,  SMhd  ^  ^tudfi  ^libet  aliquem  nomi- 
mHim\ik  ^qm  eMhnmridhu  fufrit  o*  ^''J!''- 
veritfforiffaQura  Probationii  vel  Nagationif^i 
eveiunt  )Jfuaerit.  From  Ibnie  old  Manulcnpti, 
it  appears  alio  ihnSaka  wac  a  liberty  of  Holding 
Flsa^  and  Impofing  Mulfts  and  Forfeitures  on 
TranfgrefTorsin  the  Court  of  any  LordlhiporMan- 
nor;  thoughi?4^4/,  itiid fum: othflisviS^veAw 
SO  finiiiifl  the  Focfeituce  itieif. 

S  A  C  C  U  S  MW  Br9thi4iy  was  mcientif  aSer. 
vice  or  Tenure  of  finding  a  and  Broach  for 
tbeKingfortheureof  hisArmy.  Bradonjlib.  i 
Tr«S.  I .  c.  6, 

SACK  offyoolisi  determinate  Quantity,  con 
taining  jull  26  Stone,  and  every  Stone  15  fourteen 
Founds,  by  14  E.  j.  Stat.  i.  c.  2.   But  iaScot' 
^M^abock is 34  Scon^  and mch Stone omtains 
Impounds* 

SkTEOondmSy  isa  Secutity  given  by  theSove- 
raign  under  the  Great  Seal  of  the  Kingdom  to 
any  Perfon,  for  bUottieC  oomiog  imo,  orpafGn? 
«utof  the  Realm.  ^  b    -1    f  B 

SAFE  Pledgey  is  a  Security  given  for  a  Man's 
Appearance  at  aDayafligned. 

ifAGIBARO,  or  perhaps  Sachbdn^  anciently 
lignijied  the  fame  as  fnfticiaritity  fnmS^  ctnifa  • 
S.tC'baro  is  as  much  ^S^Ct^f^t^trery 
4>  tJje  Man  that  hears  Cauies. 


SAILS  and  Sdilinj^  ojj  Ship.  In  order  to  com- 
note  tha  Force  of  the  Water  againft  a  Ships  Rud- 
der, Stem  or  Side ;  or  tba  imet  of  the  Wind  a- 

fBinft  her  Sails,  a  late  Author,  whofeRrrA  ii 
rjnted  at  Parisby  ihe/'r^wtfA  King's  exprefs  Com- 
mand, and  called  the  Tbeorj  of  the  handliu^or 
V^orkingtffSbiptdtSes^  and  lately  EmhLd, 
procMdt  on  tills  Foundation;  i.  He  conliders  all 
Fluid  Bodies^  as  the  y4/ror  Water^  «ec.  as  being 
compoUd  of  liiiie.  Bodite  or  Panicles,  which 
when  theytaupon,  ornovoagainft  any  Surface, 
do  ail  move  parallel  one  to  another,  or  nuke 


gardtoaSurfaceonwhich  itij  to  ftrike,  muftbt 
after  oneof  thefe  three  ^v^yu^iihuxPerpatAieul^. 
ParaJUl/)T  Oblique.  In  Uiefirft  Cafe,  let  the  Line 
DC,  in  Fig.  T.  reprefent  a  PJain  Surface,  and  let 
the  Lme  ^  fi  be  Perpendicular  to  it,  defiribtne 
the  dircft  Impulfc  ot  the  Bodr  itfuponit*  »tis 
plain  here  that  the  Body -i<  ftrikes  upojiit  with  all 
Its  force,  «n  d  this  Force  may  be  called  Abfol:,t<- 
and  may  be  txpreiled  by  the  Line  A  fi,  which  tha 
moving  Body  A  defcnbes :  And  thu  AUblotO 
F orce  will  be  greater  01  Ufsy  according  as  the  Body 
A  moves  fwjfter  m  (lower.   ( 5 .)  If  t he  Motion  of 
the  Body  a  be  Parallel  to  the  .Surface  D  C,  then 
'tisplain  the  Line  of  Motion     will  not  alFeft  tht 
Surnoaat  Anbecaofeitisnoway  oppofbdtoit* 
nor  tan  the  moving  Body  Arike  upon  it,  or  touc^ 
u.   (4.)  If  the  Line  of  Motion  A  D  be  Oblitwe  to 
the  Surface  D  C,  fo  that  the  Angle  of  InoSdlc* 
be  ADC.   then  the  Motion  of  the  Body  in  the 
Line  A  D,  may  be  relblved  into  two  Forces,  viz 
into  A  F,  or  D  fi,  an d  1  r,  t ^  B,  (Ske  CompoJtioH 
ot  Motion.)    But  the  Diredion  or  Line  of  Moti- 
on^£,  berngParaflel  to  the  Surface  DC,  cannot 
afteftitatall;  fo  that  the  whole  Motion  of  the 
Body  A  in  that  Oblique  manner  of  Striking  on 
the  Surtaa  ,  wil]  be  expounded  by  the  PerpnKK* 
cular  Line  ^  a.   And  if       be  made  r he  Radius 
of  a  Circle,  wboft  Centre  is  at  D,  B  a  will  ba 
the  Sine  of  the  Angle  of  Incidence     £)  C,  and 
confe(^uently,  you  may  conclude  that  theForceof 
a  Particle  of  Air  or  TFatery  as  /#,  ftriking  atrainft 
the  Surface  D  C,  which  may  reprefent  either  a- 
Sail,  or  the  Rudder  of  a  Ship,  m  the  Oblique  Di* 
reaion  A  D,  wiil  be  to  the  Perpendicular  Fore* 
there,  as  B  A  is  to  DA:;  that  is,  at  the  Sine  of 
thtAnf^U  oftteiimeeUfoH0diu$.Kr\^  fince  uhat 
is  thus  true  ot  one  Particle^'foF/;' confidcred,  will 
be  trueot  all  the  Particles  of  any  Fluid  Bodv 
CoUeaivelf,  it  will  follow,  tbatthafbrceofths 
AirorVaterfallingPerpetdinihrly  uponaSail  or 
the  Rudder,  tn  the  force  of  the  fame  m  any  Ob« 
lic]ije  Inipingcncy,  will  be  as  the  Square  of  the 
Kadius,  totheSquareof  theSineof  the  Aneleof 
Incidence:  And confequently,  that  all  Oblique 
Forcesof  the  Wind  acainfl  the  Saih,  or  of  the 
Water  agamfl  the  Rudder,  will  be  to  one  another 
as  the  Squartttf  the  Sines  of  the  AntUs  of  Jnci^ 
ante.  Here  is  no  regard  had  to  t  he  d  i  fifrcn  t  Degrees 
ofVelocity,  with  which  the  WmdorWater  may 
impinge  againft  the  Sail  orRudder  j  but  only  of 
the  Pofftion  ot  the  S  ur  face  lb  ftruck,  with  regard  to 
the  Impingmg  Force  ;  But  whan  that  Matter  is 
conhdered,  it  will  be  foundthat  the  different  For-  ' 
ces  then  wiU  be  as  the  Squaresoftbe  VelodtMof 
the  movingAirorff^sUr:  that  is,  thataWiodthat 
Wows  thrice  a«  flroo|,  or  moves  thrice  as  fwift  as 
another,  will  bavenina  times  the  f  orce  upon  the 
bail:  Andit  being  alfo,  faith  he,  indifterent,  wHfe. 
ther  you  confider  the  Motion  of  a  Solid  in  a  Flu- 
Id,  whofe  Particles  aiv at  left,  or  of  thofe  Parti- 
A  '"^^"'S     Parallel  againft  a  Solid  that  is  at 
relt,  the  Reciprocal  Imprcflions  being  always  the 
fame :  So  that  if  a  Solid  be  moved.vitb  diiftTCnt 


gainft  th.Sur'iace'afieTrbi'lki;;"^^;  '^.'T''^-*!* 
£>nfiA«>h,> ^%M^^Jp^l!^^'  I Irf^^l*"."  }P1  "HP«_Fluid  Matter  (a^  fuppofs 

"oaaamviKvmmmmviMfMi^f  VttJl  nJWattr)  t1itdiici«nt  Refiftances  which  it  will  re. 

IJii  ceiva 
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C^e  from  that  Water,  wUl  be  in  the  fame  Propor- 


Let  H  M  reprefent  a  Ship,  C  D  the  Pofiiion  of 
the  Sailf  A  B  the  Courfe  ot  the  Wind  b.'owing  to- 
wards B.  Drair  B  G  Perfiendtcular  to  the  Sail 
D  C,  and  G  K  FerpeodicuJar  to  the  Line  of  the 
Keel  produced  H  M  K. 

By  what  he  hath  laid  above)  tbe  Saii  CD  will 
be  driven  by  the  Wind  A  B,  aocofding  to  the  Di 
reflion  of  the  Line  f;:  So  rhat  if  fhe  could  dr^ 
vidctht  Water  every  way  with  the  fame  Facility, 
as  Ihe  doth  with  ber  f  leadt  the  Ship  would  go  di- 
reaiv  to  tFic  Point  G,  along  the  Line  BG.  And  it 
H  K  lejjielent  her  direft  Courfe,  flic  would  have 
got  tbrwatd  the  length  B  K,  and  fideways  flic 
would  have  gpoe  the  Quanta  v  G  K.  But  a»  hei 
Length  is  much  f;re«tcr  than  her  Braadth,  lb  fhe 
win  divide  the  Water,  or  male  i.fr  way  in  it 
much  more  dilticultly  with  lier  Side,  timn  with  her 
MegmmStemi  on  which  account,  fhe  will  not 
run  fideways  fo  far  as  K  G,  but  fall  Hiort  of  it  in 
Proportion  to  the  faid  Diincuity  ot  dividing  ti  e 
Water  With  her  Side  t  That  is,  if  the  Refifiance 
ihe  finds  in  p^ing  thro'  the  Water  iidewayc»  be  to 
that  cf  pailing  lengthways,  fuppoft  as  lo  to  i, 
then  ivill  not  the  Ship  get  lidt^^u  .r, -  above  a  icti: 
part  of  the  Line  G  A.  Wherefore  if  KG  can  be 
found  to  OL,  intiMlUtioof  the  Refinance  of 
the  i»ide  to  that  of  t!re  Stem,  and  the  Line  B  Lhc 
drawn,  the  Ship  wiil  go  to  the  Point  L,  along  the 


tiie  Angle  of  tlie  Winds  Incidence  oo  the  Sail 
ABCy  therefore  its  Complement  will  be  CBE; 
then  mnft  the  Ship  be  put  into  the  Pofirion  H  Ky 
or  moteia  the  Line  B  K|  biiiectuig  the  Angle 
C  B£» 


Lin.-  B  L,  in  the  fame  time  as  it  would  have  gone  great  Terraqueous  Globe,  the  mod  denfe  Bodies 


to  G,  if  It  could  have  divided  the  Water  everv 
Vav  equally.  This  Part  X  £  is  called  the  Drrjfi, 
or  Lte.wdf  ot'.i  i  l.ip,  andtlit  Angle  ATB /.is  hci 
VitfifWioi Lee-waj  I  as  the  Apgle  AB  K  expref- 
fis  how  near  tha  wind  flie  lies.  [Now  trom 
lience  it  follows,  laitli  our  Author,  That  if  we 
could  but  find  the  Ratio  between  ti^efe  two  Re(i- 
AsMes  of  a  Ship's  dividing  the  Water  iidewife 


aShipstrzte  way."]  Butas  thisis  very  difficult  to 
be  done,  Irom  the  knowledge  of  a  Sliip',  Figure 
and  Proportions,  lb  he  uves  another  Method, 
iriieitibyhc  laiib,  it  may  oa  efieaed,  as  you  may 
find  in  Art.  2.  oi  Chap.  2. 

After  this  he  undertakes  to  demonlhate  in  Art. 
^«  of  Ch^.  4.  That  thebell  Polition  or  Sttuati. 
on  o{  a  Ship,  To  that  fhe  may  make  the  bcft  Lee- 
way, but  go  to  Windward  as  mucli  d»  is  poffible, 
ikthis ;  Let  the  Sail  have  what  Situation  it  will 
ibeS^pniuS^dmMfhinalJne  kijeBit^tbeCom- 
fJttnent  ef  the  Jflndt  An^fe  of  Incidence  upon  the 
Sdil.    That  is,  letthe^^ail  be  in  the-Fofitinn  BC, 

the  Wind  blowing  ft<m  A  to  B^  aiulcoiift<^ucQUj 


And  that  the  Angle  whicTi  the  Sail  ought  to 
make  with  the  Wind  or  the  Angle  ABC,  oughtto 
be  but  of  z^De^reet.  That  beingthe  moft  advan- 
tageous Situation  to  go  to'  Windward  the  moft 
that  it  poiHble,  and  in  order  to  bring  this  to  batr 
in  PraSice.  he  direft' to  put  Marki  to  the  J'Wfj, 
Hracei  and  Bowlines  of  the  lower  oails,  to  knov 
M.'hen  they  are  in  tbtir  beft  Stfution  ^  and  then, 
even mtheNigfit,  'v!icn  tiicM^iks of  a  Bri«-<r,  or 
o£  z.  Sheet  fliall  come  U)  liie  C!e.it,  one  may  be 
pretty  well  alfurea  rliit  the  Sail  TrrJ^*  .veil. 

SALT,  Sir  If.  Newton  Ihews  that  S^t  is  com- 
poinidedofa</rj'£<frf6,and  znAifueousAcidpYnn 
?d  together  by  AttraRton^  and  that  Earth  can't  ba 
turned  ititoSalt,  milt  li  by  themixtureot  ibmuch 
of  an  Acid,  as  may  make  it  capableof  aDiHoluti- 
on  in  Water.  And  as  it  is  o.v  inp;  to  the  Force  of 
jravitjy  that  the  Sea  flows  round  the  more  denle 
and  ponderous  Globe  of  the  Earth,  fo  will  th4 
Principle  of  Attraftion  (ftethat  word)  oocafioB 
t  hat  the  Aqvfnts  Add  may  flov  round  the  mora 
compaft  Terreflriiil  Panicles,  and  fo  compofe  the 
Particle  of  Salt.  For  by  no  other  way  flaith  be) 
can  we  account  for  Aeid^  being  in  place  ot  a  Medn^ 
between  E,irth  ^inAcommon  Water^Vi  order  to  ren- 
der Salt  dilluivablc  m  ti><:  latter.   And  as  in  the 


will  by  their  Gravity  fubfidein  Water,anddo  al- 
ways tend  towards  the  Centre  of  the  uJohe,  ibin 

rde  Particles  nf  5" rtlr,  the  mofi  Dcnfc  Matter  al- 


ways endeavours  to  get  .to  the  Centre  of.  the  Par* 
ticJe.  So  that  a  Particle  vXiStlt  is  a  kind  tHOnf 

oSy  denfiy  hard,  dry^  and  earthy  at  tha  Centre, 
butrart,  moill,  fbtt,  aud  vaiery  at  the  Surface. 
And  hence  it  appears,  Salts  urc  of  lb  durable  and 


and  lengthwtfe,  we  might  determine  the  Lm^  0/  laftinganature  asthcv  arc:  forthcy  can  fcarcebe 
"  *■  ■  ■      deftroy'd,  onlels  the  A(jueous  Parts  be  eithir 

drawn  oft"  by  a  great  tbrce,  or  by  Putrefaftion 
and  a  moderate  neat,  permitted  toeet  down  into 
the  Occtth  MnAmsjai  Fom  of tbeCSnti*]  &tchy 
Parts,  and  at  laft  diflolvatheiB  by  cutting  thoU 
into  fmall  pieces. 

WSalt  in  aflnall  quantity  be  diflblved  in  a  great  ^ 
lif  il  nf  Watfr,  t^••  Saline  ParticleSj  tho'  fpecifi- 
cally  heavier,  u  .11  not  fublide,  but  dift'ufe  them> 


ielves  equally  throughout  all  the  Water,  and  ren- 
der it  equally  Sdlt  inallnhKes;  which  fiejxu  to 
ihew  that  the  Parts  of the  Salt  do  wmtw^Mf  reerie 

one  from  another,  and  endeavourto  onar.d  them* 
ielves  aU  manner  of  ]gays  and  to  part  and  iepa< 
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("ate  far  as  the  rpace  wil!p?rmir :  And  this 
deswmr  fhevsthat  »hey  have  lumekind  o{Repfl- 
iinv  Force y  by  which  the)'  fly  trom  one  another,  or 
at Mtft •ceoaitftnagl/ sUrsSed bythe Parts  of 
the  VkMr,  tbwn  by  OM  rniothw.  Fnr  as  all  Bo. 
dietmfcetiaia  Water,  which  do  eravirate  leG  to- 
wards the  EarthsCentrethari  the  Parts otthe  Wa- 
ter ;  lb  all  the  l^artieles  ot  Salt  which  fwini  in 
Water,  and  are  lefs  attrafted  h  inv  one  Particle 
of  Sail,  than  they  are  by  the  Wattr  it  fclf,  miift 
neceflarily  recede  from  that  Particle,  and  give 
piac*  to  tbt  W«t«| .  ythkh  is  mace  ibfcibly  attra 

When  a  Liquor  impregnated  with  SjU,  hath  its 
Moiflure  lb  far  Evaporated  by  Heat,  that  a  PeUi- 
elr^  Cmtichy  or  little  Skin  appears  upon  its  Sur> 
flirr,  ;fthen  itbelettoconl,  rneSahwilUhoot  in- 
to Lhryftah,  which  will  be  of  fomc  regular  Fi- 
ure:  From  whence  it  appears,  that  the  Saline 
'ut  icles  before  theis  Gooaelioo,  were  placed  in 
theLiquor  in  frmfetrtMtfOrder^  andat  ec^ual  Di- 
flances  or  Intervals  ;  and  confequently  that  they 
did  dSonet^fonzaathet  by  fome  itud  of  Force, 
whkh  is  equdzt  eqmsl  tntervalsy  and  uneaual  at 
unfijnal  Difiances.  For  the  Suppofition  ot  Ibmc 
fuch  Force  w  ill  occafion  their  being  difpofed  every 
where  kto  fuch  Orders ;  but  without  it  (hey 
would  nunble  abt>ut  and  be  diipnled,  peififtly  i  r- 
raularly  in  the  Fluid. 

In  xhtFrfmh  ATfminr-,  of  the  Academy  of  Sci- 
ences for  the  Year  i6$>9,  there  is  a  Method,  by 
Mr.  Hemhrgf  of  finding  theexaft  quantity  of  the 
Volatil  AcidSalt  that  any  l  iquor  contains. 

(a)  Their  way  of  making  Salt  at  IfMt- 
tfjche  in  GAdA/rr,  is  thus,  ( laith  Mr.  Ritf)  The 
Salt-fprinj^,  or  as  they  call  it  the  Brine-pit  is  near 
theK.jver.  and  is  lb  plentiflil,  that  were  all  the 
Water boikd  out thatitwill afford,  itisthoughtit 
would  yidd  Salt  enough  iatil&Gifgltmd. 

The  Brine>pits  beHwgiwCtlltdfliitLord;  but 
Ibme  have  one  ad-walling^  fbme  two,  three, 
fouTj  A  Lead-vdUiWf  is  the  Brine  of  24 

Hours  boiling  for  one  HouM. 

Two  hunfki»d  and  fixtecn  Lrad-wallings,  or 
thereabouti,  bciongtoall  the  Owners  of  the  I'its. 
No  Trruielinan,  Batchellor.  or  WidovCTy  Can 
ilent  more  than  18  Lead<wauiags. 
They  have  4  Sworn  Offioin  chofen  Annually, 

which  they  c.'=  II  fkcuphrSofTfallin-r  ;  wj'iofcDu' 
tyit  is  to  fccc;|ual  jJeaiing  between  Lord  and 
Tentiity  »;ui  ill  i'erfbns  concerned,  to  appoint 
how  many  Houfes  Hull  work  at  a  rime  (which  1 
12  at  mou)  toapptnnt  a  Crier  ^when  Salt  is  to  be 
made ;)  to  make  Proclamation  lo,  that  all  Firties 
coocemed  nav  put  to  their Fiies  at  thetame  time, 
■iidib  alfb  when  they  Ihtll  ceaft  :  which  is.  at  a 
determinate  Hour:  And  bf  that  doth  not  leave 
offtheo  bath  bis^ak^iied)  by  throwing  Dirt, 
^<:.  into  it. 

In  the  Town  are  abotit  50  Houfts,  and  every 
Houlc  hath  4  Fans,  which  the  Officers  are  to  fie 
aiuft  be  all  exadly  of  the  lame  Meafurc^ 

The  Salt  Water  taken  out  of  the  Brine-pit,  h 
toiling  3  Hours  J,  will  be  Evaporated,  and  boiled 
into  Salt. 

When  the  Liquor  ismore  than  lake* warm, they 
rakeStroog-ale,  Bullock*s4)lood,  an  Egg-fhelUuIl, 
the  Whif:  ct  one  Egg,  andof/Jc  i  Pint :  This 
Mixture  ij  put  into  a  Fan  of  34  (Jaiious,  or  there, 
abouts ;  the  Whites  «1  Egg^  and  the  Blood  ferve 
CO  Clatiiie  the  &iu^  by  laifii^  the  Seam ;  wiuob 


they  take  off  juft  upon  the  boiling  of  the  Pans  6- 
thferwife  it  boils  in  and  fpoils  the  Salt.  The  older 
the  Blood  IS  the  better,  caettris parihut^  when  the 
Liquor  boils  too  f;if!,  they  don't  put  in  any  Blooij 
but  allay  it  with  Fnnethat  hath  been  before  boil' 
ed,  and  dram'd  from  itsSalt.  CrudeBrine,  thev 
lav,  wmdimioim  their  Salt;  and  they  fa*.  th« 
Afefervettoharden  theG^w  of  the  Salt. 

After  one  hour  bo  'i  c;,  the  Brine  will  bepin  to 
Corn,  or  Granulate.  Then  they  take  altoallquan- 
ytyot  d-arAle,  of  which  they  fprinWeaboLt  a« 
Egg-lhell  full  into  the  Pan,  but  if  you  put  in  too 
much  Ale,  it  will  make  the  Liquor  bbilover  tfaa 
Pan;  a  little  whilebefbre  they  put  in  thelaft  Ale 
they  caufe  the  Pan  toboil  as  faH  as  they  can ;  but 
afiwdiatyery  gently,  tiU  the  Salt  be  almost  dry, 
J-or  they  do  not  Evaporate  quite,  ad  JiccitaUnl 
but  leave  3,  5,  or  4  Quarts  of  Brine  in  the  Pait 
left  the  Salt  fhould  burn,  andlUckto  itslides. 

The  Brine  thus  fufficiently  Boiled  and  Evapo- 
rated, they  take  out  the  Salt  and  pour  it  into^ 
nical  Baskets  (which  they  call  Barrows)  and  in 
them  Jet  the  Water  drain  from  it  an  1  n-jr,  :nr)r5or 
lefs,  and  then  fct  it  to  dry  in  the  Hot-houle  be- 

Iiind  the  Furnare. 

A  Baiip  w  coouuiing  6  Peck^  is  ftld  thate  tat 

\n  Pence. 

Our  of  1  Pans  of  48  Gallonsther  CZDaft**  tuAk 

of  Salt,  lV,Hcheft<^  Meafure.     '     *^  ' 

TheHoufe  in  which  theSalt  ijboiled,  they  call 
thtU^jche.houfe',  the  VelleJ  whereinto  the  Brine  is 
by  Troughs  conveyed  from  the  Brine-pit,  is  cal- 
Iedthej%.  'Tis  raircdoutofthePttVyaPump 
Between  the  Furaace and  the  Chimnev-ttinneL 
which  convey  tlwSiBolw,  ittheir  Hot-houfe,  where 
they  fettbeirSak  todrv;  along  the  Floor  where- 
or  run  3  Funnels  from  the  Furnaces,  almoft  Paral- 
lel to  the  Horisson,  and  then  they  arife  Perpendii 
cularlv  ;  m  t hdc  ti  e  Flame  andSmoak  running  a- 
Jong  trom  the  I  urnaccs,  heat  the  Room  by  the 
way.  .  .  ' 

oakUa  in  fliafloiw  Leaden-pan$. 

They  firft  put  in  il.  Sdt-water  out  of  tho 
Brine-pits,  and  then  alter  an  hours  boiline  they 
Jll  up  the  Pan  with  the  Water  chat  drains  ^mm  tba 
J^alt  let  to  dry  in  the  Barrows,  and  after  a  fecond 
hours  boiling^they  fill  up  the  Pans  again  with  the 
lame.  la  hve  hours  boiling  the  Pan  grows  dry, 
and  then  they  Uke  out  the  ^It. 

In  04  hours  they  boil  out  5  Pans,  and  then 
.r.iw  out  thr-  Aflies;  atter  which  they  put  in  the 
Whitcof  aoEgetomakethe  Scum  arife  (which 
IS  partly  M aod  Afliw,  fiilltng  into  the  Pan  when 
they  are  taking  out  the  Afhes.)  The  Scum  they 
takeoft  witbaScuinmcrj  and  after  4  hours  they 
begin  to  takeout  the  Salt,  and  once  ui  34  houn 
they  take  out  a  Cake  ^hich  nicks  tothibotKMU 
of  the  Pan,  and  which  they  call  Clod-Salt  o- 
therwifethePan  would  melt.  They  ufe there ne*. 
ther  Blood  ndr  Ale.  aodtbe  Salt  made  thne  is  ax* 
traordinary  fiaeana  whtti. 

In  Uncafitire  they  makeSaltof  Sea-Sand,  tho^  * 
1  hey  pare  off  in  dry  Summer- weather^  tbeuoner 
part  of  Che  Sand  in  theFIats  and  Walhes  (wbich 
are  cover'd  at  Full-Sea,  and  bare  whentbe  Tide  js 
out )  and  lay  it  up  on  great  heaps. 

Of  this  Sand  they  put  into  Troughs,  bored 
withholesat  tbebottom,a  fuificient  quantity,  and 
then  pwuring  Water  Myoa  it,  they  make  a  Lee  or 
UmiMimtm,  iodthe WateTdraijiiDgthfO»thaSand, 
liiid  curies 
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Cftrnes  the  Salt  with  u  down  into  Veilcl^  plac«d 
undemeatl).  As  k»gat  this  Liquor  is  kting,  e. 

T)n\ivh  to  bear  an  £gg,  they  keep  pouring  more 
Wa  tfr  lull  upon  the  Sand  in  the  Trouelia,  c  ue 
fbon  as  the  Egg  begins  to  fink,  theytatt  ihe  i>and 
out  of  the  Trou^i  »0(i  yut  ia  new  ikom  the 
Heap. 

This  Water  thus  impregnated  with '^nk,  t^iey 
boil  in  Leaden-pans,  wbarein  (asabovcj  the  Wa- 
ter Evaporating  leaves  tlw  Salt  behind. 

Ar  ^fwcafiUjPrefion-mnSiin  Scotlsndy  TVbite- 
hdveniiiOmlferljwiyanaothctVlicts^  they  make 
Salt  in  great  rieiuy,  by  Boilingand  4K)Taring 
the  Sca-water)  aa^  ia  the  Opcratioa  they  maJie 
uft  of  Os*k  Blood.    at  NimAycbr. 

From  Dt.  Jaclfon^s  Account  of  the  Salt-worb 
andSprings  \aClieJbirt^aititPbilofopliicalTra»f- 
adioHS^  I  find  that  now  they  bavecbanged  their  6 
Leaden-pans  into  4  Iron  ones,  fometbuig  better 
than  Yard  fquare,  and  about  6  Inches  deep;  which 
are  fti  upon  Iron-bars,  and  niaJc  uy.  o.'\  .ill  iides 
very  dole,  to  hinder  the  Flanie  or  6iDoke  to  break 
thro',  with  Clay  and  Brklts.  TimrF«welisA«/- 
y«>r<^rr*  Pit-coal.  They  never  cover  their  Pa:i 
at  all,  during  t!ic  whole  time  of  boiling  ^  and 
their  Houles  are  1  ik  e  Bams,  opRR  up  to  the  Thatch, 
with  a  Louvre-h»lc  or  two  to  carry  off  t^naStcaiD, 
which  is  ib  greats  that  probably  it  would  warp 
Boards,  a  n  d  r  11  fl  N  a  i  I  ,  1  b  t  h  at  no  Ti  mber  cover  In  g 
would  laftlongj  what  Tiles  would  do,  no  one 
yet  hath  tried  there. 

The  Sweepings  of  fucbSalt  as  is  fl-:ec^  and  fcat- 
ter'd  about  on  the  Floor.  takei>  up  with  at  a  good 
deal  of  Dirt,  and  is  called  Grty-S^lU  This  fells 
but  at  balf  the  Prias  of  white  Salt,  and  is  only 
ufedbytheFbortoSaltClicale,  Bacon,  d^c.Catu 
ofSaltin  made  oftbe  worASalt,  when  }  t  u  ct- 
tiih  from  the  Pans,  ^'is  molded  and  made  up  with 
^bme  Cummin-feed  and  Allies,  and  fb  baked  into 
Lump- at  the  ^touths  of  their  Ovrii^ ;  tliey  are 
oiiJy  tiled  in  Pigton-houfo.  Xi^i  Loaves  of  Salt 
are'the  fineft  of  all  ibr  Table  ule. 

At  Drcitwjebe  in  Worctfierjbire^  tfaay  u(t  no 
Bkod,  tnitonlv  Vhkesof  Eggs  (a  quaitrr  of  one 
White  to  a  Gallon  of  Brine)  to  Clarify  their  Brine ; 
andtoUrauulatcit,  theyufeno Ale,nor  anything 
die;  thisSak  i^jiiuch  wliuer  and  better  than  the 
Chejbire  Salt,and  a  Winehefier  fiulheloBt  weighs 
half  a  hundredweight. 

I'lie  VIA)'  ni  making  B.if-Sak  in  Frdnce^  is 
^^ictiijcdui  FbibfofbieAl  trsnft^iem^  U.  51, 
with  Figures;  I'be  Water  ia  let  in  from  the  bea 
into  a  nrft  and^econd  Receptacle,  and  then  into 
a  third,  which  iscalled the  Aftfrr/&.  IntbeftBedi 
or  Marijbet  the  Water  is  not  above  an  Inch  and 
halfdeep;  eachBedoftheMc(/2>is  isFootkmg, 
«nd  14  Broad.  When  it  rains  much  on  any  day, 
ij<:;':ilt  can  be  made  Hi  ^ct  4  ,<rTer,  and  t'ljn 
they  have  btops  to  hinder  the  5ea- water  iiom 
coming  into  the  Mtrijbes,  But  if  k  ra  in  for  5  or 
6  days,  tl.ey  arc  ntcelfitatedTo  enjpty  all  ilu  W;;- 
tcr  out  of  the  Beds  by  a  peculiar  Channel,  wincn 
'cannot  be  opened  but  at  Low>water. 

The  hott  eft  Yeats  make  the  moft  Salt)  and  in 
thebotteftpartof  Suminer,Salt  is  maAt'vaFrance 
even  in  the  Might:  Lets  Salt  h  rtuu'e  in  Calm 
then  in  Windy  Weather,  and  the  We^  and  Alorf/SN 
wtft  Winds  are  beft  for  that  Furpofe.  The  People 
dr-i'.r  r!:e;^3]T  ?vfry  day,  and oMh day IIMCB than 
an  iiundred  i:'ouiid  weight. 


paidatthe  Fealiot  St.  Atcrfrn,  by  theServileTe> 
naots  to  their  Lord,  by  way  of  Commoutiow,  tSm 

r  he  Scrviccof  carrying  their Loed'sSt It  iiNM  Mav* 

kei  to  hii  Larddr, 

SALVAGE-Mawd-jr,  is  a  Recompence  aDowed 
by  the  Civil  L»W|  iaJimoCall-Daiiiagasfiii^ained 
by  that  Ship,  that  iavwocidewiMOtlwr  which  < 

M  ~  fi  t  upoa  Of  taken  by  the  JEneaiy,  «r  by 

rates, 

SALUTE,  SALUS,  wm  aCoin  of  Gold^ 
Stamptby  Id..  Henry  5.  in  Frmce^  after  his  Con- 
quells  there,  ithadonitthe  ktmifylEMgldndxiA. 
/•V^xwiTf  (juarterly. 

SANCTUARY,  was  formerly  a  Place  Privi. 
leged  by  thv  Mnca  tor  the  Safeguard  of  Mens 
Lives  that  were  Capital  Ottendcrs ;  Our  ancient 
Kings  ot  EngUmdf  permitted  the  Sanftuar ies  to 
proteft  Tray  tors,  Murdereii,  ^tf.  if  within  40 
Days  tbey  acknowledged  their  Fault,  andfubm  it- 
ted  themielves  to  Baniihment :  And  during  that 
time,ifany  Layman  Expelled  them  he  was  Excom^ 
municateo,  and  a  Clerk  was  made  irregular  by  it. 
But  after  40  days,  no  Man  might  relieve  them. 
Of  thfff  there  were  many  in  EngUnd,  wmI  nnt 
more  tamoui  than  iliereli,  atSt.  Jobnh  it  Be-uerm 
ly.  How  the&  were  taken  away  by  degnr  ,  you 
may  find  by  reading  the  Statutes  0(26  ff.  8  i  ? 
i8Jr.a7.  ja^.Rjj.  i£<S.  la.  2t.6.z, 
and  3 :     ^  t.  6.  10. 

bhSD'bagi,  in  Fortification,  areBags  biddine 
about  a  Cubick  Foot  of  Sand  or  Earth!' They  are 
ufedfnr  r-iifinr  Piirnp^f:  in  hsf^r,  or  to  repair  vbaf 
is  beaten  down  ;  they  are  otuie  when  the  Ground 
is  Rocky,  and  affords  no  Earth  to  carry  on  their 
AppniadMsj  hacaaft  they  can  be  eafily  brought 
00  and  off  at  pkalbre :  There  are  a  lefler  fort  of 
thefe  vvhicli  liold  l.;-ilf  rlie  former  do,  which' 
are  placed  upon  the  upper  Taluioi  the  Parapet*  to. 
cover  thole  which  arc  behind,  and  who  fire  tnn/ 
thei^«»^ri//ar^j,nrlntervali  that  arr  hftT^'cen  them, 

iiAF,  in  Fortificatiou,  is  digging  deep  under 
theEarth,  in  order  to  pals  under  the  G/<«r/j,  and  to 
open  a  way  to  come  under  cover  to  the  Faflage  of 
tm  MmT.  When  they  are  got  ntar  the  foot  of 
xXwQlacis^  the  Trench  is  curried  on  direftly  for- 
wards, the  Workmen  covering  themielves  as  well 
as  they  can,  with  Bttnds^  Wool-packs^  Sand-bags, 
and  Mantelets  upon  Wheels;  Wlientfiev  arjf'otto- 
tbefootoftheG/tr^f,  they  make  £/?,jH7iw^«f  J,  or 
Traverftson  each  fide  to  lod  ge  a  gorxl  Bedy  of  Men. 
'Xhh  Sdp  is  made  for  6  Fathom  from  the  Salijmt 
j^^U  of  the  GHKi/,  where  the  Men  are  only  co- 
ver'd  fideways ;  wherefore  they  lay  Flank.-,  over- 
head with  Hurdlrsand  Earth  above  tliem.  When 
tbey  have  forced  the Eoemy  to  quit  the  Covered 
Way,  the  Pioneers  make  immediately  a  Lodg- 
ment, and  cover  themielves  as  well  as  they  can 
frojn  tic  Fire  oftbe  oppofiteRaftion. 

5AFll£TAi  in  Architeaure,  is  the  Board  over 
the  top  of  a  window,  and  placed  Parallel,  and 
oppometo  the  Window  board  at  the  botom. 

SARPLEK.  other  wife  called  a is  a  half 
Sack  of  Wooil,  a  Sack  is  80  Tod,  a  Tod  2  Stone, 
and  aStnne  14  Pounds.  This  in  Jirdf/^ifi/ is  called 
Serpliath^  snd  contains 80  Stcme. 

h ATI  R  N ,  in  the  Leipfick  hc\ s  tor  Septemher, 
1684.  there  is  a  new  Syltem  of  the  i'harnomaia 
of  Saturn  and  hisRing,  by  Mr.  OaBet^  and  taken 
trom  the  A^^jl  /i  Journahot  /jwir,  1684- 

Itdoch  not  appear  by  any  Aflronomical  Ob* 
AnmieiMy  tiwtMMr%  Ifttiha  other  Planets, 
>       •  which 


Digitized  by  Google 


SAT 


S  C  A 


vhich  haveSatcllites,  rtvolvw  round  tts  on  Al- 
ls;  but  the  cootraiyfeMBStobe  the  Caft.  For  in 
Jupiter  And  the  Earth,  which  do  turn  miini:  tl  '-  r 
AMttf  Um  £()Mlohal  DiaiMters  are  longer  than 
Fdar m^mtjiMSy  bnt  no fijcfa  thing  bath 
been  found  in  Saturn. 

Each  Surface  ot'  the  Ring  of  Saturn  feems  to 
be  plain  and  fmooth,  without  any  fucfa  Mountai 
DOU5  Iney  ialitics  as  the  Earths  Surfiice,  and  the 
Uoons  hath  ;  becauft  it  is  not  vilible,  the'  IJ)u< 
ninated  hj  the  Sun,  but  only  when  the  Eye  is  e- 
levated  fern*  iww  Dtfftm  above  iu  Flane,  Tis 
either  Flttu)  tbentim  liln  Water,  or  Polka,  likt 
Ice  or  GU^*  ".  IT  it  be  a  Ftvia^  it  moves  round 
Saturn  with  a  CircuUi  Motion ;  bat  it  it  beot  a 
SolidSubABiwa)  it  is  not  yet  dMermincd,  whe. 
thcr  it  move  round  ths  P!an«  or  not.  And  fince 
the  Figure  of  SaturHs  King  uexadly  Circular,  it 
flmft  bave  no  Litu*Affiaitm^  nor  any  Progre/Uon 
of  it  .*  but  b«»ifcihef  laiwof  the  King  hath  a 
large  Eltvation  above  the  Pbne  of  Eciiptick, 
viz.  making  with  it  an  Angle  of  51  Degrees,  the 
A'M^iwiU  recedcj  but  yet  very  flo  w  ly ,  according 
ta  tht  nanniror  theother  Phniet5. 

SATELLITES.  \h  (3re^ory,  in  his  Excllecnt 
AfttODomy,  hath  demonl'uaied,  liiat  li  a  Satellite 
d^cribeao  Eiliptick  Orbit  round  a  Planet,  placed 
in  one  of  the  Foci  of  that  EUipp  ;  the  greater 
Axis  J  dt  the  Lifutof  the  Apfesv\l\wuh  an  Angu- 
lar  Motion  twice  advance  torwards,  viz.  in  the  2 
5 jsrgin,  and  twic*  recede  backwards,  trjz.wbeo 
in  <(u»dntdrtto  the  Son. 

And  that  thib  Force  ot  Progreflion  is  near  twice 
«a  gieat  as  that  of  theRecefs,  and  theretbre  the 
Line  of  the  Apfbin  evcrfRcvidution  of  the  Sa. 
tellite,  n  tll  advance  more  forward  than  itrecedes 
backward  j  and  that  by  the  Excefi  ot  ihuProgref. 
iiari,  the  Apfts  will  move  in  conffquentid^p.^^Z. 

If  a  SateUtie  movt  iDond  a  Plaoet  io  »o  Eccen. 
trick  OrbittthaEocantrkityirUI  be  twicechanged 
inrvcrv  Revolution,  and  in  each  Revolution  will 
be  gteeteit,  when  the  Satellite  as  in  the  Syzygies 
Vitlhtbc  Sun,  and  leaft  when  it  is  in  the  Qtiadra- 
tures;  and  Will beconiinuallycncmfint^  f  rom  iht 
Quadratures  to  theSyzygies,  and  decrealing  troin 
the  Syzygies  to  the  Quadratures,  ^.  30a. 

If  a  Satellite  rcvcdvcrounda  Planet  io  an  Or- 
bit, whofeFlaneisiodtnedtotbePlaneofthe  Or. 
bitot  thePlanet  r^'unr!  the  Sun,  then  will  the  Line 
of  the  Nodes  move  in  antecedentid^  with  an  un. 
equal  Angular  Motion ;  iwiftcft  when  the  Nodes 
are  in  Quadrature  to  the  Sun,  after  this  (lower, 
and  at  lall  when  the  Node^  are  in  the  Syzygies, 
viU  ba  quite  at  reft.  In  the  intermediate  Fbce^ 
between  theQuadraturesandSyzvgtes,  theNode& 
will  recede  flower ;  and  in  every  Revolution  of  the 
Satellite,  will  either  be  Retro;,-rade  or  Stationary, 
bscaxried  backward, ot  move  in^mtectdentid,  and 
to  aach  Revolution  will  recnle  &ftejl,  all  thing; 
ooofidctad^  whm  thaSattttito  iiintMSjnygics 

The  Inclination  alio  of  the  Plane  of  the  Orbit  of 
the  Satellite,  to  that  oftlic  Planet,  will  be  conti- 
nually changing,  and  will  be^rr^ff/t'  wiien  the 
Kodes  are  in  the  Syzygicj  with  the  Sun,  andleaft 
Ceteris  pdribttty  when  iJ^ey  an  in  tM  Quadia* 
tures,  p.  70-f. 

Ancf  alfthe  Incijualkies  in  the  Motions  of  the 
Saiellitt<>  wUl  be  a  little  greater  whan  they  are  in 
Gonjuuftion  with  the  Sun,  tluiDwlliatkcyiMiB 
•diofitiQa  to  hi%  ^  3  io> 


SAW,  is  an  Inflrument  very  well  known  in  the 
general,  as  well  as  its  ufe  But  they  reckon  thele 
1  vernlforts  ol'Saws.  i.  ThePjt-favr^  which  is 
ufedtoSaw  Timber  and  Boards,  and  to  cutoff 
Scantlings,  Quarten  or  Battens  from  anj  piece 
of  Timber.  The  Matter  to  be  Sawed  is  wme. 
times  lain  over  a  Pit,  and  fometimes  on  great 
TrufTetabove  ground.  2.  The  U^bit^aw  isuOd 
bv  Joynen,  tocutoif  fuch  pieces  ot  Stut?  v;  rht 
Hand-Saw  will  not  eafily  notch  thro*.  Tis  drawn 
by  two  Men,  and  the  Timber  is  placed  on  Truirel 
in  order  to  be  cut.  9.  The  lUnd-^avy  which  is 
tobeuftdby  aiingle  Man,  and  ufually  with  one 
hand.  4.  The  Frtme-^aw^nt  Uow-Sdoj^  is  a  Saar 
with  Cheeks  made  to  ir,and  with  atwiftedCbord^ 
and  Toague  in  the  middle  to  draw  the  upper  ends 
of  ih- Cheeks  clolertop?ther,  that  the  lower  ends 
may  be  tarther  afunder,  .md  fo  llraiu  the  Saw  the 
itraighter.  ^.  The  TennonSdw^  which  is  a  thin 
Saw  with  a  Back  to  it,  to  keep  it  from  bending.  6, 
The  CompdftSdWj  which  is  delign'd  to  rut  a 
Round,  orany  Compafi-kerf;  whcrcforsitsEdge 
muft  be  made  btoad.  and  the  Back  thin,  and  tto 
Blade  narrow,thattneBack  may  have  a  vide  Kerf 
to  turn  in,  andfothe  ealierlbllow  the  Edge. 

SCALES  Proportional  :  See  Proportiotml 
Scalej, 

SCALE  of  Muficky  tho*  we  find  mention  of!©, 
vejal  D;>?4»<'<'iof  Mufick  among  the Greeks^yttl 
rather  think  them  to  ht  Leaps  in  «  hngl  c  pan,  thaa 
Concord* in Compoiltion.  I1}e Diftancesi»Wd o£ 
among  the  Greeks^  are  the  TirO*  or  Second,  th« 
^  i7 5 P'C*-  or  t hird,  the  A  ^ ^7?  ■ or  fourt  h ,  t  li e  A /*- 
^krn  or  ^tth,  and  A/a  au s  or  eigh  t  !i .  But  if  cheie 
weredefign'dto denotetiie Concorde,  they  wereia 
the  wrong  to  place  tht fourth^  and  morelo  to  plac» 
the  fecoud  among  them.  Or  if  fuch  were  aamit» 
ted,  'tis  a  wonder  that  which  is  known 

to  be  a  CwcordjMu  refufed.  But  if  tb«r|r  wmtu&d 
to  ihew  theOinanoes,  by  whidi  a  Voice  may  rift 
or  fall,  it  is  no  wonder  that  ihey  left  out  the Jixtk 
and  /event h  fbeingDiHancea  not  to  be  uled  with- 
out better  Juagment  and  Deflgn  than  thole Timeg 
would  admit  ot)  and  madc-  mentiooofthanft^as 
jeine  common  in  their  Mulick. 

The  Scale  ot  Mulickamone  the  Greets.,  conii- 
fted  but  otjfifteen  J/oUi,  oc  tna  D^Mges  of  two 
Off viz.  The  firftRom  their  MiAAcft^«vo|iMo 
K(9-^wbich  1  fuppole  was  the  Kfj  <>  f "  t  h  e  i  r  Mulick,) 
to  tbair  M^>  and  the  iecond  trou  their  Mm»  oc 
Middle  Note  to  their  Nmts  Jnf^«A«I«r,  or  htgheft 
Note,  by  which  1  fupixtie  th;y  dclignedonly  tha 
utmoft  Extent  of  almgle  Nacuril  Voice. 

And  thtu^vfn  Moods,  lb  mu^^h  i^lk'dof,  were 
no  more  than  thefeven  different  Me  I  nt!'  nt  i!, 
tering  their  Tunes, by /^^r^  and  Sharps.,  placed  at 
the  beginning  of  a  Leilon ;  which  theretore  they 
called  m-mCtKn  a»W  rim.  Betides  the  j^ame  of 
their  Notes  in  the  upper  Oftave,  have  no  AtRnity 
nth  thoIlaJll«sin  the  other  ;  whereas  in  Guido 
Wr^ftimv/ his  Scale  of  2oNute»  (tho'our  modern 
Compofers  in  many  Parts  often  exceed  the  ScaU^ 
both  above  and  ^*tlow)  and  the  jWnei  in  -v^ry 
Uctave  begin  with  tbe £tme Letter  j  tnatwe  may 
thereby  mote  fcadiljr  conpuie tba  Cmc9rd$Md 
Dije^ds* 

PARAGE,  .Sr<ir4^T»ffr,otherrife  called 

rage^Sheti>age\ndSche  !:vi>!t:  :  ar.dinaCharierof 
h.i.  to  CUmtertvrjy'm  w  mien  Sce-wtngafWas  for- 
merly a  kind  of  Toll  or  Cuftom,  exatted  by  Her 
MaiiiiM 9miSs,€ff»  oi Mewbaot  Suangers  for 

Wares 
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Vsres,^v^<^  orofletcd  to  Sale  within  their  Pre- 
cinfts.  This  is  now  Prohibited  by  Statute.  igK 
7.  e.  8.  But  the  City  of  London  dotb  lUtl  math 
theCulldm,  CoweVslHterpreter.  TheOlficert^at 
Collefted  this  Toll,  was  tailed  x}\t  Scab al due. 

SCALA.  WiUiMth  appointedthe.<4nMJ^trhich 
befiiie  him  htdbeen  tilfaaliy  arifvirertd  in  Viftuab. 
to  be  converted  itito  Money  numbrcd,  and  direfteu 
the  whole  in  every  County  to  be  charged  on  the 
J^herilr,  who  brought  it  into  the  Exchequer  j 
adding,  that  the  Sbinift'ihould  make  the  Payment 
adScMMt^  i.  e.  MQervsJeaiTilbury  expounds  it, 
he  fhould  pay  fix  Pence  over  in  every  Pound  to 
nuke  up  the  full  Weight,  and  nearly  the  lotrin- 
ftA  And  this  was  agreed  on,  as  m  caiie 

way  to  remedy  the  det  eftive  Weight  of  Money, 
and  to  avoid  the  trouble  of  weighing  ali^Money 
which  was  brought  into  xhtExcoemer* 

SCALENOUS  Conet.  See  Cone. 
^  SCEPPE,  an  old  Word,  omitted  in  our  Glofla- 
ries,  lignifying  a  Eufbel. 

SCENOQRAPHICK  ProjeaioH,  or  Ferfpc 
ftive.  is  the  lYMlcriptioa  of  any  given  Mag- 
nitude, into  a  Plane  which  interfeSs  the  Op- 
tick  Pyramid  at  a  .proper  diftance  :  For  in 
Pro^ion,  there  is  to  be  confider'd,  i.  The 
^je&f  orFoundation,  orGroundof theProjefti- 
©n,  from  whence  the  ArrMffV/,  Cone^  ot  Pencil  of 
Kajsj^  (a.)  The  Eje  of  the  Spcftator,  and  3 
t\it PlmeTskk^  otSiMpbMMm,  which intcififts 
ue  Kairs,  fbme  vlmeGttirm  the  Objeftand  the 
E/e:  AoatheRepreftntation  or  Appearance  of 
tneObjeft  in  thatP/^M^,  is  the  Projemon  or  Per- 
J^eSittf  of  the  Objeft.  This  IHan*  is  always  fup. 
pofidtobeat  Right  Angles  with  the  Horizon. 
And  fiom  hence  it  will  follow,  that  (i.)  A  Point 
vill  be  projeSed  there  in  the  Diaphanous  Plane 
"w here  the  Optick  Ray  cuts  it.  (a.) That  Right 
Line  will  be  projeaed  where  the  OpKcl  Triangle 
■nd  the  Plane  do  mutually  InterleA  each  otiier. 
3.  That  a  Mane  or  Supetlicie*  will  be  repreien* 
ted  where  the  Diaphanous  Plme  cuts  the  Optick 
Pvramidof  Rays  Lomingtrom  thatSurface.  And 
that  Reprefentation  of  it  called  its  Image. 

SCHaR-Pttiw/,  Seham-pennjy  and  Ibmetimes 
«SfW»^»M^.  ItappeaisfioiDOUtoldBeok;,  tliat 

xonAcri^iblneCiiltoinary  Tenints  were  obJiged 

'to  pen  (Jp  thiir  Cattle  ax  Night  m  tht  Pouncf  or 
Yard  of  their  Lord,  for  the  benefit  of  their  Dung, 
or  Sceantf  as  is  the  Saatm  Word.  And  if  they 
did  not  do  this,  they  were  obliged  to  pay  a  fjnafl 
Compenfation;  which  theretoic  was  called  by  this 
nnmeofscharthpetm^  that  ii,  MMei^pamu  or 

SCHEAMEy  otJXm*;  fii  Axchiteaure,  is  the 
Work  mens  Woid  for  the  Middle  pan  of  an  EIUd. 

tical  Arch.  *^ 

sen  IRE-MOTE,  was  anciently  a  Solemn 
Meeting  of  all  the  Free  Tenants  and  Knights  in  a- 
nyCounty,  todo  Fealty  to  the  King,  andEleaan 
Annual  Sheriff.  St^  Folk-mote.  ««»n 
SCHIRE-WYTE,  wt«an  Annual  Tax  or  Impo- 
fition,  paid  totheSheriffof  any  County  or  Shire 
lor  holding  the  Affixes  or  Gouilty'Cbiirti.  ' 


tor  Shadows :  This  kind  ot  Work  is  laftiog,  but 
rJ^W^J  ^  unpleafantto  the  fight.  TV« 
Uled  to  Kfime  by  Palidoro  de  Carav^po. 

SCRIBING,  when  the  Joyners  would  fit  a 
piece  nt  f  oird,  CjJ-i. .  to  an  irregularSurface,  oranv 
other  irregular  Puce  ;  They  open  th*ir  ftiff  Iron 
Compiles  tothegieateft  diftance,  any  where  be- 
tween the  2  Boardi,  Cjfc.  and  then  carrying  one 
Leg  along  all  the  irregular  Indenting!,  dfC'  of  one. 
the  other  Leg  moving  pardkl  to  it,  dafoibef 
that  irregular  Figure  on  the  other  Board ;  which 
being  in  that  maniiey  cut  will  fit  and  joyn. 

SCUT  AGE,  all  Tenants  who  held  fromtht 
Kine  by  Miliary  ServiCBi  irereeither  bound  to  at- 
!f  r  ,  in  Wars  and  Expeditions,  or  for 

default  ot  luch  Service^to pay  a  jiri(frfj«.orCompo. 
fttion  in  Money,  which  was  I^evied  00  every 

f«»»Alf77trfr^,orKnight$ree,ajidtheProportional 
Parts  for  the  King's  Ufe.  And  the  Barons  and 
Anights,  which  then  paid  zScutaga  to  thtEiagd 
had  a  Power  to  Levy  tlio  fame  Tax  onthdlhTi. 
nanu  who  held  Sum  than  in  Milittf/  Sei^ 


SCREW,  >  -  ^ 
SCRUE,  f  SeeCwWfA 


SCR ATCH-wor*,  in  ft^/ijn,  Sgr^tti^  Was  a 
way  of  Painting io/ir//«,  by  ptparingof  ablack 
Oround,  on  which  was  placed  a  white  Plafter  • 
and  this  White  being  taken  off  with  an  Iron  Bodl 
^111,  the  Blackappcan  thro'  theUokt,  and  firvas 


vice. 


SCUTAGIO  hahenJoy  was  a  Writ  that  lay  foe 
I  iA'"l'  Of  pt*'"  Lord,  againft  the  Tenant  that 
heldbyKnight-Service,  to fenre  by  himfelf.  oc 
ellc  tofeod  a  fuflicient  Man  in  his  Place. 

SCULPTURE,  may  bediftinguifhed  intotbiaa 
leveral  Arts,  each  ot  which  hath  its SpecifickDif- 
terence.  For  (  faith  Mr.  Evelin  in  his  Hiftory  of 
GbaUography)  hti\dx%  Sculptura,  as  it  relates  to 
Cbalcographj,  there  isboth  J«J/>t«|.-*  itidCmU. 
tura  i  both  which,  according  to  ^w»?f7;rfj,,  dif- 
fer trom  the/r/?,  with  refpeft  to  tht MatUr,  oa 
or  out  ot  which  any  thing  is  wrought.  For  it  waa 
apDlied  to  cutting  or  carving  in  tf^Mrfni/ewy- 
andihen  wascaUed  WV^,  ud  2haAftiAsHi%! 
ttorei  i  to  working  in  Platter,  and  then  called  P^u 
r^digrammatice^  and  the  At tifts  Gfpfocbt ;  to 

CuttingorCarvmg  inStone,  and  then  called  CW-rtu 
tice,  and  the  Workmen  Litboxoiy  andlaftlyJa 
MetaJs,  Glfpbier.  And  it  may  be  delcribed  to  h» 
an  Arty  which  teaches  us  to  cut  or  tai*  M^ansM 
that  isfuperJtuouiofthefubJeaMMtter.  ttdiiw 
7ttoth.,tFormorBodjy  wkiehtfttitj^imm 
MimJ  of  tlxr  Artift. 

SCUPPER.A'rf;/j,  ittScopper-boUt 
SCYRE-GEMOTE,  was  anciently  a  Court  hdd 
twice  a  Year  (as  tbaSherifis  turn  is  now  )  by  the 
Bilhop  of  the  Diocefi  and  the  EaUermsn ,  f .  e. 
in  fuch  Shirts  had  EaUlermm)  and  by  the  Bi- 
fliops  and  Sheriffs,  in  fuch  as  were  GOBiiAitlcd  to 
the  Sheriff's  that  were  rmniedhite  to  the  Xios; 
where  both  the  Ecclefiaftical  and  Tempond  taw* 
were  given  in  Charge  to  the  Country. 

SEALER,  15  an  Officer  in  0>amcerff  appointed 
by  the  Lord.Cbancellor,  or  Keeper  of  the  Great 
Seal,  to  Seal  the  Writs  and  Inftrumenis  there 
made  in  hisPrelenoe. 

SECTOlLhefides  the  Ufcs  of  the  feveral  Lines 
GremUrwA others ;  which  you  will  find  difpcr- 
Ird  under  their  proper  Names.  Some  Problems 
may  properly  come  in  here  onder  the  general  Word 
Seftoe.  As  i.  TotfeH^SBaorto  any  given  An. 
gle. 

^Here  mud  be  noted,  that  'tis  one  thing  to  open 
theieveral  pain  of  Lines  thereoo  drawn  to  the 
fameAfigle;  for  in  &'»o»fa-r'sSeflUir  the  Lnuaf 
/.rn^'ontheoneiide,  andthelsMef  JSw^'on  the 
other,  make  an  Angle  of  J«,  when  the  Edges  of 
theScaoraiecklefliut.  SosUbthe£7nro/\S'». 
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pfrficteSf  and  the  Lines  of  Solids  make  an  Aoflfl 
of  To%  tho'th«  Edges «T«clale<httt. 

Ti  e  Liiu-s  f  /"  '  "  J  maybeoptnedtoa  Ric'it 
Angle,  it  the  whole  lateral  Length  be  applied  o- 
Vfrbetween8anc!<5.  Becatift  aS xa<J— lOO, 
by  47.  c  1.  EuciU. 

The  LiMffSines  may  be  opened  to  a  Right  An- 
gle, if  the  lateialSiiie  of  90  be  applied  over 
rarallelly  beta-een  45' .  and  45  ' .  in  tlie  Sines, 
or  it'  the  Sine  of  45  .  be  applied  over  in  the  be- 
tween 30* .  and  30,  in  the  Line  of  Sines. 

If  you  would  open  the  Lines  cf  Sinestoany 
particular  Oblique  Angles,  takeout  tbeCbOfd  of 
the  Angle  required,  and  apply  it  over  in  the5>«;- 
RsdiMf  or  at  the  end  of  tnc  Line  of  Chords  of  60 
Dej^st  V.gr.to  open  the  Sines  to  an  Angle  of  40 
Degree'  talcc  out  the  Lateral  Chord  of  40'. and  to 
it  open  theScaoi  in  the  Parallel  Chord  of  60' .  or 
if  you  apply  the  fame  Chord  of  40* .  over  between 
50  and  <;z,  in  xh&  Line  of  Lines,  it  wiliogeatkem 
to  the  fame  Angle. 

On  the  Contrary,  if  the  Sector  be  openc  '  t'^  an 
Angle  at  a  veatute,  you  may  find  the  quantity  ot 
that  Angle,  tints:  Take  t1]eP«r«lb'/ Chord  of 
60".  ancTmeafure  it  in  the  Latc'ral Chnx^.,  and  ir 
ihaU  there  give  the  Angle,  j.^.  the  Angle  thatrholf 
linesof  Chords  areopened  to :  But  that  will  be 
different  from  the  Angle  of  tlie  Edges  of  the  Se- 
ftor.  N.B.  Ifyou  can  apply  the  Centre  of  a /V». 
*r*tar  to  the  Centre  of  the  Seftor,  you  may  cafily 
sod  readily  find  the  Quantity  of  any  of  thele  An. 
gles. 

SECTKCuria,  isSuitandSenfioedoiiebyTe- 
liants  at  the  Court  of  their  Lord. 
SECTA  Schittnm  ©  Hundredorum^  was  the 

Attendance,  Suit  and  Service  done  by  Tenants  in 
theCounty  and  Hundred  Courts;  vadk^uietoteffe 
de h'lc Seii'iy  w'as a Frivil^e  to be  eiempt from 
fuch  C  if'  ;  ary  Service. 

SEC  i  lUNSC<wfif*,  fee  Conich  SeSiont. 

SECTIONES  SeqmatUif  isftTerm  iJiGoiiwke 
aniingthus; 


Let  there  be  two  .Right  T  infs,  as  A  Tl,  C  D, 
mutually  tnterlefting  each  other  in  which 
^nt£)  i$fupc<«fedto  be  the  Common  Centre  of 
the  oppofire  1ll;r' -br 'ick  Seftions,  FG,  HI, 
and  w  h'^>re  com  mbn  Afy m ptotes  the  propofed  Linci 
A  C  D,  alfo  are.  In  this  particular  Cafe,  the 
Seftnns  GF,  mdill^McaWtdSefHofujSequen- 
tit,  bfcaufe  they  are  placed  following  one  ano- 
ther in  the  Contigneiu  An^einf  tvolntcrfUHng 
Kight  Linet^ 

And  if  the  determinete  Diimeref  H  G,  of  one 
of  x'^^-S^5lionesSc  ^  .wm f  ^  J f  h- h !  c h  i s  coincident  with 
the  luppoied  Indcternmiate  Diamelerof  itsOppo- 
£te)  be.equidto  tlw  Venkal  Tangent  K  L,  appli- 

«lMtveDtheAi^»(*<XM>^^^^^^ 


 SEE  

Oiametet  G  F,  then  ApoUmims  calls  fuch  Seftions 

*  EGMENTS,  on GM«t<T'sSeaor  there  are  ufu- 
ally  placed  two  Lines,  called  L/w^j  0/  Se)i,mentSf 
they  are  numbfcd  with  5,  6, 7,  8.  9, 10,  and  lie 
between  the  Lines  of  .S'/»if<,andthofeof^tff«^c/«. 
They  reprefent  the  Diameter  of  a  Circle  fo  divi- 
ded into  100  parts,  as  that  i  right  Line  drawn 
thro'  Parts, '  and  normal  to  the  Diameter, 
fhal!  cot  the  Circle  into  2  Segments,  of  which  thfc 
greater  fliail  have  that  Proportion  tothrw  l  ole 
Circle ;  as  the  i'artscot  have  to  locThcu  uies  are 

I.  To  divide  mgixunCfrcli  il^o  t»o  Segments^ 
ttfhich/baU  have  agivfn  Ratio,  which  ij  done  by 
opening  the  Se<^or,and  applying  tlie  given  Circles 
Diameter  in  the  Points  ot  too  in  thele  Lines;  fnc 
then  n  Parallel  taken  from  any  Points  proportion 
nal  to  the  greater  Segment  requited,fhall  give  the 
depth  of  the  greater  Segment,  AOCOURted  on  a  DI* 
ameter  biffeftlne  the  Segment. 

3.  To  find  tj&  PfVpertiem  hettmn  ibeCSrch 
'yid  any  given  Segments  of  it. 

Open  ilieSeaoj,  a^  be  lore,  and  then  take  the 
depth  of  the  greater  Segments,  and  apply  ParaOel 
to  the  Diameter,  and  the  Poir.ts  where  it  fitsinex* 
aftly,  will  ihew  the  ProportKm  to  too- 

SEElNG  TheScnfcot  Seeing  is  probably  caufed 
tlius ,  the  Rays  of  Light  exhibiting  »U  Colours  ; 
tall  upon  the  bottom  of  the  Eye,  end  there  cani^ 
orexcuc  Vihrttionsm  th*T»nhaRethix:  which 
Vibrations  being  communicated,  or  propagated  a* 
long  the  Solid  Fibres  of  the  Optick  Netves  into 
the  Brain,  do  there  cauft  that  Senfation,  which 
we  call  Vifion  or  Seeing.  For  becaul'e  dcntc  Bo? 
diesconlerve  their  Heat  a  long  while,  and  the  Den- 
^>  the  longeft  time,  the  Vibrationsof  their  Fatts. 
we  of  a  lading  nature^  andtheiefbre  may  be  pnN 
pagated  (long  fol id Fibresof  Uniform  Dcnlity  toa 
great  diftaace,  for  conveying  into  the  Bram,  tht 
Impteffione  maoe  upon  all  tfte  Organs  of  the  Senie. 
For  that  Motion  which  can  continue  long  in  one 
and  the&roepartoi  a  Body,  can  bepropaeated  a 
long  way  from  one  part  to  another^'  lupponng  tba 
Body  Homogeneal^  fothat  the  Motion  may  not  be 
ldieafd,refraft«d,interrupted,or  dilordered  by  any 
•unevennefiof  the  Body.  Newton's  Upticki,  Book^. 

The  fame  Author  renders  it  probable,  that  the 
SpeciesofObjeasften  with  both  Eyes,  areuntted 
in  that  Place  where  the  Opt  irk  Xerves  meet  and 
joyn,  before  they  come  tiuo  the  Brain  :  TJie  Fi- 
bres on  the  right  fide  of  both  Nerves  uniting  there, 
and  after  I 'linn,  going  thence  into  the  Brain  in 
the  Nerve,  which  is  on  tne  right  fide  of  the  Head  ; 
and  the  Fibres  on  the  left  lidc  of  both  Nerves  uni- 
ting in  the  fiime  place,  and  atter  Unioa  going  into 
theBrain  in  the  Nerve, which  it  on  the  left  fide  of 
theHeai'.  :  Aiidthefetwo  latter  Nerves  meet  and 
unitein  the  Brain,  in  lucha  manner  that  their  Fi- 
bres make  butooe  entire  Species  or  Pifture:  Half 
ot  which,  viz.  that  on  the  right  lice  of  the  Senfch. 
riuM,comts  fromtherightlide  of  both  Eyes,ihro* 
the  fide  of  both  the  Optick  Nerves,  to  the  Place 
where  theie  Nerves  meet,  and  from  thenoeon  the 
right  fide  of  the  Head  into  the  Brain :  Bot  th« 
other  half,  v:z  I'Mt  (Miilielff:  jiiie-  of  rhc  Sen/o'. 
rnrnty  comes  in  like  manner  trom  the  left  Jide  of 
both  Eyes.  For  the  Optick  Nerves  of  fuch  A* 
nimals  as  look  the  fame  way  with  bot'i  Evck, 
(as  of  Men,  Dogs,  Sheep,  Oaoii.  Cy^-)  "^^'^ 
before  they  come  into  the  Brain  ;  but  the  Op. 
ticklfvveeof  fiidi  Aatmali  aaddoot  look  the 
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film  way  with  both  £Yes(uof  Fifhes,  sod  of  the 
Cham:v!ion,  do  nOCUmeet  UMllUUt«;  U  lum 

tigluly  mtormcd. 

WJien  a  Man  in  the  dark,  prcffcs  either  corner 
of  his  Eye  with  hii  Finger,  and  atlhefafnetimt 
turns  his  Eye  a  contrary  way,  ha  wUI  fist  a  Cir- 
^  cle  of  Colours,  like  thore  in  the  Feather  of  a  Pea- 
'  cock's  Tail  j  whiclvviriegated  Circle  of  Colours, 
femt  to  ame  from  the  fame  kind  of  Motions  ex- 
cited in  the  bottom  of  the  Eye  by  thePrelTure  of 
the  Finger,  as  at  other  times  are  excited  there  by 
Lipht  ioT  caufing  Vifion,  And  when  a  Man  by  a 
fii&e  upon  his  Eyesfee»aFlai)i  of  Li^bt,  arc  not 
the  like  Motions  excited  in  the  Retnu  by  that 
Stroke? 

SEIGNOURAGE,  9H.  ^.Stat.  x  1.  ietmi 
to  have  been  a  Royalty  or  Prerogative  of  the 
Prince,  whereby  he  challenged  allowance  of  Gold 
and  Silver  brought  into  the  Mafsfor  his  Exchange 
ibrCoin.  Out  of  every  Pound  Weight  af  Gold, 
tke  Juiuhad  for  bis  Coin  five  SbiiUags,  out  of 
vbicbhe  paid  to  the  Mafter  of  the  Mint  for  bit 
Work,  fbmetimes  i  Shilling,  and  fbmetimes  18 
pence.  Upon  every  Found  Weight  of  bilver  the 
J<r/jfifo«rir^^,anfweredtothe  King,  in  £^iP.3.Timt 
wascighteen  Fenny-weight  portaerf,  which  about 
that  time  amounted  to  about  a  Shilling,  and  out 
of  which  he  paid  ibmctimes  8,  Ibmetime*  <?  Pence 
to  the  Mint-mailer.  In  H.  the  jtb's  Tine  the 
Sing's  Stignourtge  for  every  Powd  Weight  of 
SUferwas  1$  Fence. 

SELL,  ia  AKchiteftuce,  is  the  Term  both  for 
Aeknreft  piece  of  Timber  in  a  Timber4}uiJding, 
or  for  that  on  which  the  whole  SuperftruSure  is 
•reded  ,  and  alio  for  the  bottomnmeces  in  a  Win< 
dow'frame ;  the  fi)rmeriiCilMa(«r«aHul:/SeJI^  the 
hxm%  Wmdw-fiU, 

fyru  is  8  Budiels, 

SfeNESCHAL,  wae  the  Word  anciently  for  the 
Chief  Steward  or  Head  Bailift'of  a  Baron,  that 
kept  his  Courts,  and  managed  his  DemHge  lands, 
and  hath  been  the  Title  of  the  Lord  High  Stew- 
#rd,and  ofthcStewardof  thcKing's  Houiliold,(5r'<:. 

bEFTUAGESlMA,  is  always  tbetbiidSunday 
befiM«^K#ir4fr|lbv«eiolafive:  ftomvhich, until 
the  Oftaves  atter  £<r/?CT',Marriage  is  forbidden  by 
the  Canon-Law.  It  ukes  its  name  from  us  being 
above  73  Days  before  E^fitr, 

SEPTUM  Medium^  isprocierly  tbeiolideoftbe 
left  Ventricle  of  the  Heart,  becaule  its  Fibres  are 
continued  with  the  Fibres  of  the  opnofitt  lida  of 
the  iame  Veotiide :  it  divides  the.  late  Vennicie 
of  the  HcBit  fioflitne  ridrt; 

SEQUELA  Ctf»/«,  IS  thePiroBeQand  dtpm- 

ding  liiue  of  a  Cauie  or  Trial. 

SEQUELA  MoUmdini,  is  owing  Suit  to  a  par< 
ticular  Mill,  or  being  bound  to  grind  Com  in  that 
Flace  OBly ;  which  formerly  was  a  Duty  and  Scr- 
vice  laid  upon  many  Tenants  i  wherafore  Conct- 

^d  Profits  arifingfrooi  loch  Cuftomiry  Rights. 

SERGEANT,  is  a  word  diverfely  ufed  in  our 
Law,  and  applied  to  fundrr  Offices  and  Callings. 
A  Sergeant  at  Law,  or  of  the  Coif,  is  the  greateft 
Degree  takea  io  that  ProfefTion,  as  that  of  a  Do. 
9txn  is  in  the  Civil  Law.  As  thefe  are  the  moil 
Ltarntd  and  Experienced,  there  15  one  Court  ap- 
propriated to  Plead  in  by  tbemielves,  which  is  tne 
Ccmman-pUdi^  where  the Conuaoa uv of  Exg 
M  it  oMft  wftlf  flhfanKd  .*  Bat  thoT  1^  hA^ 
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this  Court  to  themlelvet,  theyneiMCpfoMbited 

Pleading  in  other  Conrts ;  where  the  Judges  (wtio 
rouft  be  firft  Sergeants^  caU  them  SrotiSw^j.  Theft 
Sergeants  are  call'd  by  the  Kiug's  Mandate,  ofc 
Vnt  diredtd  to  themy  and  oommanding  ^em, 
under  a  great  PMialtyj  to  take  upon  them  tHat 
Degree  by  a  Day  Xffigoed.  Out  of  tliefe  one 
IS  (more  may  be}  made  the  King's  ^ergejntj  to 
Plead  for  him  in  allCattfts,  efpecully  in  Treaibn. 

SERGEANT  et  Armt^  is  an  Officer  ap;iointcd 
to  attend  the  Perfon  of  the  King,  An.  7  H.  8.  c.  a» 
to  Atreft  Traytors,  (S'f.  and  Pcrfonsof  Quality 
Ofiendio|,  ami  ta  attend thetord  High  Ste^vard 
wheohefitiuijQagnieDtonaoyTravtor,  C^c,  By 
the  Stat.  13  Kicherd  2.  c.  6.  There  caiii^ot  bea- 
bov«  50  intheRealm.  Two  of  thelcby  tlicKiotfe 
Al!aw;ince  attend  the  two  Houles  of  Pwliamenc* 
The  Office  of  him  in  the  Hcmfe  of  Commons  is  to 
keep  tlic  Door,  and  to  execute  fuch  Commands  as 
the  Huufe  fliall  dire£t,  efpedaByai  tOtlwainMa 
beoiian  of  Orders,  ^c. 

Another  of  theft  attendt  on  the  lord  Chancel, 
lor  or  Keeper  in  theCA<fMt*r^,  and  one  on  tlie  Lord 
High  Treai'ucer,  one  to  attend  on  the  Lord  Preli- 
dent  ofH^alejf  and  another  on  the  Lord  Prefidvit 
of  the  North.  Another  fort  of  Serge  ant  s,zrf:  chief 
Officers  executing  feveral  Funftions  in  the  Kinj^'s 
Houfehfildj  of  which  you  may  find  many  in  .S'it. 
35  H.  8.  c.  13.  There  is  allb  ao  inieriour  kmd 
of Sergeants  of  the  Mdce,  wbeiaofthefe  isaThiop 
in  the  City  ot  jLenfan,  atteadiAg  theLordM^ 

SERJEANTRY,  was  a  Service  formerly  dooa 
for  the  holdingofLands,andwai  either  Grrf/;^j>ii, 
y^.fwfrjfjwhich  was  fomt  Honourable  Military  Ser« 
VKc  paid  only  to  the  Xing:  as  to  carry  1. is  Banner, 
bear  itis  Sword,  Qc.  Or  Fettf'Serjestttn^Mrlack 
vat  Ibme  left  Noble  Service  mid  to  the  King,  or 
any  other  Lord.  Some  will  nave  Grand SerjeoH- 
try,  to  be  where  a  Man  holds  Lands  of  theKing  by 
S«rvice,.which  he  ought  to  perform  in  Perfon,  and 
PettjhSerJeantryy  to  be  where  he  hohh  his  Lands 
of  the  King,  to  yield  him  Yearly  fomc  fmall 
thing  towards  hii  Wants. 

SERVICE-Royal,  was  the  Rights  and  Prenifa. 
tiyes  that  within  fuch  a  Maiwor  belonged  to  the' 
King,  if  Lord  of  it ;  and  were  generally  rec- 
koned to  be  thele  6.  i.Pnwer  of  Judicature  m  Mat« 
ters  of  Properw,  3*  Pdwer  of  Life  and  Death  in 
Criminal  Cauiea  3.  A  Right  in  Wayfs  and 
Strays.  ^  Aflefiinenti^  5.  Minting  of  Money, 
6.  AflSzeof  Breads  Beer,  Vcigbti  md  Mea* 
lures.  ' 

S  £  R  y  IC  £,  (whieb  is  fimietimes  calTed 
V^ge)  is  divided  into  Petfonal  and  Real,  and  into 
Military  and  Bafe ;  as  alio  Ato  IntrinJickixA  E*- 
trinfick,  Intriniick  SeiviK  th^  reckon  dile  to  the 
Capital  Lord  of  the  Masoor.'  Service  is  again  di< 
viaedtitloFrMiandfi^^,  theoneis  termed  Lriv- 
rum  Sfrvitiumyihe  ot her  ViUenagium.  'Tis  alio 
divided  into  Coa^iMM/or  Annual  ,Hnd  into  Caftud 
or  AccidtmtMi ;  the  former  bein  g  i  h  <  ^V/.'Stof  Rent, 
and  the  latter  Seifin  of  Reliett. 

SERVICE,  in  a  Legal  Senic,  is  a  right  by 
which  ooething  is  fubjeft  to  anotheitUog  or  Bbn 
Ibn.   And  of  thefc  fome  are, 

SERVICES  Predial  or  Realy  which  are  Rigbti 
that  one  Eft  ate  fomedmei  ewes  nnrtbtr :  And  thafe 
Predial  Services,  tbey  reckon  to  be  ibme  Ruftieal 
or  iPar^f  y  ftdi  at  theRtgbt  of  RidingorVaUtDg^ 
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Ground;  the  Kie^f  of  drawing  Wat«r,  or  bring- 
ing  it  thro'  his  Ground,  (^c.  Aiid  lome  Services 
BTe  called  Urbsn«^  which  arc  the  Rights  that  are 
preferred  to  MiuHMiliM,  builc  cootigMOUS  toooe 
aaother,  Qft. 

SERVICES perfontLf  are  tl.oir  S<-rv^c^i  ichich 

ther  account  a  by  nam^  vis.  UfuJrttH^  Vje  and 
HdbitdtioH ;  but  tbeteai*  very  many  and  various 
I  vhicb  mn  nodiitiiift  mmo. 


SEKVri'lUM  Mig*lfi  Royal  Service,  are  the 

Ki'^htj.  and  Prfrogativcjthat  ivithin  fuchti  M?.nnor 
beloog  to  the  Kine  as  Lord  ot  it  j  and  ihele  are 
generally  reckofl'atf.  As,  x.  Power  of  Judica- 
ture in  Matters  of  Pioperty.  X  Powttof  Life 
and  Death  in  Cafts  of  Felony  and  Mtivd«r.  3.  A 
RightinWiifs  andStrjiTs.  4.  AfTefTment  . 
Muting  of  Mony.  And  6.  Ai£ze  of  Bread  and 
Beir,  weights  and  Meafum. 

AU  thefe  e fi t ire !' T i  V  i  ?cgcs  were  annexed  to  ibme 
Manoors,  in  their  Grants  trom  the  Kingf  and  were 
foraetimcs  conveyed  in  tfaeCbmiisvK  Donation 
toSdigfoiuHoufiKi 

SERVITORS  <?/  BiUs,  are  fuch  Servants  or 
MrfToMen  of  the  Marlhal  of  the  Kin^t-bfnch^ 
Hwete  fittt  abroad  with  Bills  or  Wtits,  to  Sum 
mnn  Men  to  that  CouH,  Thef  awiwr  oommon. 

ly  called  ii^'-flavt:. 

S£SAM01D£AQ^i<,  the  Ufe  of  tbcfe  Sones, 
whteli  ai«  phoid  atthe  Attioilatlantflf  the  Bones 
oftheFingers  and  Toe  .,  is  that  they  may  ferve  as 
fa  many  Fullies  about  which  the  Tendons  pals,  at 
ibme  dilbncefrom  theCmti*  of  the  Articulation, 
whereby  tJie  Direftionsof  the  Motions  of  tbefe 
Toidoat  are  kept  always  at  tbt  ikme  diftaooe 
finttthaGcntit  of  Motiottof  tbe  ArtioiIatioD. 


«Th«Revolutioo-Work,  which  proves  the  Index 
gradually  (  by  the  help  of  a  Scmr  )  and  ftnfibly 
ihewsitiEhqgNA»  totbatJMafindtliFMdf  an 

Inch. 

/  The  Centre  of  the  Inftument,  from  which 

1  IMum^-Linc  laUineOn  the  Line  (?)  at  tlic  lower 
End  01  the  Right  Edge  of  the  Sextant^  takes  Oi- 
flances  iirom  the  Zenith. 

8  Is  another  Centre,  iipom  which  a  Flam  Lina 
laDnig  on  the  Line  ( h  )  nkm  Altitudes  from  the 
Horizon. 

k  Is  the  Brafs  Ltmb  of  the  Inftrument,  being 
Diagonally  divided  into  every  5  MinuteSi  and  by 
proportiooal^montiielndci,  ihavi  amy  10 

Seconds." 

/  Is  a  Lignum-Vita  Axis,  upon  which  the.Srxo 
t<«i«#turosi  aadisraadelbw  astobeplac'daithct 
parallel  to  the  Atis  of  tM  Sqoator,  m  of  the 

Horizon. 

Iff  Iff  Is  a  Contrivancebythe  Motion  of  Whed;, 
Nuts  and  Screws,  fb  as  to  naha  the  whole  Sixtanc . 
move  anfwerably  to  tfaa  appnant  Diumal  Motion 
of  the  Heavens. 

mnn  Tlnt-c  llrong  Iron  Feet,  fiiMtoanllon 
Collar,  to  hold  the  aforelaid  Axis  (/.j 

900  Are  Three  Piacai  of  TunhcTf  tovhidi^ 
Iron  Feet  3r;  fcrew'd,  and  whtdtfovatOCOaiplMt 
the  Pedelial  ot  the  Inftrumeot. 

f  An  Arch  of  Iron^  which  (hifls  the  Axis  (  /  ) 
to  Its  Parallelifm  with  either  the  Aiisof  the£* 
quatoror  Horizon. 

The  Limb  of  this  KobU  hsffrurtie^it  is  very  mc- 
cnraUlf  divided^  Dtagonally,  and  bj  the  »m  ^ 
uHeqtt4i  Divi/imSy  mjed  by  Hevelius ;  fo  ^Ut  H» 
Atgh  m.'y  b<-'  tJ^fn  either  of  thoft  w^yty  Mwdt 
Mi  be  found  by  the  RevoiutiOH-Jrori. 


SEWERS,  are  PftfTages,  Canals,  or  Gutten  to 
carry  Water  into  the^  or  Ibme  River.  And 
therefore  the  Com  m  ifiioners  of  the«SSrw/ri  are  iiich 
Perfbns,  as  by  Authority  under  the  Great  Seal  of 
iaal^d,  do  fee  Ditches  and-Drains  id  Marihes 
and  Fetuiy-places,  well  kept  and fltamtained  for 
thebetterpreferving  the  Grafs  upon  the  T  l  ul  ior 
iiwding  of-Cattle,  d/*-  by  coov^ing  the  Water 
ojf  the  Ground  into  theSea  oc  River. 

SEXTANT.    The  DefcriPtron  of  a  hew  oextant, 
lately  hhmU  for  the  Obfervatori  in  Trinity 
CoU^tp  Cambridge,  bj  Mr.  Jesna  Rowley. 

4^1  'J  Iron  Bars  fit  edge  and  flat-wav<-,  roin|in 
ling  and  framijjig  th^  Body  of  theS^xtantj  whole 
Radius  is  fiveF(K»t. 

bb  Are  two  Tcllellopes,  the  one  fixt  on  tht 
right  Edge  of  ths -yc.Tfjn^,  from  which  the  Dm- 
fions  00  the  Lin.b  ar?  luimbMi^  and  theotjber 
moveable  with  the  Index. 

ee  Two  large  BrsifjSemi<dfcles  on  the  Back* 
lidc  of  the  Setetant^  which  by  Nuts  and  Screws 
can  bring  thelnrirument  into  any  Position  in  any 
Plane,  Horizontal^  Verticdl^  or  Redmint. 

ddT\\e  Place  of  theCrofs-Hairs  within  theTe). 
!ef<»pe,  which  are  made  to  be  moved  (  firom  the 
Out  iide)  farthah«ttffadjttftiiig  thtniotf^ln* 


SEXTAR  of  Wheat  or  other  Corn(&om  Sexta^ 
rr»/)  was  that  quantity  anciently  witidl  we  now 
C1II  a  <^arttry  containing  a  BofllcL  Itt  IblBO 
Countiies 'tis  called  ^Se^me, 

SHAFT,  is  the  hollow  Entrance  into  a  Mioe 
which  is  funk  or  dttg  to  come  at  tV.f  Ore  In  the 
Tin  Mines,  after  this  is  funk  about  a  i:  athom.tfai^ 
leave  a  little  lOMt  finiait  Place,  which  is  called  a 
ShambU, 

SHELF,  if  what  the  Mtneri  (efpecially  in  thi 
Tin-Mines)  call  the  Fa/f-C'yutttri'rM'  which  they 
mean  an  Imaginary  Surface  ot  the  £arth,  which 
at  the  Concumon  of  the  Waters  in  the  general  De. 
luge  of  NttJh  va$  never  moved  i  and  to  the  Skti^ 
they  think  aR  the  Lttdim  MhitrdVehistA  Jtrft 
lav  evtii  a;ui  ;-'aral!el{  tho'  after  the  F]r>0(!  they 
were  lome  elevated,  Ibme  depreffed,  C^c.  A  ad  by 
Shelfncm  they  mean  that  hard  Suita.  e  n;  (  jatof 
the  Earth  u'hich  lies  under  the  Mold,  uludily  a« 
bout  a  Foot  deep  ^  torthey  fuppofe,  tli  n  lime  the 
Flood  the  Earth  hath  gotten  a  wcw  c:oat  ot V^ege- 
table  Eaitb.  or  fiidi  as  is  made  by  the  Corrupuoa 
ofVegebduesand  Anfinalii  - 

SHERIVE  or  Sheriffs  Vice-Comes,  is  the  Chief 
Officer  of  the  King  in  any  Shite  or  County,  for- 
merly the  Sheriil  was  chofen  bv  the  People  in  the 
County-Court  by  Vote,  as  tne  Knightj  of  the 
Shire  lor  parliament  now  are :  but  now  the  She- 
liff  is  nominated  by  the  JUoe.  Camdat  in  bis 
Kkkk  Brit- 
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ty Md  Authurity  of thisOfiiftj  6«Cb. Hep^  fih. 

4.    And  Svelmanh  GlofTary  undrt  cheirDrd 
Comet.  His 


5  Oath  15 


extant  iaRc)^,  Orig.fd.m, 

SHERlFF.TOOTtf,  fe«ms  Mkoiratly  to  luivts 
bten  a  Tenttre  by  th«  Service  or  Duty  of  provi- 
ding Entertainment  for  the  Sherifi  .at  his  County- 
Twos  or  Courts.  For  it  appMr*^  Pl«ei- 
ts-F0$ifim0Ht.  fol.  653 .  tW  la  JU$Sj0iM  the 
King's  Bavliffs  did  formerly  take  6 Pence  ofevwy 
Bovntf  ot  Land,  in  Name  of  Sbtrijf  tooth. 

SHILLING,  Solidus  in  the  £#^jw  is  a  word  of 
very  uncertain bigmiitaiion,  and  diflers  almoilin 
ever^'  Nation.  But  the  word  ScfUit^or  ShiUttiP 
in  bngUmdi  MMtt  fignifiedwty  tlitii|lnU5i^  witL 

went  for  lii.  'tis  hard  to  find  :  But  there  vas  no 
isrPmn}  "Pieoe  of  that  name  Coinedin  tngltnduW 
I5a4.and  then  Stow  calk  xhu^Qro^  :  tho'  Fd- 
hidn  mentions  them  under  therrame  of  ShiUinp. 
In  34  H.  8.  there  irere  13  renny  Fiecct  iliuck, 
but  1%  wmtatAKisf^ 


litheUOimii, 

Mkttn  Top^Maft  and  Kissing. 
10  Mizxm  Tfp'Mdfi, 

21  Its  BrMCet. 

aa  Itt  LifU. 

23  lU  Shromds. 

24  Its  Hdlltdrds. 
915  Its  Bdek-StMf. 
26  lu  Bo»4inei, 

29  The  Stjy. 
^oJUCrofi-Tren. 

S3  TTht  SttimfL 
33  ItsSt^. 
S4lts  Truck. 
35  TheSpinMe, 


JUHG  Tmjv,  an  u(ed  in  tlit  APwfy  of        MfThe  Main  Uaft  ind  its  Riggiog. 

>niian«foEeey  to  takeout  theZ^op,   in  order  to 
bring'it  under  the  Hammer  imo  a  Blaam. 


SHIP.   The  Defcrintion  of  tl-e  feveral  Parts  and 
Jligging  of  a  Firft  Rate  Shipy  J^wg  at  Af)ch<H-i{ 

B  The  SttiH. 
C       Hdwfe  HobK 
D  TheCat'HeML 
'E.WafteClodths. 
¥  The  Fore  Cbdin-wdU. 
G  The  Mdin  Chain-vaU. 
WTht  MtMtfn  Cbttin-wtU, 
ITbe  Chefs  Tree. 
^TheE»,iri9gt^ 
L  The  Hesa. 
UTheGaUerj. 
N  The  Tafferei 

The  lhreeF09p 
VTbeBiJipt  Stdg, 


Ttk* 


yThe  Mixztn  M^, 

a  The  Mizztn  JkrdMiM 

3  The  Mizzen  Shtet. 

4  7%^  Mizztn  Sbromds^md  Lmiardi. 

5  Mizxen  HomiHUt,      .  . 

The  A&z^  fW4  Usttidnb. 
9Tbe  Crofsj4ek.Xtasd. 

^iTheBpMet, 

>a  7%«  Mizxm  Pitttock  Sbtomds. 
1 3  The  MizsttnTop. 
H  The  MiwrnHtf-jtimm* 
is  Tb0r 


38  Ti)eMsin  MMjt.. 

39  Rtsntur*  mdTtdi**, 

40  r^ilr. 

41  7%^  Alfrn  Shrouds  and  LaniardSt 

42  7/;^  AiiirM  Staj  and  Sail, 

43  rifr  S«4^^m/  UmUi^. 
^j^TbeMdimTini  mdSUL 

45  7**  G^frJ. 

46  The  Alain  SJyetti, 
4"?  T}>e  Main  Tacks, 
4&  4/6  The  Bunt-ltneS. 

49  49  7iE)tf  Mtfin  Boip4inei. 

50  7i<r  Aftf  in  Br  see*, 

53  7"6r  Crow-foot. 
S4<4Jhe  Msim  JUfii. 
$i  The  Mdin  Top. 

56  Tf}e  Top  Armour, 
J7  The  Top  Kopg. 
58  The  M^jn  Cap. 
^Tbe Mtim  IkrdTseiUt, 

Main  Top>Utift  and  ttig|^ 

ib  T&r  MiAr  r<f>W4rA 

I  61  Tackles. 
62  TJb^  Aftfis  Top-mafi  Shrouds, 
6iTbeBackSUifS. 
64  The  Main  Top-fatl  HaUiards, 
6^  The  Main  Top- fail  Stay  and  SaiL 
66  The  Main  Top-Staj-fatl  Halliards, 
CfTbe AUuulM-fail  TardsitdSdiL 
^TheMOm  Hp-fail Mrsiees. 
ffp  The  Main  Top-fail  Bom-linatm 
'JO  The  Main  Top  fail  Sheets- 

71  71  The  Main  Top-fail  Clevo4iM$h 

72  72  The  Mam  TopyfiulUfiu 

73  The  Runner. 

74  The  Bunt-liw$S. 
•f^Tht Croft  Tiwr. 

1  '^TtfjraH^ 
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78  Thf  Staj. 
IP  The  Iruek. 

80  The  BnuUmt, 

F  The  Forc'MaA  and  Rigging. 

81  Tb€  Fort'M^. 

TheT^ckU. 

84  The  Fore  Shrouds  and  LaniArds, 

85  The  Fore  Stay. 

8<S  TheFore-Maft  TsrdandML 
8*7  87  The  Fort'SheetJ. 

88  8SThe  Fore.Tackt. 

89  89  Ibe  Fort'Brscet, 
90  Tbt  Fftr^Bitm- lines. 

pi  pi  The  Bwit-hn^^s . 

p2  02  T/v  Leecb-ltnes.  . 

93  i7j«  Fore  Taf^TMile. 

^Tbe  Fore-Gefrr 

p$  The  Puttock  Shrouds. 

ff6  The  Crow'foot. 

mlbt  Fort'iap, 

pp  The  Top  Hope, 
too  loo  The  LiJU, 
lOI  Thf  Cap. 
tO^The  Fore-Top-nu^t 
JO^  The  Tacklei. 
K34  The  Fore-Top-m^  tSjrwrfl. 
105  Zlw  EsekSt^ft. 
K6The  PhreTop  fial Hallidrdi. 

70-  .^?,Jr  ^r;;./ 

108  1'^  H^lltMrds. 

top  Tlkr  Fore-Top  maft  T^MiStiU 

J 10  77j^  Runntr. 
Ill  III  J Vjtf  Fore'Top- fail  Liftt. 
Ill  1 1  a  TZitf  Fore-Top- faii  P  racet.  • 
II J  77>r  F»re-Top-fail  Bow-littes. 
1 14  1 14  The  Fore-Top-  [ail  Sheets. 

hore-Top-fail  Clew-linet4 

116  The  Fore.T^'/Ml  Bmit'ktUt, 

1 17  The  Croft  Trett, 
lltTbe  Cap 

up  The  Stump. 
I30  The  Stop. 
Jii  The  Truck. 
laa  The  SpindU, 
113  Xhe  Vmt** 

B  6ov-%it  «nd  Kiggiag. 

124  Bovf-fprii. 

125  TA*  liorfe. 

1 2<5  r/v  >>r7  f - T:r:!  a»d Sail. 
12-}Tbe  oL.-rit.faii  Ufti. 
128  128  the  Sprit-fartSktU,  ' 
lap  lap  Its  Clew-liues. 

130  ijc  The  Sprit-fail  £raC*U  . 

131  The  Boh^Stay, 

152  The  Top. 

153  The  Top  Armtmr.     '.  ... 

154  77j#  Sprit-fa? I  T-p^maJf, .  . 
135  r/;?  Sprjt-fan  Sbroudt, 

1^  ThtCnm^-line. 

138  7k  &rrf  Top/tfi/  Xir J  £if 

240  140  tt4  Lifts.  .1 
I4t  141  itf  j|Mf4 


143  n^Crefj^Trei*. 

143  I*#C^. 

144  The  Jack-Staff. 
14$  The  Truck. 
\4fi  The  Jack. 

147  V)e  Buoy  of  the  Befi  Bower  Anchor. 

148  The  CabU  of  the  Btfi  Bower  Anchor. 
I4P  Thefmdl  Sower  Bm^. 

SHOALD,  is  the  Miners  Term  lotheTinMinesi 
for  fuch  Fragmmtsirf^OK,  which  by  Rains, Clir' 
rents  ot'Water,  C"yf.  i\rt  torn  off  from  the  Loadot 
Veins  ot  Ore.  1  iicie  are  walht  down  from  the 
Mountains,  and  by  finding  of  them,  tbey  guefi 
vImtc  to  look  for  »  Losdox  Ore.  Sometamtt  'tit 
cilkd  Squod^  ibonciines  Squed. 

SHORT  Sails^  in  a  Man  of  War,  are  the  fama 
with  the  Fighting-lails,and  aTetI)«PorftTai],Main. 
niiJ,and  Fore-tnp-fai! :  Thefeareall  that  are  ufed 
in  a  Fieht,  JelUhe  rcftlhould  be  fired  orfpoiled: 
And  belides  they  would  be  troublefbme  to  bandit 
and  would  hinder  the  fight  and  ufeot  Arms.  Vbein 
a  Ship  gives  Chafe  to  another,  it  the  Chafe  hath  a 
mindto  ji^ht,  tl  ey  r^}-,  thtilhiit ftriptlietitIS 
into  hery2rer£or  F^btjueSatls ;  that  is,  puts  out 
herColoutsmthelWp,  her  Flag  at  the  Main-top 
and  her  Streamersor  Pendant;,  at  her  Yard^rms  • 
Furls  hetSpht-lail,  Peekb  her  Mizeq,  and  SJion 
her  Maiiuyaid,  and  when  tbeChiiar  thin 
JieistopMipaia  fat  aa  Eogngeiiwiit. 

SIGNALS,  are  Signs  made  at  Sea  by  the  Ad- 
miral or  Commander  in  Chief  of  any  Squadron  of 
Ships,  eitber  in  tbt  Day  or  by  Night,  either  for 

Sailing  or  Fighting,  or  lor  tijf  l  itter  Security  of 
^he  Merchantsbhips  that  are  under  the  Convoy  of 
His  Majefties  Men  ot.  War.  Thefe  SignaJs  ar« 
appointed  and  dcttrir  incd  hy  (}rderof  thtLonI 
High  Admiral)  and  ate  a  loUows  : 

SIGNALS  by  Day,  when  Ships  are  at  an  Ad. 
chor,  in  weighing  Anchor,  Sailing,  ^e.  When 
the  AJmiral  or  Commander  in  Chief  would  hava 
the  Fleet  preOarefor  Setitng.  b«  firft  loofes  his 
Fore-Top-fai/y  and  tlien  the  whole  Fleet  are  to  do 
the  fame. 

a.  When  he  would  have  them  Unmoor  %  be  Joo* 
TaWisMain^op'fsilyH  \  >  re;,uGun;  vbichintha 
Royal  Mavj  utobe  anfwend  by  evenr  TUmz 

Ship. 

5.  When  he  would  have  them  Weighs  he  loofe* 
hi«  Ffre-tojhftily .  and  iires  a  Gun,  and  fomet  i  me  s 
hawu  borne  nil  Sheets;  the  Gun  is  to  beaufwered 

by  every  Flag  Ship,  and  every  Sl)ip  to  get  to  Sail 
as  foon  as  it  can.  It  witli  the  Leeward  lide,  tbfl 
Stern-molt  Ship  is  to  weigh  firft.    -  . 

4.  When  the  Admiral  or  Commander  in  CMef 
would  have  iheWeather-moftandHead-moitbhips 
to  Tad  firft)  he  hoifts  the  Union.flag  at  tb^  For^ 
top.mafi4)eady  and  files  a  Gun,  wbub  eidiFJiic 
Ship  muft  anfwer.    •  . 

Hut  if  he  would  have  the  Sternmoft  and  Lee. 
ward-moft  Ships  to  Tack  hrft,be  hoifts  the  Union 
FJae  at  the  Mizen-top-maft-head^aod  fins  a  Gun. 
Andwhen  he  would  ^ave  all  the  whole  Fleet  Ttfti, 
he  hoifts  an  Uhion,  both  on  the  Fore  and  Mizcn- 
top-maft-head,  and  iiresaGun. 

S*  When  in  bad  Weather,  he  would  have  ti  e rn 
WfiV  wAkriitg  to  the  other  Tdc^^  he  hoi Jb  a  i  e  ». 
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dantonthe£nfign>flaf}',  and  fires  a  Gun  :  And 
then  thcLeeward-moftand  >terti-nioft  Sbipiareto 
IfiTdr  iirii,  and  bring  on  the  other  Tack  and  lie 


^Yi  or  &o  on  with  an  ealieSaU  till  becdnies  a 
Head.  Every  FlagistoanfirerwitbtlMiaiMSifo 
nal. 

6.  If  tbey  are  lying  by,  or  Sailing  by  a  Wind, 
mdtlw  Admiral  wouid  have  them  A^^ri*^  and  Sail 
befiire  the  Wind,  he  hoifls  his  Enfign,  and  fires  a 
Gun,  which  the  Flags  sreto  anlWer.  And  then 
theLeew  irJ  n  nft  I  1  .  urt  to  bear  upfirft^and  to 

eive  loom  torthe  Weacher*moAto  ^>«f«  and  Sail 
sftrecba  Wind  with  tn  cade  Sbil,  till  tne  Admi. 
nlcome*  Head. 

But  if  it  Ihould  happen  when  tlic  Admiral  hath 
occafion  to  jyear  and  Sail  before  the  Wind,  that 
both  Jack  and  Eniign  be  abroad,  he  will  liavl 
down  the  Jack  belbre  fac  ihts  the  Quo  to  wear, 
and  keep  ic  down  till  cht  Fleet  is  befim  the 
Wind. 

7.  When  they  ate  Sailing  before  the  Wind, 
;irid  he  wnald  have  them  bring  to  ^y^th  the  Star- 
board Tacks  Aboard,  he  hoiRs  a  Red  Flag  at  the 
FJBg«ftaft',  on  theMizen-rop-maft>head,  andFirei 
a  Our  {  but  if  they  are  to  bring  too  with  the  Lar> 
board-tack,  be  hotftift  MwFli^Mtlieftiae  Place, 
and  Fires  «  OuiL  Evtrr  Ship  to  MfWer  the 
Uuo. 

8.  When  any  Ship  difcovers Land,  heistohoifl 

his  Jark  and  Enli^n,  anr^  keep  it  aboard  rill  the 
Admiral  or  Commandet  in  Chief  Anfwer  hini  by 
boifting  h  is ;  oa  fight  of  which  he  isto  hswldown 
Kia  £oJign. 

9.  Ifany  dtftoventhinger,  heit  tolVick,  or 
bear  upirom  it  ;  and  to  aw  J  u  k  iihmad  from  the 
Maio-top-matt  Crol&*trees  downward  upon  the 
B^^ftay,  and  Fire  two  Guns :  But  if  he  fhould 
PtW"  m  Itickfaft,  then  befides  the  lime  Signal 
With  hi<>  Jack,  he  is  to  keep  Firing  till  he  fees  all 
the  Fleetobfcrvohiiny  mdeaditvouttoavaidtht 
Banger. 

to.  Whm  my  ftei  a  Ship  or  Ships  mora  than 

the  n^'  t,  Ir  is  to  put  abroad  his  Enfign,  and 
there  keep  it,  till  the  Admiral's  orCommander's  is 
out,  and  then  to  lower  it  as  often  as  he  fees  Ships, 
and  to  ftand  in  with  them,  thrit  fo  the  Admiral 
may  know  which  way  they  arc,  and  how  many  : 
But  if  he  be  at  flich  a  dilUnce  that  theEniign 
can't  well  be  difi^vcred,  he  is  then  to  lay  his 
Head  towards  the  Ship  or  Ships  fo  delcryed,  and 
to  brail  up  his  low  bails,  and  continue  hoi in  e 
and  lowering  his  Top-lailS)  and  making  a  Welc 
with  his  Top.galluit>lkilS)  tiB  Iw  ispttcawd  by 
the  Admiral. 

II.  When  the  Admiral  would  havetheVice- 
Admiral, or  he  that  Commandi  in  thefecond  Fofl 
of  the  Fleet,  toftad  Out  Ships  toChale,  he  boiib 

•  Flag,  5 1  r  ]  ped  Wliite  rad  Red,  oithe  Fl^lbfi; 
at^he  rore«top*ma{l-head,  and  fires  a  Gun.  But 
if  he  would  havetbe  Kear^Admiral  do  lb,  hethen 
haiftatbe  fameSienalon  the  Flae.f^affatth«Mi> 
xen^top-maft-head,  and  fires  a  Gun. 

•  j2.  Whtn  the  Admiral  would  have  any  Ship 
tnchale  to  IVindward^  he  makes  a  Signal  tbrfpea- 
king  with  the  Captain,  and  boifts  a  JR«^  ^^"^ 
tkMtam^flmnids,  andfiresaOon. 

But  if  to  chale  to  Ledivard,  a  Rtue  Flag ;  and 
the  fame  Signal  is  madeby  the  Flag  in  who4  Di« 
vifinii  that  Ship  is.  When  he  would  have  th^m 
gi«%  tim  On&f  IM  hoiib  a  White  Flag  m  hi* 


Flag-ftaft'  at  the  FoTf-ropmaf^  ^^ead,  rind  fires  a 
Gun:  Which  Sip,i),il  ii  to  b^:  madealfoby  tliaC 
Flag  Ship,  which  is  nearell  the  Ship  tbatgivet 
Chafe,  tiU  the  Chaling  Ship  lees  the  Six* 
nal.  ^ 
15.  In  Cafe  of  Springing  a  Leak,  or  anv  ntiitr 
I'Difaaer  that  difables  their  Ship  from  keeping 

Cnurfte,  and 


Company,  you  ara  to  Inle  up  your< 

fire  twoGuns. 

14  When  any  Ship  would  fpeak  with  the  Ad* 
n  ir  il,  he  muftfpreaaan  Enj^lijb  Enfi}»n  from  tho 
Head  of  his  Mtf  iaorFor^top^maft  downwards  on 
the  Shroo^  lowering  Ms  liutn  <HrFoi«.top.fai)4 
and  firingGuns  till  the-Admir^iI  nblrr\c  him  ; 
And  it  any  Ship  perceives  thu,  and  judge*  ihac 
the  Admiral  dotti  not,  that  Ship  munoialw  th« 
Cimt  Sienal,  and  make  the  bell  of  his  wsv  to  ac- 

2uaintt1ie  Admiral  therewith,  whowill  anfwcrby 
ring  oiie  Gun. 

1;.  When  the  Admiral  would  have  the  Fleet 
to  prepare  to  Anchw,  hehoiftsan£nfl|n  Ihiped 
Red,  Blue  and  White  on  theEnfign-lT.it}",  and 
lircs  a  Gun ;  and  every  Flag'^Sbip  makc^  the 
fa  me  Signal. 

Id.  U'he  would  have  the  Fleet  Misor,  be  hoifta 
his  Mi«040p*lail  with  the  Clew.Iines  haled  up, 
and  fires  aGun. 

17.  If  he  wouid  have  the  Fleet  Cut  or  .Siip,  bo 
loofes  both  his  Top.fails,  and  firsa  twoGims$ 
andthen  the  l  eeu  rdShips  are  tocutor  flip  foft, 
to  give  room  10  tne  Weather>moll  to  come  to 
Sail. 

So  if  be  would  have  any  particular  Ship  to  cat 
or  flip,  and  toCbtf/^  to  Windvdrd,  be  makes  the 

Signal  for  fpeakiiig  with  that  ;  ip,  hoifls  a  ^^df 
Flag  in  the  Mi/.eit.lhroud<y  and  XircsaGun;  But 
if  thir  Ship  is  to  Chaleto  Luw^rdf  he  btrifts  a 
Blue  1-  la^,  as  before. 

18.  It  lie  would  have  the  Fleet  Exercile  thflr 
SmaU  Arws^  he  hoifts  a  Red  Flag  on  the  £nfi|^ 
Sta£,  and  hres  a  Gun  {  but  if  the  gr^st  Guo^ 
then  he  puts  up  »  Pendmt  over  the  Red  Fkg. 

SIGNALS  bj  Sight,,  to  be  obferved  at  an  Att* 
chor,  in  Weighing,  Anchoring  and  Sailing. 

I.  When  the  Ad  uiral  would  have  the  Fleet  to 
Unmoor  Jkndi  Kide/hort,  hehangsout  ^  Fights  one 
over  another  in  the  Main-top-inalt-lhrouds,  over 
the  conflant  Light  in  the  Main-t^p,  and  fires  two 
Guns,  which aretobeaniweredby  the Flag-S hips; 
and  each  private  Ship  hmpoutn  Light  to  tho 
Mizen-lhroud5. 

AT.  B.  All  Guns  fii'd  for  Signals  in  che-NighC 
muft  be  fir'd  on  the  fame  fide,  that  tbey  mmj  niho 
no  alteration  in  the  Sound. 

z.  W  iiti.'.c  would  haveilictn  JVeighy  he  hangs 
a  Light  in  tbeMain-cop-ioaA-flirouds,  and  iirea 
a  Gun,  which  is  to  be  onfimed  bjr  nil  the  Flags ; 
and  every  private  Ship  OMift  haog  out  a  Light  ia 
his  Mizen-fnroud. 

3.  When  be  would  have  tlwn  Tied,  he  hoiftss 
Lights  on  theEnlign.llaflr,  ooeovermatfaer,abovo 
Che  conftant  Light  in  his  Poop,  and  ihts  a  Gun  ; 
which  is  to  be  anfwcrecl  by  all  the  Flags.*  And 
every  private  Sh  ip  is  to  hang  out  a  Light  eziraordiw 
nary,  which  is  not  to  be  ukenitttilltlie iMnind 
takes  in  hh. 

After  tho  Sigflil  15  mad«,tiie  Leeward-moltand 
Stern.moft  Ships  mult  Tack  a  i  fall  aslheycan  {and 
tlMSt«nMnoaFJa££hip»«ftec  MisabMMiffo  tfeo 
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other  Tack,  i$  to  lead  the  Fleet,  and  him  they 
are  to  tbllovr,  to  avoid  running  thro'  one  another 
ik  the  dark. 

4.  When  he  i«  mpw  4  U^ind,  and  Would  have 
tlMFknUPWandlrrf^ttfonthettthetTack,  be 
botfts  up  one  Light  at  xhe  Mizen-peek,  and  Ares  9 
Guns:  which isto  beaiilWeredbythe  Fla^-Ships, 
and  every  private  Ship  muft  anfwer  with  one 
Light  at  the  Mizen.peek.  The  Stera>inoll  and 
Leeward-moft  Ships  are  to  bear  up  lb  foon  as  the 
Sigtii]  15  made. 

5.  When  he  would  bavethem  in  blowing  Wea- 
thUWH^a  trpyfii9rti  at iHuUy  or  with  the  Htdd- 
fdiUbriscedto  the  Maft,\\t  vi\\  flirw  4  Lii:l:r',  r:.t>^ 

J lUal  height,  and  iire  5  Guns^  which  are  10  be  an- 
vercd  by  the  Flag-Ships,  and  then  cver^  private 
Ship  niuufhew4Ligbu-  And  after  this,  it' he 
would  have  them  to  make  Sail,  hn  then  iires  to 
Guns ;  which  are  to  be  anfwered  by  ali  theFlag&, 
and  then  the  Head-moft  and  Veather-moll  Ships 
ai«  to  iwfet  Sail  firft 

6.  U'hen  tbe  Fleet  is  Sailing  i^rgt^  or  before 
the  Wind,  and  the  Admiral  would  have  theiii 
hringtoo,  and  lie  by  with  t  heir  Tacks 

>  Aboard,  beputs  out  4  Lights  in  the  Poro*ihnNidls: 
and  iirestfdun* ;  but  if  w\xht\»L*9.hosriTwA% 
Aboard,  he  fires  8  Guns,  which  aretobeanrwered 
hf  the  Flaf-Siups,  and  every  private  Ship  muii 
ftmr  4  Lignts.  The Vtad>m»ftShip$  muft  bring 

*j.  Whenever  the  Admiral  alters  his  Courfc,  be 
fires  I  Oun  (without  altering  his  Light*)  which  is 
lo  be  aofvered  by  aU  the  Fiag-fliips. 

8;  If  any  Sbipfmtb  oocafioa  to  he  /borty  or  bjt 

after  the  Fleet  has  made  Sail,  he  is  to  tin  I  Gun, 
and  Ihew  3  Lights  in  bii  Mtzen«ihrouds. 

9.  When  any  one  lirft  diftovm  Land  or  Did> 
^cr,  he  i";  to  fnr'.v  a;  nanv  T.!;?'^;  he  c-in,  to 
iiie  I  Tiun,  and  to  Tacic,  or  bear  away  trom  it. 
And  it  a  lyooehappeatofpring  a  Leax,  or  any 
bediiabkd  ftom  keoping  company  with  the  Fleer, 
be  bangs  out  2  Lignts  of  equal  height,  and  iires 
Guns  tin  be  is  lelieved  bj  -ftme  Ship  of  the 
Fleet. 

la  It*  any  one  diicoversa  Fker,  he  is  to  fire 
Gons,  make  Iklfe  Fires,  putoneT.i?ht  nut  on  the 
Main-top,  3  on  the  Toop,  lo  Steer  alter  them,and 
to  continue  firing  Guns,  unlels  the  Admiral  call 
bim  a&\  by  StamngMWtber  Courle^  and  fire  3  or 
3  Guns,  for  then  be  mull  fiiOow  the  Admiral. 

1 1 ,  when  the  Admiral  Anchors  he  fires  2  Guns, 
a  imallfpatxof  Time  onefiom  the  other,  which 
are  to  be  aofwered  by  the  Flag*ihips ;  and  every 
private  Ship  muft  Ihew  2  Lij^hr? 

la.  Wh«i  the  Admiral  would  have  the  Fleet 
to  Moor  J  hejNits  a  Light  on  eachTop-maft-head, 
and  fires  a  dun ;  which  is  to  be  anivend  by  the 
Flag.ihtps,  and  every  prtvateShipis  to  (hew  one 
Light, 

ij.  If  hewpuid  have  them  iawer  their  Yards 
and  Top.ma(ls,  be  boifis  one  Light  upon  his  En- 
fign-Haff,  and  firesone  Gun  :  which  is  tobe  an- 
fwered by  the  Flag-ihips,  and  every  private  Ship 
raufi  fhew  I  Light.  And  when  he  would  have 
them  Hoift  their  Yards  and  Top-naft,  bepuu 
oiit  a  l^hts,  one  tinder  the  other,  in  the  Mtsen- 
top^man-ihrouds,  and  fires  a  Gun  ;  which  is  to 
beanfircNd  by  the  Flac'lhipc,  and  each  private 
fWpMaft  llNV  t  Mgki"  wsMnm^bioydi.  * 
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14.  if  any  ibange  Ship  be  difcovered  coming 
into  the  Fleet,  tiie  next  Ship  is  to  endeavour  to 
fpeak  with  her,  and  bring  her  to  an  Anchor,  and 
not  fuft'et  her  topal» thro'  the  Fleet.  And  it'any 
ooe  difcovers  a  Flteet,  and  it  blow  fo  hard  that  ha 
.cannot  come  to  give  the  A  im-ral  notice  timely, 
he  is  to  hang  out  a  gteat  number  ot  Lights^ 
and  to  continue  firing  Qtinafier  OttO)  till  the  Ad* 
miral  anfwers  him  with  one. 

When  the  Admiral  would  have  the  Fleet 
to  Cut  or  Slip,  he  hangs  out  4  Li^lit  ,  ooe  at  each 
Main«yard<arm,  andateach  Fore-yard-arm,  and 
Area  3 Guns;  vbichaitto  beaorweiedbjr  tba 
^J^g  fhipii  aiidev«7piivataSbipi*loiluiir<iiM 
Liglit. 

SIGNALS  ufed  when  a  Fleet  Sails  in  a  Fog. 
t.  If  the  Admiral  would  have  them  weigh,  he 
fires  10  Gun%  vbich  every  Flag>ftiip  is  «»8iw 

Twer. 

3.  To maketbenir4eJ(,beltias4Guns;  wbidk 

are  to  be  anfwered  by  the  Flag-fhips,  and  then  the 
Leeward-moA  Ships,  and  Stein-moft  Ship&  muft 
Tackfirfl.  And  after  they  areabout,  to||pwithche 
fame  Sail  they  tack'd  with,  and  not  tolie  by,expe- 
fting  the  Admiral  to  cornea  Head:  And  this  is  to 
avoid  the  Danger  of  running  thro*  one  anotbac  ia 
thick  Weather. 

9.  When  the  Admital  krit^to,  and  lies  witik 
his  Head-fails  to  the  MaO  :  it  withtheStar-board 
Tack  Aboard,  he  fires  6  Guns }  but  it*  with  the 
Lar-boardTack  Aboard,  8  Guns,  w  huh  theFlag- 
Ships  are  to  anfwer;  Andafier  this,  if  he  tn^kes 
Sail,  he  fires  loGuns,  which  the  Flag- ihipsmufl 
anfwet;  and  then  tiie  Head- moft  and  Weulwr* 
moil  Ships  are  to  make  Sail  hril. 

4.  If  it  grow  thick  and  foggy  Weather,  the  Ad* 
miral  will  continue  Sailinj^  withll  e  GincSail  fit 
that  he  had  before  it  gieu  tog^V)  and  will  fire  a 
Oun  evcrv  hour ;  which  the  Fiag-fhips  muftan- 
fwer,  and  theprivateShiM  muft  anlWcr  by  firing 
of  Muskets,  beating  of  Drams,  and  ringing  of 
Bells. 

But  if  be  be  forced  to  make  either  mon;  or  Jefs 
Sailthan  be  had  when  the  Fog  begun,  he  will  fire 
a  Gun  every  half  hour,  that  the  F  Itct  may  difcern 
whether  they  come  up  with  the  Adniirai,or  taMa 
Stern  of  him ;  and  the  Flags  aadprivateShipsm 
to  anfwer,  as  betbfe. 

^.  If  any  one  difinmrs  Danger  which  he  can 
void  by  Tacking  and  ftanding  from  it  ;  l  e  i_.  to 
make  the  Sigual  tur  tackuig  lu  a  Fog  ;  but  it  he 
fhould  chance  to  firikr  and  ttick  fait,  he  u  to  fire 
Gun  afterGunytiJlbe  thinks  the  reft  baveavoided 
the  Danger. 

6.  When  the  Admiral  would  liave  the  Fleet  to 
Auchcv,hefitet  aGunSf  which  the  Flags  are  to 
anfwer;  and  after  be  hathbeen  half  an  hour  at  no 

Anclior,  he  u  ill  fir?  2  Guii^  more,  to  be  anf#er- 
ed  by  the  Flags,  as  before,  tfiat  ali  the  Fleet  inay 
knovii 

SIGNALS  for  calling  Ofiiceis  on  Board  the  Ad- 
miral. 

I.  When  tbe  Admiral  puts  abroad  a  Union- 
Flag  in  the  Mtzen.fliTOuds,  and  fires  a  Gun,  all 

tht  C^tains  are  to  tome  Aboard  him  :  And  if 
with  the  liime  Signal  tliere  be  alio  a  fi'fft  made 
with  tbt  Enfigpi,  then  the  XaeutoMat  ot  meb 
Ship  is  10  conit  on  Booid. 

3,  If 
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a.  If  an  Enfign  b«  put  Aboard  in  the  Cum 
Plice,  all  the  Mafters  of  the  Ships  of  Var  ut  to 

comeon  Board  the  Admiral. 

3  It  a  Standard  on  the  Flag-ft^iA  i)«  Itotfted  at 
the  Mi2en<top-m«ft>hMd,  ana  a  Gun  fired,  then 
all  ihc  Flag-O^ceri  are  to  come  Aboard  the  Ad- 
miral. It  the  tin-^hjh  Klags only,  then  a  Stan- 
dard in  the  Mizen-lhrouds,  and  fire  aGun:  It'tbe 
Fkga  and  Land  General  Officers^  then  the  Ad- 
miral puts  Aboard  a  Standard  tt  Misen-top^ 
nua-head«  and  a  Pendant  at  HoM-peiks  and 
iires  a  Gun.  * 

4.  It'  ft  MFtM  beboiftad  in  tlttMi«en.1hraada, 
and  a  Gun  fir'd,lben  the  Captains  ofhis  own  Squa- 
dron are  to  come  on  Board  the  Admiral  ;  and  if 
with  the  fame  Signal  there  be  a)  fn  I  Wett  withthe 
Eqlign,aLr>7*fc'n</»f  ofeachShip  muft  go  on  Board. 

5.  It  he  hoifts  aff7j;/<»  Flag  asbetore,  then  the 
\'ice-Admiral,  or  he  that  Commands  inthefe- 
coad  Poll,  and  aU  the  Caotains  of  his  Squadron 
are  to-gotm  Board  the  Aamiral.  IfzBlue'FUgj 
Sec  then  the  Rcar-A:in,iral^  and  the  Captains  of 
his  Squadron  mult  come  on  Board  ;  ana  if  there 
be  a  Weft  as  before,  the  Lieutenanti. 

6.  When  a  Standard  is  hoirted  on  the  Enfign. 
ftaii.andaGun  fired, t)ie  Viceand Rear-Admirals 
muft  both  come  on  Board  the  Admiral's  Ship. 

7.  When  the  Admiral  would  fpeak  with  Cap- 
tains of  hiaown  Divifion,  he  will  hotft  a  Pendant 
in  the  Mizen-peek,  and  fir^^  f  rjn  ;  .ind  ifu-ith 
the  Lieutenants,  a  Weft  15  made  with  the  Edign, 
and  the  fame  Signal.  For  whenever  ha  would 
fpeak  with  Lieutenants  of  any  particularShip,  he 
m.ihcs  the  Signal  fur  the  Captain^  and  makes  a 
If  eft  alfo  wkh  the  Enfign. 

8.  When  the  Admiral  would  have  all  the  r.f»- 
dert  in  the  Fleet  come  under  his  Stern  and  fptak 
with  him,  he  hoilh  a  Flag,  Itriped  Tellow  and 
J^>fe,atthe  Misen-pe;k,and  fires  a  Gua.  But  it 
bevouldfpeak  with  any  particular  ShipsTander, 
he  makes  a  Signal  for  fpiakin^  with  the  Captain 
ihe  tendjupon,and  a  ffV/C  with  hi^Jark. 

j>.  It' all  thefinnacesand  Barges  are  to  comeon 
Board,  Manned  and  Armed,  the  Signal  is  a  Pen- 
dant on  the  Flag-ftati,  hoilted  on  the  Fore.top- 
maft-head,  and  a  Gun ;  and  if  he  would  have 
them  Chaii  any  Ship^Veflel,  or  BoatinVie«|  he 
Jiotfb  the  Pedant,  and  iires  2  Guns. 

lo-  The  Sirjnal  for  the  Long-boattiO  come  0.1 
Board  him  Mann'd  and  Arffled,  is  the  Pendant 
hoifted  on  the  Flag-ftaff  at  the  Misen.top-mall. 
liead^  and  a  Gun;  and  if  he  would  have  them 
Chale  any  Ship,Veirel,  or  Boat  in  opcnYieWjWUh- 
OUt  coming  on  Board  him,  hi  hmftytbaPttidant, 
as  aforeiaid,  and  fires  2 Guns. 

When  the  Admiral  wuuld  have  all  the  Bodti  in 
theFJeet  come  on  Board  him,  Mann'd  and  Arm'd, 
Jie  hoifb  a  Pendant  on  the  Flag-ftafLboth  on  tha 
F(MrB.top.mafr,  and  Mizen*top-niaft*bead,  and 
fires  I  Gun;  but  if  he  woula  have  them  Chafe, 
he  hoUis  his  Pendants,  as  before,  and  fires  2 
Guns. 

II.  When  the  Admiral  would  fpeak  with  the 
Viftualler,  or  his  Agent,  he  puts  an  Engitjb  En- 
fign in  the  Mizen-top.moft.flirouds ;  and  when 
with  him  that  hath  cnarge  of  the  Gunner's  Stores, 
be  win  ^ranA  m  la&yi  at  his  Maia-top-lkil 
Xaid>arm« 


SIGN  A*L  S  for  managing  a  Sea-fight. 

\Vhen  thf  Adminl  would  have  the  Flen  form 
a  Lme  ot  Battle,  one  Ship  a  head  ot  anothcTj. 
he  hoifts  an  Union-flag  at  the  Misen-peek,  ana 
fires  a  Qun^  and  every  Flag>ihip  does  tha 

lame. 

But  when  they  are  to  tbrm  a  Line  of  Battlej^ 
one  a  breaft  of  another,  he  boiib  a  BnuUmt  witb 
the  Union-Mag,  (^c. 

2,  \V!ifn  I  f  would  have  the  Admiral  of  the 
White,  or  be  that  Commands  in  the  Second  Poft, 
and  his  whole Stjuadran,  to  Tack,  andendravour 
to  gain  the  Wind  of  the  Enemy,  he  fpreads  a 
white  Flap  \mder  the  Flag  at  the  Main-top-maft. 
head,  a  d  fires  a  Gun ;  and  when  he  would  have 
the  Vice-Admiral  of  the  Bluedo  fby  hedoth  tba 
fame  with  a  blue  Flag. 

If  he  would  have  the  Vice-Admiral  of  tlia 
R.ed  do  fi},  he  ipreads  a  Red  Flag  fitam  the  Capon 
the  Forc-top-maft-head,  downward  on  the  Back> 
ftay :  If  the  Vice-Admiral  of  the  Blue  is  to  do 
lb,  he  fpffads  a  blue  F^lag,  &c.  and  fires  a  Gun. 
If  he  would  have  the  Rear- Admiralof  the  Reddo 
fb,  he  hoifts  a  Red  Flag  at  f  F!  ir-ft  if^  at  the 
Mizen-top-mall-head ;  »f  tne  Rear-Auiniral  of 
the  White,  a  white  Flag;  if  the  Hear- Admiral 
of  the  Blite^  a  blue  Flag,  and  under  it  a  Peodaol 
of  tbeiame  Colour,  with  a  Gun. 

4.  If  he  be  to  Leeward  ot  the  Fleet,  or  ?iriy  part 
ot  It,  and  he  would  have  them  to  bear  down  mto 
his  Wake  or  Grain,  he  hoifts  a  blue  Flag  at  tJlA 
Mizen- peek,  and  fires  a  Gun 

If  he  would  be  to  Leeward  ot  the  Enemy, 
and  his  Fleer,  or  any  part  of  it,  be  to  Leeward 
of  him  ;  in  order  to  hring  thefeShips  into  the 
Line,  he  bear'-  down  with  a  blue  Flag  at  the  Mi- 
zen-peek,  under  the  Union-Hag  (which  is  the  Sig- 
nal for  Battle)  and  fires  a  Gun;  and  then  thda 
Ships  wbidi  are  to  Leeward  of  ht%  nittft  codMN 
vourtoget  into  his  Wake  or  Grain,  accoMlingtll 
their  Station  in  the  Line  of  Battle. 

6.  When  the  Fleet  h  Sailing  before  the  Wind, 
andhe  wnnld  have  him  that  Commands  in  the 
lecond  i'oit,  aud  the  Ships  of  the  Star-board 
Quarter  to  clan  by  the  Wind,  and  come  to  the 
Star-board  Tack,  ha  hoiib  a  RtfJFlagoa  the  Mi. 
zeo.top.maft>hcad  %  but  a  Bb»  one,  tf  ha  would 
lave  Snips  of  the  Lar-board  Quartet  oome  to  til* 
Lar-board-tack,  witb  a  Gun.  > 

7.  If  the  Van  are  toTackfirii.  hefpretdstha/ 
TJninn-flag  attheFlag-ftaft'on  the  Forc-top-maft« 
iiead,  and  fires  a  Gun,  if  the  Red  Flag  be  not  a> 
broad ;  but  if  it  be,  then  he  lowers  the  Fore-top* 
fails  a  little,  and  the  Uoion-flag  is  %read  from 
the  Cap  of  theFore-top-mafl  downwards;  and 
every  Fljp;-lTiip  doth  the  iiime. 

8.  lithe  Rear  be  to  Tack  firft.  he  hoifts  tha 
Union-flag  on  the  Flag-ftaft'  at  the  ]Miaen4op* 
roaft-head,  andfirasaGvo,  whi^  aO  the  Flag* 
Ihips  arc  to  anfwer. 

p.  If  all  the  Flag-fhip-i  are  to  come  into  hit 
Wakenr  Cra-r,  he  hoifts  aKed  Flagat  hisMiaen* 
peek,  and  iires  a  Gun,  and  all  the  Flag-lhips  muft 
do  the  fame. 

xo.  If  be  would  have  him  that  Commaods  in 
the  fecond  Poll  of  bis  Squadron  to  mabamena 
Sail  ftl  o  he  hiralelf  Iborten  Sail)  bo  hoifo  a 
white  Flag  oo  theEoIiffli^ftafl':  But  it  be  that 
Coaummu  in  tte  thkd  jroilbe  to  do  fii^  ha  hoillt 

•Bint 


Digitized  by  Google 


•  Blue  Flag  at  the  fame  (ikces,  and  fires  a  Gun, 
and  all  UwFi8f>Uiipi  muft  oiake  the  iiunc  Sig- 
nal. 

1 1.  When  cverhe  lioiftsaKedFlagontheFIag- 
ilafi  at  tbfl  Fore-tou^mail-head^  andhresa  Gun, 
•very  Ship  in  the  I-  leet  muft  ule  their  utmoR  en. 
deavour  to  engage tfae  Eumyf  m  tJw Qfdec  pre- 
Icribed  them. 

IX  When  be  holds  a  white  Flag  athis  MiscD- 
pMk,  and  fires  •  Gua^theo  all  the  iowU  Frigats 
of  JusSqtiadron  that  ire  not  ofthe  Line  of  Bat- 
chy are  to  come  under  the  Stern. 

ig.  U  the  Fleet  be  Sailing  by  a  Wind  in  the 
Lineof  Battle^  and  the  Admiral  would  have  them 
brace  their  Head>ftili  to  the  Mall,  he  hoiAi  up  a 
yellov  Flag  on  the  Flag-AafF,  at  the  Mizen>top- 
"  bcadLaodfires  »  Gun,  which  the  Flag-ihips 


tM  to  aoferer.  and  then  the  Shijpi  in  the  Kear 
nuftbrecefirlt 

After  this,  ifbewouldhave  them  fall  their 
Ueafr&ils  and  mod  oo«  he  boilU  a  yellow  Flag 
OB  Che  Flagi-ftair  atthe  Fore4Mwniaft*bead,and 
fine  a  Gun ;  which  the  Flag<fhips  muft  anlwer, 
and  then  the  Ships  in  the  Van  muft  fall  firft^  and 
ihind  on.  If  when  tbu  Signal  is  mnde,  the  Red 
Flag  at  the  Fore-top-maft-head  be  abroad,  be 
ipreads  the  Yellow  Flag  under  the  Red. 

25.  If  the  Fleets  being  near  oneanotherf  the 
Admiral  woold  have  all  our  Ships  to  Tack  toge- 
ther, the  iboner  to  lie  in  a  poflure  ofEngagmg 
the  Enemy,  he  hoifls  a  Union-flag  on  the  Flag- 
Aaves  at  the  Fore  and  Miccn>top-mall>head&, 
and  fires  a  Gun,  and  all  the  Flag*(hips  in  the 
Fleet  are  to  do  the  fame. 

16.  The  Fleet  being  in  a  Line  of  Battle,  if  he 
would  have  the  Ship  that  leads  the  Van,  hoiA, 
lower,  (et,  or  hawl  up  any  of  his  Sails,  theAdmi> 
lal  fpreads  a  Yellow  Flag  under  that  at  his  Main- 
top-maR.head,  anditresaGun;  which  Signal  the 
FlaC'lhips  are  to  aniwer,  and  thai  the  Admiral  will 
kenL  lower,  let,  or  hawl  uptheSail,  which  he 
would  have  the  Ship  that  leads  theVando ;  which 
is  to  be  anlWered  by  the  Flag-fhips  of  the  Fleet. 

17.  When  the  Enemy  runs,  and  he  would  have 
the  whole  Fleet  follow  them,  he  makes  all  the 
Sail  he  can  after  them  himfalf,  takes  down  the 
Signal  for  the  Line  of  Battle,  and  lires  a  Guns  out 
oThie  Fflie-chale,  which  the  FJag»ihjp«  aafwer^ 
iad  then  mry  S  ijip  is  to  endtavwr  to  oonw  op 
vith,  and  Koard'tiie  Enemy. 

18.  When  he  would  have  the  Chaic  given  over, 
he  hoiils  a  white  Flag  at  theFotO'top-aiaiMiead, 
and  fires  a  Gun. 

19.  If  be  would  have  the  Red  Squadron  draw 
into  a  Line  of  Battle,  au  d  hrtafi  of  another,  he 

futs  abroad  a  Flag,  ftripedXedaod  White  on  the 
lag>(bitY,  at  the  Main<top>maft*head,  with  a 
Pendant  under  it,  and  fires  a  Gun:  If  the  white 
or  iacond  Squadron  are  to  dofii,  the  Flag  is  ftriped 
Red,  White  and  Bloe;  if  tha1ilueorthiidS(]ua. 
dron  are  to  do  fo,  the  Flag  is  a  GenoufZe  Enfign 
and  Pendant.  But  if  they  are  to  draw  into  a  Line 
of  Battle,  me  M  Hedd  of  M/tktt^  tho  ftflW 
■nil  are  made  without  a  Pendant. 

30.  IF  they  are  to  draw  into  a  Line  of  Battle, 
ouea Stem  of  dnothtTy  with  a  large  Wind,  and  he 
vooidhavB  iheUoden  go  with  theStaiMboaid* 
friMi» AhwAW  the  WiSS^  beMfti  s  lod  and 
White  Flag  at  the  Mizen-peek,  and  fires  a  Gun  : 
But  if  thay  flwttU  ga  vtth  tbeL8i-boanl<BGJu 
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Aboaid  by  the  Wind,  he  boifts  a  Genomeze  Flag 
at  the  ftnePJaoe)  which  SignaUniui^heliho 
others,  aUfWetedby  the  Flag- fhipa. 

SIGNET,  is  one  of  the  King's  Seals,  where- 
with hb  private  Letters  are  SealM,  and  is  always  • 

in  the  Cuflody  oftheKinp,'s  Secretaries;  and 
there  are  4  Clerks  of  the  Signet  Othce  always  at- 
tending. 

SILVER^  of  the  ways  of  Smelting  and  Refi- 
ning of  Silver,  I  find  thefe  Accounts,  i.  From 
Mr.  Ray^  at  the  end  of  his  Catalogue  of  Engli^ 
Wonis  about  the  Silver  Mines  in  C^rdivMArfv 

The  Mine  firfl  beaten  into  fmall  Pieces,  is 
brought  from  the  Mine  totheSmelting-houle,and 
there  melted  with  bldck  tnd  white  CodL  i.ek 
with  Charcoal  and  Wood  Hit  into  Imall  Pieces^ 
and  dried  in  a  Kiln  for  that  Purpofe:  And  they 
ufe  both  Wood  and  Coal,  becaufe  the  Coal  alooe 
makes  too  violent  a  Fire,  and  the  Wood  alooe  too 
gentla  AfnrtheFirelsmede,tbeMtneiicafton 
the  Coals,  and  lb  again,  Mine  and  Coals  inter- 
changeably. The  Mine,  when  melted, runs  down 
intn  thtSmmpy  which  is  a  round  Pit  of  Stone  li* 
ned  with  Cla^  within;  thence  'tis  laden  out 
and  calt  into  it^uare  Bars  with  fmaller  ends,  fit  to 
lift  and  carry  them  by. 

Theft  Ban  thcjr  bring  to  the  Refin  iog  Furnace, 
which  is  coveied  with  a  thick  Capof  Stone  bound 
about  U'ith  Iron,  and  moveable,  that  fo  they  may 
lift  It  up,  and  make  the  Tefi  at  the  Bottom  aneW|> 
(as  they  do  at  every  Refining.)  In  the  Middle  of 
the  Cap  there  is  a  Hole,  in  which  the  Bar  of  Sil- 
ver  hangs  in  Iron-flings  above  the  1-urnace,  that  fb 
it  may  be  let  down  by  degrees  as  it  melts  off.  6e- 
fides  this  Hole,  they  have  another  in  tbefide  of  the 
Furnace,  Parallel  to  theHorizon,  and  bottom'd 
with  Iron ;  at  which  Hole  they  thruR  in  another 
Bar.  The  Te^  isof  an  Oval  fiaure,  and  fits  at  th« 
bottom  of  the  Furnace.  The  Fire  is  put  in  the 
fide  of  the  Bellows,  whentheFurnace  is  come  toa 
true  Temper  of  Heat,  the  Lead  converted  into  Li* 
tharge,  is  blown  off  by  the  BellowS}  the  Silver  ifab> 
fiding  to  the  bottom  of  thcTeft. 

As  fbon  as  ail  the  Glut  (as  thev  call  it)  of  Li- 
tharge is  blown  oft,  the  Silver  in  t  ne  bottom  of  the 
Okplt  or  T(ffi  grows  cold,  and  thefameOepaes  of 
Heat  wifi  not  keep  it  melted,  as  befiice.  The 
Cake  of  Silver  after  it  grows  cold,  Jpnttgs  or  ri~ 
fett$ftnto  BrMcbet  (faith  Mr.  but  I  queitioa 
his  Informatton  as  to  this  Point.)  The  Teft  it 
giadc  of  Marrow-Bones,  burnt  to  fmall  Pieces, 
then  powdered  and  made  into  aPail  with  Water. 
The  Teft  is  about  a  foot  thick,  laid  in  Iron  :  Af- 
ter the  Cake  of  Silver  is  taken  out,  that  Part  of 
the  Teff  which  is  difcokured, they  mmgle  with 
new  Ore  to  be  melted ;  the  rell  they  pound  and 
powden  and  ufe  again  for  another  Tefi, 

ThaLitbarn is  nought  to  aReducing  Furnace, 
and  there  witn  Charcoal  only  melted  into  Lead. 
The  Litharge  is  caft  upon'thc  Charcoal  in  the 
JA^f  of  the  Furnace ;  and  as-thaCbaiMal  borne 
away ,  and  the  Litharge  melts,  more  Charcoal  is 
thrown  on,  and  Litharge  put  upon  it,  as  at  firfl 
Smelting. 

Another  Furnace  they  have,  which  thev  call 
an  jjmmni  AfnMir«,  in  which  they  mat  tlm 
Slug$  (or  Refufe  of  the  Litharge)  not  Ifalflqied 
or  pounded  with  Chaicoal  ooly. 

The 
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The  Slups  or  Cynders  of  the  firft  Smelting, 
thcv  ben',  {mnll  with  e;rtat  Sta^sfps^  lifted  up  by 
a  Wlieci  moved  by  Water,  aud  tailing  down  by 
their  own  Weight.  Firft  they  are  (lamped  with 
dry  Stamps,  than  lifted  villi  m  Iroo-fieve  in  W>- 
■  ter.  That  which  lies  at  tbc  bottom  ot'theSieve  is 
returned  to  tlie  Smelting-furnace,  wl-lio  R  mnrc 
ado ;  that  which  iwum  over  the  6icve  is  i>eacen 
with  wet  Stamps. 

What  hath  p  if 'd  thro' theSieve, and  alfo  what 
after  being  beaten  with  the  wet  Stamp*,  paflTci 
thro'  a  fine  Grate,  or  Strainer  of  Iron,  goeth  to 
tbe  BuddU\  which  is  aVelTel  made  like  a  flLal> 
low  Tumbrel,  and  (tends  a  little  (helving. 

On  this  the  Matter  laid,  andU'uer  runscon- 
ilantl^  over  it)  the  Matter  bemg  moved  to  and 
iro  with  an  lTon<nke;  by  which  means  the  Earth 
and  DroH  hnx\%  carri«i:oi*by  the«Vater,dM  Me* 
taJ  remains  behind. 

That  which  '\sx.\\\nBuddUd^  they  Itu  with  a 
thick  Hair-lieve,  clofe  wrought  in  a  Tub  ot  Wa- 
ter, rolling  the  Sieve  about,  and  inclining  it  this 
way  and  that  with  their  Hands ;  The  licht  Part 
which  fwims  at  top  ot  the  Sieve,  or  rather  over 
it.  is  retunied  again  to  the  Bttadb;  and  that 
which  fui^dai  goes  to  tbeFuinace  to  be  Smelted 
again. 

They  bave  alfo  an  Affay  Pmrm^,  wherewith 
they  try  the  Value  of  the  Metal,  of  what  Propor. 
tion  the  Lead  b«arsto  the  Silver ;  which  they  do 

by  cutting  oil' a  Piece  from  tvrry  H.ir,  a:;d  nicJting 

it  to  a  fraall  Cupel :  Firft  they  weigh  the  Fiece 
cut  off,  and  tben  af^er.the  iMdisflpwated,  the 

Silver.  A  Tun  of  Metal  fometimes  will  yield  lo, 
15,  andif  rich,  2u  Pound  Weight  of  Silver. 

All  Lead  Ore  digg'd  in  £}fg/4«d,  !j  u  li  a  Pro. 
portion  of  Silver  mizt  with  it ;  but  fome  fo  lit- 
tle, tlwt  it  will  not  quit  coft  to  Refine  it. 

At  the  firft  Smelting  they  mingle  feveral  forts 
of  Ore  togei^her,  Ibme  K-icher^  £oaic  Poorer,  elfe 
they  viO  not  melt  ib  ktndly.  The  Silver  made 
here  is  exceeding  it  od  ^nd  fine.  Thele  fix  Moun- 
tains in  Cardtgdnjbire,  not  far  from  one  another, 
aflbrd  Silver  Ore ;  Talabouty  GeginnoHyComfom- 
lirrk^  (Jr.-i.irrr^!^  Eromejloiii  and  Cumwr.  But 
wJieii  Mr.  Kaj  wai  there,  they  digg  d  only  at 
'falabout. 

Theit  Way  of  Oig^g  andCoUeaing  the  Ore, 
was  thus:  They  fink  a  Perpendioibr  Iquare 
Hole,  ox  Shdft^  thefidesof  which  they  Hrength- 
cfi  round  tirom  top  to  bottom  witkWood,  that 
the  Earth  may  not  fall  in.  Tbe  Tranverfe  Pieces 
of  Wood, they  c.\\]Stemples  ;  and  on  thefe,  catch- 
ing hold  with  their  Haud^and  Feet,  they  defcend 
without  nfing  any  Rope :  They  dig  the  Ore  thus , 
one  holds  a  little  Pique,  or  Punch  oflroo.  having 
a  long  Handle  of  Wood,  which  tbcy  calla  O^tf; 
and  another  vich  a  gteat  IroOkfledgedrivat itinto 
the  Vein. 

The  Vein  of  Metal  runs  Eafi  and  Xr^;  itrifes 
Korth,  and  dtps  nr  ilonesto  thtS)tttb.  Thtre  is  a 
white //iK^r  about  tiie  vein,  which  they  caiii$p4r, 
and  a  black  one,  which  they  call  Rltnds:  This 
lad  covers  the  Vein  of  Ore ;  (b  that  irhca  it  ap- 
pears, they  are  fure  to  find  Ore. 

Tl  ere  are  feveral  .Silver  Mmesat  Schemnitz  in 
Hun^uryy  the  chiefefiof  which  ixtWindfet^ 
and  Trinity .  Of  which  l>r. Edward  Brom$  gives  us 
this  Account  \viPhihfophicalTr4mf4iSions^'tic. 
S^frinitf  Mud*  are  70  irathondeip^  builc  and 


S  I  L 

kept  open  with  Under-work  at  a  great  Expence. 
MuchofthisM'ihebeioginan  Earthy  Soil,  u^C^re 
ismoch  efleemed.  Diverfi Veinslie  hortb,  and  o- 
thers  run  to  the  North-eaft.  The  blackifn  Ore  is 
efteemcd  the  beft ;  much  of  it  hatha  raktureof  a 
yellow  ihinifi^  SoUbiMCi  caOcA  MMrchafite; 
which  if  not  in  too  great  quantity^  difpofes  th« 
Ore  to  Fluidity,  and  makes  it  melt  and  run  tfao 
better.  There  is  often  found  growing  to  the  Ore 
a  red  SubOanre, called  Crnw^iAJr^  tbisSubftancc, 
ground  wuh  Oil,  makes  a  VermiUion  equal  tO|it 
not  exceeding  that  Cinnabat  which  is  made  Of 
Sublimatioa  of  Meicuiy  and  Sttlphm.  - 

Aniitrodred  Found  Weight  or  Ore  fimetunes 
yields  hut  h:ilf  an  Ounce,  or  an  Ounoeof  Stiver  | 
fometimes  2,  3, 4,  $  and  20  Ounces. 

There  is  an  Ofnccr  in  the  Works,  whom  ^Mf 

call  the  Prvbrirrr  nr  Ff^frr,  who  ptOVes  the 

Richnels  ot  tlicUre,  thus:  Ut  alllbrts  of  Ore  be 
takes  the  fame  (^antity,  and  having  foil  drieiL 
bumedf  end  powdiedthem,  then  he  gives  an  eguu 
Fropbrtion  of  Lead  to  all,  melteth  and  purifieth 
them;  and  th?ii  by  ex^S  SL:a]es  lie  takes  notioa 
of  the  Proportion  between  the  Ore  and  tbe  Metal 
contained  in  it,  and  reports  it  to  thofeooooemed 
in  the  great  Melting-furnaces. 

If  the  Ore  be  found  to  hold  2  Ounces  and  a  badf^ 
or  moce  of  Silver  in  an  100  Pound  Weight,  thejr 
ordioarilv  melt  tt.without  any  previous  Prepare* 
tion  by  the  help  of  Iron  Stone  (which,  by  the  by, 

not  Iron  Ore,  buta  Stone fou:.  !  tliere  ibouts,  of 
which  the  Livered-coloui  is  the  beft)  Kj$^ 
(which  is  a  ibn  of  i^rttri) and  Jl«rl»it,  (a  Scon 
or  Lake  taken  oft  the  Top  of  the  Pan,  into  which 
the  melted  Mineral  runs,  and  is  a  SublUitce  made 
out  of  the  former,  melted  by  Fufion)  which  iit 
thrown  with  it  into  the  Melting>fumace. 

If  the  Ore  be  poorer,  holding  but  1  Otinces  ifk 
iDO  Pound  Weight, or  kli:  Then'tii  lirll  pound- 
ed and  walh'd,  till  it  become  richer,  or  nath  a 
preater  Proportioii  of  Metal,  with  lafpeft  to  the 
•Jre,  much  of  the  Earthy  Parts  being  waflied  a- 
vvay.  Then  'tis  thrown  into  the  Furnace  wicJi 
the  former  Materials;  andtheAi>rcib4r|Bltr,vhidl 
remains  ilill  with  it,  as  finking  always  to  tha 
bottom  with  the  Silver  in  the  Wtp'worksy  helps 
to  auicken  the  Fufion  of  th^Ore. 

wbatevar  is  melted  in  tbeMehiog^fumacet  it 
let  out  tbffo^  an  holeat  thebottom  thiveof  intotbfl 
Pan,  which  is  placed  in  the  Earthbefore  it.  And 
titus  exDoied,  it  immediately  acc^uires  an  hard 
Scum,  Drofi,  Loaf  or  Cake ;  which  being  take* 
oft  frnm  the  Top,  the  Metal  reni:iining  becomes 
thepuier ;  to  which  is  added  L^^ti,  and  afterfome 
time  themelted  Metal  istakenout.  Then  being 
again  melted  in  the  Dnving'furmsee(^u  they  ceil 
it)  tbe  Lead,  or  wliat  elfe  remains  mixt  with  thf 
Silver  is<lrrw»ofl"by  the  Blalt  of  tw  o  great  Bel« 
lowtj  and  ruasover  in  the  form  at  Litharge.  That 
which  firft comesovaristbelV^f.and  that  whiA 
is  Jart,  being  longer  in  the  Fire,  is  Redl  the  former 
1^  ciilied  Lit  hargs  of  Silver,  the  laflof  Gold;  but 
areboth  blown  otf  the  fame  Metal. 

Moft  of  this  SchewmHz  Silver  Ore  holds  fome 
Gold,  which  is  leparated  from  the  Silvef  by  Gra* 
nulatioo  and  Ui0olution  in  Aqua  Fortis. 

Wiwo  Silver  is,  generated  fas  'tis  in  iome  Places 
tSAamic*^  and  perhaps  elfhrheve)  In  ftodtey 
Stone?,  abounding  witn  Bituminous  Mixtnrci, 
lb  as  that  it  can't  be  forced  ikom  its  Impure. 
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liejby  the  violent  vvayofMelring;  tho'i><fi/,aiid 
•  even  Artificial  SaJts  or  Fluxes  be  added:  In  this 
Cafe  the  Ufi  of  Quickfilver  hath  liMn  tbund 
noft  advaotageous.  Tbe.  way  of  applyiog  it  u 
thus: 

TheyCaTcii:  tf.rOre,  firft  broken  into  final! 
pieces,  in  a  Reverberatory  Oven  ;  but  with  a  mo« 
dente  Fire  for  fear  of  Fufion,  and  driving  a\ray 
into  the  Airpartofthe  Me^al.  This  Calcination 
frees  the  Mineral  from  ftKh  Mixtures  as  wuuid 
hinder  the  Power  of  theQiiickfilver  upon  it,  and 
ai^  xeadas  tbe  On  more  tradable  and  pliant  un. 
dertbtMUftone;  where  *tw  reduced  to  a  line 
Powder,  before  1 1  s  ;  jiplication  of  the  Mercurv 
upon  it.  For  tbe  Ure  being  Ground,  Calcined, 
Fowder'd,  and  finely  lifted,  they  divide  it  urfofib 
vcral  heap$,andthenby  leOlr  Effaysthey  find  how 
much  Silver  is  contaiutcl  m  each  heap ;  where 
'tis  very  ordinary  to  find  not  above  Ounces  in 
XOO  Pound  Weight,  foraetimes  iz;  but  if  it 
arilesto  18,  'tis  rfteemed  a  very  rich  Vein  :  Yet 
ibmetimes  t  ier-j:  are  great  Maiies  found olf  pore 
Silver,  whxcjj  they  call  Virgin  Metal. 

Then  proportionable  to  the  quantity  of Silvrtln 
each  heap,  rl  ev  befprinlck  them  with  Quickfilver, 
and  that  not  all  at  once, but  at  fcveral  times,  ftu- 
liog  the  Ore  tip  and  down.    If  the  Mercury  give 
Signs  ofirs being Toc^Ja (as  thfv  call  ir)  r.     it  it 
appear  M«rt(/£f^;  notinfmaii  and  clear  Spherical 
Figures  (which  is  a  gcwd  Prognoftick) but  in  the 
form  ot  Jong  Worms,  of  a  wan,  pate,  dark  and 
Leadilh  Colour  (which  todtcates  that  the  Ore  a- 
bounds  with  Lf^d,  fccj  it  is  cured  by  certain 
Magiftrals,  which  have  for  their  Balis  or  Ma/ter 
Ingredient,  Calcined  Copper  mingled  withSalt. 
•Tbe  heaps  of  Ore  king  thu<;  mingled  with 
Quickfilver,  are  often  ftirred  about,  thebelterto 
incorporate  the  Mercury  and  Silver.  They  feem 
to  have  only  Conjcaural  Signs  to  know  when  the 
Qptckfilver  hath  done  tti  Office  in  feparating 
the  Silver  from  thefe  Hetcrn}^eneal  Subli^ances ; 
which  occaflons  by  its  uncertainty  great  Loflei,  e> 
fpecially  when  they  Work  this  way  on  GoIdTBttt 
when  by  the  Colour  of  the  Mercury,  Coagulated 
by  the  Silver  in  clear  Maffy  Lumps,  they  conje- 
fture  the  Work  done,  they  walh  it  by  means  of 
<i>w{^^Zl,ftanding  in  order,  one  under  another; 
So  that  tbe  Matter  in  the  firft  and  higheft,  bein 
worked  at  d  fi:rre  1  abuut  with  a  Molinet,  all  t..v 
Duft  of  t)ie  Hotcrogeueous  Matter  that  imbody 
not  with  the  Mercury,  iscaTriecl  away  together 
with  the  Water  into  the  other  VcfTels,  and  from 
thence  is  quite  thrown  out  by  the  contmual  Cgr- 
rent  of  the  Water :  While  the  Silver  in  clotted 
Lumps  (called  Pems)  is  by  the  Weight  of  the 
MCfajrycarried  down  totbe  botromot  the  Tubs. 
Then  the  Mercury,  with  the  Silveris  taken  outof 
the  Veflels,  and  'diligeotly  iquecKd  in  flrong 
awft  LiMiMlotht,  and  even  with  Strokes  of  i 
Beetle,  that  the  (^icklilver  may  befeparatedas 
muchasmaybefroratheSilver.  AndthisMalsis 
afterwards  reduced  in  Molds  of  the  fhape'of  the 
JiMr«iPine^pplt,intnaP:ramidalorConicalFi- 
gtire,  which  they  call  Pmeas  d<-  U  Plata :  They 
are  tfu  ^  talhioned  for  the  calier  placing  thenf 
round  the  edges  of  a  neat  Earthen,  Veffel  oftiK 
torra  of  a  bJuid,  Alembick :  Round  about  thetop of 
whicka  Fireis  made,  ami  then  all  the refl  ot the 
Mercurv  forthwith  abandon* the  Silver  and^s 
totbebejtom  J  from  whence  tti  iiBOfwd  ind 
MfC  ar  tM  J4«  life  apin. 


The  Silver  ]  it>  of  all  is  melted  down  with  £/- 
as  "tjs  called,  which  the  King  of  a*/«al. 
Jowsjbv  which  he  retumsio  the Pepnlain  Copper 
tbe  fifth  part,  whichthcyallowhiraWanthasS 
fver.   Eitlof.  Tranf.  No.  41. 

SIMILAR  £ii 
isfucb,  vhdftL. 
andthicha  odk) 


M>ti  according  to  Sir  If.  Newton^ 
!Kavs  are  all  equally  Kefrangible  ^ 
b  aJlb  Simple  and  Homogowal. 


SIMILAR  SS^oni  in  Cbnicks,  are  fuch  whoft 
Diameters  make  equal  Angles  with  th  -  i  <  rdi- 
nates;  and  aJfti  wherethe Triangles  A  D  £,  AB<i, 
areMmaartotheTfianglestf*/^,  abc,  atidtlS 
Bafes  D  £  to B C  ;  as d e,  be.  Their  Diaffln^ 
ters  alfo,  as  ^  F,  and  < /arc  called  Similar. 

SIMPLE  Ught.  See/foM^««e<i/^ 

SINCERITY,  in  Ethicks,  il  defined  to  be  that 
Virtue,  Power,  or  Ad  of  t  he  Mind,  by  which  tho 
Will  is  determined  to  follow  and  perform  that 
which  the  Intellea  determines  to  be  beft  and  moft 
proper  to  be  done  in  all  Cafes,  and  to  do  u  b«- 
catuaitislb. 

SINE.CURES,»wEccfefi«ftical  Benefices  with- 
out Cure  of  Souls.  No  Cfiurc!!  .vhere  there  is 
but  one  Incumbent,  can  properly  be  a  Sine^iura: 
And  tho*.  the  Church  being  down,  ortheParifli 
being  become  deftituteof  ParifhioncTs,the  Incum- 
bent may  thtrcby  be  necefTarily  acquitted  from  the 
aaualPeitormanceof  Puhlick  Duty,yet  he  isftifl 
under  an  Oblig^ioa  to  do  it,  whenever  a  Church 
(hall  be  built,  ,  tod  there  are  a  competent  num- 
ber of  Inhabitants.  And  in  the  mean  while,  if  th« 
Church  htPrefentative,is  moll  fuch  Churches  are, 
the  Incumbent  is  loftitiited  in  Curam  Animaritm; 
and  fuch  Ecnefice--  are  Titl-er  Depopulations  than 
Sine-cures,  and  'twill  be  pro^xit  Ibr  the  new  In- 
cumbent to  read  the  39  Articles,  and  the  Liturgy' 
in  theChuicb-yardf  Cjge*  and  to  do  what  other  In- 
cu  mbents  uliiafiy  do.  But  a  R^&ory  or  a  Portion 
of  it  may  prontrly  be  a  Sine-cure^  it  there  be  a 
Vicar  Endowed,  and  then  it  doth  not  come  within 
theStatuteof  Pluralities  of  St  H.  8.  c.  13.  Which 
declares  that  fio  Pirfonage  which  hath  a  Vicar 
Endowed,  fhall  be  comprehended,  (^c.  So  that 
iierenoDifpenlation  isnecelfary  to  hold  this  Sine' 
cure  vitha  ioriner  Living.  Nor  need  he  read  the 
'Articles  or  Dhrinc  Service,  as  required  by  13 
'    '         '    n]\  torn  Benefice  wit  o 


Cure,  A  bme-curc  Donative  wants  no  Inflitution. 
land  Induftion .  But  one Prefentative  mult  hkve 
bnth  ;  efpt  c  .illy  if  it  confift  in  Glebe  »ndTHhej, 
jand  not  m  a  Portion  of  Money.  Buttheloflttuti- 
<n  mnftnttiwr  m  Giram  4Mw4nmr.  hot 
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ReBorism  five  Parti  one  m  ReSoridt  de  A.B.  &c. 
By  the  abovcmentioncdStat.  ai  iC8.  .notooly 
Prcbmdt  and  H«aof  in,  wkk  VisHMgn  EiKlovcd, 
buiDcanries  and  ArcbdncaariliM»4Klaildlo 

be  Benefices  without  Cure. 

SINKS  on  the  QimUrUSedti  and 

•Imoftall  Sk4iti  !wm«  Liitr.  called  t\mtitu 

ofSinei.  Th  is  on  the  Sr5w  is  double,  oneoneacfa 
Leg,  and  hath  there  many  excellent  Ulesi  fomeof 
Vhich  are  thefe : 

1.  The  Radius  of  4  CircU  bei^g  htown  tofmd 
the  Sine  of  any  Arch  or  A>igle. 

Fit  in  the  Radius  between  oo and 90  in  the  Lines 
of  Sines,  and  the  Parallel  didaace  between  the 
Numbers  of  D^rees,  anfveringto  »ny  Works  or 
AnelM,  will  give  their  Sines.  Tfi  us  t  he  Parallel 
Diltance  between  (So,  ^  45,  &c.  will  give  the 
Sinesof  do",  50*.  45*.  Cfc-  And  vice  verj^^  from 
t]i«SiiM|ttvcayQl»pftymKl  tlie  Radiui,  befitting 
the  Sine  intotm  Siftor  PanBel- vifi,  batween  the 
Number';  exprefling  its  Degrees.  For  then  thePa 
lallel  Diltance  between  po  and  90,  will  be  the  Ra 
dius  fought. 

2.  The  Radius  of  aCircle  being givent  anJanj 
Right  Line  left  than  it^  to  know  of  what  Ark  it 
may  he  the  Sign. 

Apply  in  tbeRadius  between  90  and  90,  in  the 
tines  erSinflt,  and  taking  the  Length  of  the  Line 
in  the  CompaJles,  carry  it  Parallel  to  the  Radius, 
till  it  fall  exaftly  on  like  Sines  00  each  fide ;  and 
the  Degrees  and  Miniittivlim  it  fits,  Jhall  give 
you  tlwSia*  it  nprcflBtt. 

SINUS,  in  tbe  Dm r 4  Mrft^r,  is  thatftrongand 
thick  Membrane  which  covers  all  the  Cavity  of 
the  Crauitm.  There  are  feveral  eminen  t  Sinus*$ 
orChancls,  which  run  'between  its  External  and 
Internal  Membrane ;  Of  thefc  four  principal  ones 
are  ufually  defcribed ;  as  i.  TheSrmMLoii^i^i. 
9$4/i4f  and  I  Sinus  Later4ktiMd4Sim*y<n>it' 
Mis.  iKeilf  p.  111.) 

SI  Recognofcantf  is  a  Writ  that  licsibc  a  Credi- 
tot  againit  his  Debtor,  for  Money  Nuabied,  and 
ovned  before  the  Sheriff  in  the  County<ouitby 
the  Debtor,  to  be  due  to  the  Creditor. 

SIXAIN,  is  an  ancient  Order  of  Battle  for  6 
Battalioni,  which  fuppofmg  them  alf  in  a  Line,  is 

formed  thus :  The  ad  and  $th  Battalio/is  advance 
and  make  the  Van.  The  lA  and  6th  fall  into  the 
Rear  ;  leaving  the  3d  and  4th  to  Form  the  main 
fiody.  £ach  Battalion  (hould  have  a  Squadron 
on  itsRight,  and  another  on  its  Left.  Any  Number 
of  Battalions  which  are  Multiple  of  6.  may  be 
drawn  up  by  this  Order*  1.  /•  11  Battal^s  may 
beputin&s  5iP4r4jM,aBai8BnttaUans  into  ^^c. 

SIZING,  is  a  curious  yvzy  o(  Drefing  the  Tin 
Ore,  afterit  comes  from  the  LtfMuirroftheStam* 
niog-mill ;  which  is  by  fiftins  it  thro*  an  Hair* 
Sieve,  caHing  back  the  remaindier  in  the  Sieve  io> 
to  the  TailSf  tobeftawWirfowrifW  SetAw/. 
sBe  and  Tin. 

SKJN .  As  ioon  at  the  Cuticula  or  Scaif-skin  is 
ftparated  from  the  Cutis  or  true  Skin  of «  bumaoe 
Body,  there  are  th«le  three  parts  appear  firft,  an 
iAtij»iteoiimbfli  oiPafiUm  lyrdaddaiesywluck  axe 
tj^mbofallditjftma  oCtliaSkip,  ttdt  of 
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which  ate  enclofcd  in  two  or  three  Covers  of  a 
Pyramidal  F  igure.  Between  thelePitf/»if«areaa 
infinite  uuBiberofHoles,which  are  nothing  but  tbi 
Otifiowoftbafsoeioiy  VvOtit  of  thcMiiiiin 
Gfcnrir  onderaeath. 

Secondly,  There  appears  a  Web  of  Neivnitfl* 
bres,  and  other  Vellius,  difiiKently  intenrovaD  : 
This  is  always  covered  with  a  Mucous  Subflanca, 
fervingtofupportand  moiften  thePapilUPframi. 
dales.  And  this  is  the  Parenchyma^  or  that  part 
of  the  Skin  that  Parchment  is  made  of. 

Tbafiwnifpartiana  iniiaita  number  of  Miliarf 
O^nmBl  alnat  vliom  thatt »  mudi  Fat  ufually : 
TlieleG  lands  ieparate  the  Matter  by  Sweat  and  ln« 
feniiblePerfpiratiofl.  Each  Gland  receives  a  AVrvw 
and^rr^,and  fends  out  a  l^r»,  and  an  fiwfwfvr^ 
DuS ;  which  laft  pafTes  thro*  the  other  two  Parts 
to  the  Cuticula,  in  order  to  moiften  it  and  the 
Papillm  Pyramidales,  left  they  fhould  be  fo  dry  a| 
to  hinder  the  Senfe  of  Feeling ;  and  alio  .10  d£ 
charga  that  Matter  out  of  the  Body. 

The  ufeof  tlie^kin  is  to  cover  and  wrap  up 
all  the  Part!>  ot  the  Body,  to  be  the  Organ  of 
Touching  or  Ferluig,  and  to  be  the  EmunSory  of 
the whokBody.  For thro'theGlandsoftheSkin, 
pafs  not  only  fuch  Particles  of  theVeflels,  asde« 
cay,  by  reafon  of  tl<e  continual  Motion  of  the 
Blood,  but  likewife  the  greateft  pact  of  thali* 
quors  which  we  drink ;  which  having  perftrm'd 
part  of  their  Office,  111  conveyingthe  Aliments  into 
the  Blood,  ars  in  the  next  place  to  dilfoive  the  Sa- 
line and  Terreftrial  Particles  to  be  carried  off*  thn^ 
the  Glands  of  the  Skin  and  Xjdoegrs.  SmtSorims 
computes,  that  about  ;o  Otmoas  a  Day  are  thus 
carried  off  thro' the  Cutaneous  Glands:  So  that 
if  a  Man's  Body  be  fuppofcd  to  weigh  160  Pound 
in  ;i  Days  he  may  perfpire  a  Quantity  equal 
to  the  vc^btof  bia  vlwik  Jlod/.  MMPtAmM^ 
my. 

Above  the  Cutis  or  thick  Skin  of  the  Body  lies 
thaOtfiVw^  <*  StMff^iiiu  and  it  oompoiad  of 
fevera]  Platai  of  fmiMSedgt,  which  cover  one  a- 
nother,'raore  or  leH,  or  lie  thicker,  according  as 
it  IS  thicker  in  ooe  part  of  the  Boey  than  in  ano> 
ther :  Between  theie  Scales  the  Esieretory  DttSf 
ofthtMiliary-GUndj  of  the  CutiSj  or  thick  Skin, 
open.  Lewenboeck  Ttc\ioas^  that  roundabout  one 
Cuticu]ar5ooruchDuftsmay  lie,  and  that  aGraia 
df  Sand  will  cover  acoof  tb^SoJcs:  Sothnc 
oneGinui  ofSand  wdloMiw  ts^ooaOrlfion  of 
thefe  little  Dufts;  and  yet  into  every  one  of  thelo 
Miiiarw  Glassds  an  Arteiv,  Vein  and  Nerve  do 
ce  rutnly  enter.  Thefe  Glands  fecem  the  Swear, 
and  vhatgottoffbyinfeniibleFerfpiration :  And 
they  muft  be  very  many  in  number,  iince,  as 
San&9riut  obfcrves,  1  $  Ounces  of  a  Fluid  Matter 
pafTes  io  04  hours  time.  Ncit  under  the  Scarf- 
Skin  lietbe  PafilU  PjramiMtt^  which  aUb  ac« , 
prodigiouily  numerous,  being  the  Extremities  of 
all  the  Nerves  of  the  Skin,  and  do  more  immedik* 
ately  ferve  for  the  Senfe  of  Feeliag,  and  to  coa^ 
vqr  tba  iflj^uUe  received,  by  means  of  the  Narves . 
todn  Biam.  About  theie  the  Nerves  and  alio* 
ther  Vcflels  make  a  fine  Web,  all  covered  over 
with  a  Mucous  Subflanca,  to  meiibo  tbela  Pa^ 
UPf9amUUU*\  ai^thMMklertlwibtheMilin. 
ry  Glands  are  placed,  protruding  their  Secretory 
DmSs  up  to  (be  Surlace  of  the  ^carf^kia  4  cat 
which  th^  arcnaay  Parallel  Lines,  Mid  theA  te» 
eetiaftidbrotbaMk  and  in  each  Interftaion  Cham 
is  an  Hut  ttfinlly  placad.'  Tba^iute of  lia> 
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Scarf-skin  defend  tbe  Orifices  of  the  BiKretor\ 

Thx&s  of  the  jWliary  GlanJs,  and  lir  d  rObjcfls 
f(om  making  too  cxquifitc  and  painful  an  Impref- 
fion  upon  the  Nerres,  and  lb  to  lave  them  from 
External  Injuries.  The  Skin  itfclf  is  dcfigncd  to 
enwrip  the  whole  Body,  and  to  fullain  the  'Pa 
filUe^yrami dales  in  their  Places,  and  the  MiU*^ 

S Glands  from  being  difordered;  alfb  ro  receive 
e  Imprcffion  of  external  Objcds,  and  to  bo  the 
Oijian  of  the  Senfe  of  Touching  and  Feeling. 

ST  AM  5  a  Tom  vied  in  the  Jiiim4l^orh: 
m'hich  fee. 

SLEDGE }  is  a  laive  Smith'k  Hammer  to  be 
ufed  with  both  Hancls  :  Of  this  theie  arc  two 

{ortt.  The  Vpband  Sl^dgfy  which  rairfeflby  under 
Workmen,  when  the  Work  is  not  of  the  lirgcl! 
fort :  This  is  olcd  with  both  the  Hands  before,  and 
they  (eldom  niie  it  higher  than  their  He«d.  But 

the  other,  which  is  called  the  Jbout-Skdge,  and 
v4iich  is  uied  for  battering  or  dratcitig  out  the  lar- 
geft  Work,  n  held  by  the  nandle  with  both  Hands, 

and  fw'un?  round  ever  their  Heads,  iit  their 
Arms-end,  to  ftrikc  as  hard  a  Blow  a^s  thev  c<in. 

SLOOP,  is  a  Veflel  of  the  Shallop-kincl.  In 
our  Navy  ^v.cn   trend  upon  th  ■  M  n  of  V.'ar.  They 
are  ufually  v.bout  6^  Tun,  and  carry  about 
Uen. 

SMACK,  Smaka  \ti  LatiUy  is  a  fmall  VclTel 
with  but  one  Mali.  Sometimes  fuch  are  employ- 
ed as  Tenders  on  a  Man  of  War,  and  they  are  alio 
«&d  for  Filhing  upon  the  Goails. 

SVLOTM-farthtngs^  the  Pcntecoftals,  orCufto- 
irjarv  Oblations  offeri.-d  by  the  Inhabitants  within 
any  Dioccls,  when  they  nude  their  Proccfliom  to 
Ae  MiMther  or  Cathednl  Chuich,  andcane  by  de 

Jrrecs  into  an  annual  flaading  Roit^  called  ^$icki 

SOPITTO,  b  Ae  ItaHgtt  Term  in  Anchi 
tcf^urc,  for  thcJSSwM  of  the  CwwM  of  dieOaj^ital 
of  a  Column.  .  .  -  . 

SOLIDS:  tbeteafettflttllyptHced«i,die  Se^or 

i  Lines  fonc  on  each  I>cg)  which  jmr  called  by 
Gwncr  very  properly,  the  Lum  of  Solids.  Thefe 
are  graduated,  either  by  finding  2  mean  Proporti- 
onals between  the  whoke  fide,  and  each  tooo 
^rc  of  the  like  fide,  all  of  them  cuniiig  the  &me 
sBight  Lines  j  and  then  the  fbrmcrof  tne  1  Lines 
fecat,  Ibali  contain  the-D|vifion»  te^uiied.  Or 
the  Line«  of  Solid*  may  be  made  oat  of  the  I:*hte 
ofLlnis,  1  r  lulicr  out  of  a  Diagonal  Scale,  equal 
to  it  in  length)  bv  a  Table  of  Cubick  Roots,  and 
Aia i«  die  leadleft  wayi  for  the  RooncalGin  oat 
of  the  Scate  of  c^ual  Parts,  lhall  sivc  the  Cubes 
in  theLinnof  Solids,  c.  gr.  To  inlcribsthe  Place 
4lf  1*5  in  the  Line  of  Solids,  affix  iz  Cyphers  to  it, 
and  then  extract  the  Cubick  Root,  which  will  be 
50000  -J  and  that  taken  out  of  the  Line  of  Lines, 
will  find  the  Pioint  of  125  in  the  Une  of  So- 

'The  Ufe  of  the  Lines  of  Solids. 

I .  To  find  tie^nfcftitit  tenoeen  tw  er  nron 
Similar  Solids. 

In  the  Sphere,  in  rcs;ularParallels,and  other  like 
Sodies,  w$ofc  Sides  adjoining  to  the  ecjual  An 
giea  ate  raoportional)  proceed  thu»:  lake  one 
of  the  Sides  of  the  grmter  or  greateft  Solid*  and 
open  the  Sef^or  to  it  in  the  Points  of  i  :  and  to, 
in  the  Line  of  Solids:  And  then  taking  the  like 
Sidet  of  the  lefifcr  Salida  fereratlv,  ai^  carryit^ 
them  parallel  to  the  former,  till  the  Feet  of  the 
CBmpafici  ^y  in  like  Pouusj  the  JSumbets  be- 
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longing  to  thoftPirints,  will  exprcis  the  Propor- 
tions to  1: :   ;  that  is,  the  Solids  will  be  to 
other  as  thefe  Numbeiv  are  to  1000. 

2.  7q  jlfmmna  WJ  tmnifi)  a  Solid  in  a givat 
Ratio  5  as  fuppofe  in  that  of  2  to  3. 

Open  the  Scdor  to  the  fide  of  the  Solid  givea 
in  the  Points  2  of  theKumber  given  j  and  then 
keeping  it  at  that  Angle,  the  parallel  Diftancc  be- 
tween ;  and  the  Points  of  the  Number  leqoiied. 
(hall  give  the  like  fide  of  a  Solid  fimUar  tndie 
former,  and  in  the  Rmit}  re<]u;rcd. 

To  Add  or  Sid>pdU  cue  Solid  ro,  or  from 
another. 

Find  the  Ratio  between  them  (by  Prob.  i .)  and 
then  Add  or  Subllra(5l  thofc  Proportions,  and  ac-. 
conlingly  augment  or  diminifli  (hy  the  precedent)  ■ 
llius ,  if  ^  and  £  be  the  fides  of  2  Cubes  to  be 
added  i>rrvMn€tei-y  1  firft  find  the  Proportion 
0^  Ato  S  to  b.',  fuppo^c,  as  ICO  to  c,  or  as  ,  to  a  J 
then  adding  5  to  »,  u  makes  7 :  whcrefiare  1  aug- 
ment the  fide  A,  in  the  Rattoof  ?  to  7,  which  wfll 
c  1  new  fide, ( ',  i  n  ,\  h ch  a  Cube  being  made, 
will  be  utju-il  to  them  both.  Proceed  vice  veffa, 
in  Subilradion. 

4.  To  find  z  Afean  Trofiortionah  hetnem  a^ 
v£u  I.ifm  J  as  fuffiof  kt^^veea  A  and  D.  ' 

Firll  find  (by  the  Line  of  Lines)  the  Rath  Ite- 
twcen  the  a  given Lir.c%  which  .-rr  the  EvtrcamSj 
and  let  that  be  in  Numbers  as  it  to  S  3  s^nd  then 
open  the  Line  of  Solids  on  theSe^bir,  fo  that  the 
greater  Extrcam  A,  may  be  applied  in  the  Points 
27  and  27.  Thpn  keeping  the  Senior  at  that  An- 
gle, take  the  Difiance  between  8  and  8,  and 
<hat  lhall  give  you  ^,  fuppofe  the  fimner  of  the 
£  Means.  '  Next,  apply  that  Mean  B  over  in  the 
I.inc  of  Solids  on  the  Points  17  and  ^7,  and  tli  ri 
(he  parallel  Diftancc  between  8  and  8  will  give 
youC,  the  other  Mean  Ibiighr. 

5 .  To  find  2  Me^r-i  Tropor[io>2&ls  h^fweemllm^ 
bers given'.  Suppofc  between  i 7  and 8. 

Reckon  27  and  8  on  both  fides  in  the  Uaes  ef 
Solids  from  the  Centre.  Then  taking  27  from 
the  Centre  alfo  in  the  Line  of  Lines,  put  it  over  in 
the  Line  of  Solids  in  the  Points  17  and  17.  So 
lhall  the  oarallcl  Diftancc  betw  een  R  and  R  in  that 
Line,  reckoned  in  the  Line  of  Lines  from  the 
Centre,  give  18,  the  former  of  the  2  Mcaits  fouj^ht. 
Applv  over  then  18  between  27  and  27  in  the  Lmo 
oToouds,  and  keeping  the  SeAorat  that  Angle  ; 
the  Parallel  between  S  and  %  in  the  fame  Line, 
will  give  a  Length  to  be  reckoned,  as  before  on 
the  Cine  of  Lines  from  the  Cfentitf,  whicit  wiU  be 
12,  the  latter  Mean  Proportional  required. 

4.  To  find  il.  eC.;'lick  Root  of  a  iJumber  givett^ 
or  the  Cube  of  a  Nvwlx-r  affigned. 

In  the  Extra^lion  of  the  Cube  Root,  you  muft 
point  from  the  Right-hand  towards  the  Left,  the 
Hril,  and  then  every  third  Place ;  and  then  theie 
V.  i'l  bf  as  many  Places  in  the  Root,  as  thfrf  are 
iai^li  I  oints  ovcrthe  Cube  Numbcrgiven.  Wijerc- 
ore  if  the  Number  be  under  1000,  dwRiMie  caA. 
confift  but  of  one  Figure.  If  left  than  rcoooOt  it 
can  confiil  but  of  2  Places  ;  and  if  lefs  than 
iccc>^  cccc,  it  will  have  but  3  Places  in  the 
Root.  ^c.  Wbereiore  the  Line  of  Solida  ia  divi> 
dcd  firft  itito  TOGO  unequal  Pans  t  And  dicte- 
fbre,  if  the  Number  ^^i ,  n  be  greater  than  locc, 
the  firft  Divifi(»)  of  the  Line,  which  before  figni- 
fied  but  one,  will  no#  Hand  fiir  tooo,  ^c.  as  in 
the  Line  of  Numbers.  Bythismeans,  ifthclaft 
Point  over  a  Cubick  Number,  fall  on  the  laft  Fi- 
Odddd 
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gurc  to  the  Left-hand,  AeNamber  given  fhallbe 
reckoned  on  the  Line  of  Solids,  from  i  to  ic,  and' 
the  firll  figure  of  the  Koot  will  be  either  i  or  2. 
But  if  the  Foim  itll  on  the  laft  Fieure  but  one, 
the  Number  given  jnuft  be  accoantea  in  the  middle 
of  the  Line  of  Solids,  between  10  and  loc,  and 
die  fiift  Figure  of  the  Root  will  be  always  either 
2,  or  4.  And  if  the  laft  Point  fiand  over  the 
hil  figure  but  two,  then  the  Number  given  ftiall 
be  fCMMBied  at  the  cad  «f  tiie  line  of  Solids 
l)Ctween  icc  and  loc. 

Thi»  being  premifcd,  the  Extraftion  of  the 
Cube  Root  will  DC  cafy,  without  opening  the  Sec 
tor :  Set  one  Foot  in  the  Se^hnr,  and  extend  the 
other  to  the  Point  reprefcnting  the  Numben. 
That  DiAance  will  reach  in  mo  lioo  of  Llnei 
ftoon  the  Center  to  theRooc; 


Thw  the  neaieft  Root 


of  8490000  •  U  about  104 

of  84900000 '  —  499 
of  849000000     —  94 


And  the  £xtent  from  the  Centre  of  the  Line  of 
Ildet  to  any  Number  4k  a  Root,  will  leach 
in  the  Solids  finoa  die  Centre  to  the  Cube. 
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ReJ^MUt  Sir  Ifiuc  New- 
Pb}i7.  Ihewa,  Amx  if 


^^^^     '  * 

lA^  C 
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And  this  he  doth  by  finding  a  Curve,  which  le- 

volving  round  its  Axis,  fliall  generate  the  Surface 
of  fuch  a  Solid.  Memoir (k C Ac Kdem.  Royals 
des  Sciences^  i699'  In  the  latter  end  of  the  \ear 
roc,  lAx.ycbn  Craig  fent  to  the  rubiifhcr  of  the 
'Pbtlofopbical  TranfnU.  a  J\aiin  L>tte;\  in  whiclx 
there  is  a  Solutiun  of  this  Pro"blcm,  of  finding  tha 
Soli d  of  lea R  efijtmcc.  (Sec  Ttilo/.Tranf.  N«.  »tf  8> 
and  which  is  introduced  by  this  Lemma. 

"To  find  (foe  Ratio  befween  tbe  Rgfijiance jrf"  the 
RighrJngUd  TrUt^k  JIG^  and  the  ReSangls 
AJGS,  circtmjbrimttg  it^  wben  each  is  mowdi» 
a  Fluids  according  to  the  SUnQum  rf  tt$  £im 
lAt  fnm  ItowarisX. 


there  be  a  Curve  Figure,  M  DNFB,  of 
fuch  a  nature,  as  that  from  any  Point,  as  ta- 
ken in  its  Qvcumference,  a  Perpendicular  \^ 
let  fail  Co  the  Axis,  as  KM :  And  if  fiom  a  gi- 
ven Point,  as  G,  the  Right  Line  GR,  be  drawn 
parallel  to  a  Tangent  to  the  Curve  in  tiiat  Point  ^ 
and  alio  if  *dM  Aads  beiiv  jpiodvced  till  GR  cut 

it,  it  then  be,  as  MK.  GR » t  GR  •.  G  B. 

Then  the  Solid,  which  may  be  generated  by  the 
'  Revolution  of  this  Curve  round  its  Axis  AB,  when 
moved  mod  fwiftly  in  a  rare  and  elaiUck  Medium, 
flull  meet  with  lefsReliflance  from  the  Medium, 
^  than  any  Circular  Solid  whatfbever,  deicribed  af- 
ter the  fame  manner,  and  whoft  Length  and 
Breaddi  ate  the  fiune. 

After  this,  in  the  Year  Tif^p,  ?,t  Ic  Marqiiii  de 
JJHojpitalt  poduced  an  eafy  Method  of  finding  a 
rtmd  Solid,  ngbicb  being  placed  in  sBrnd,  tcbofe 
fParti  are  at  reJl,IhaU,  rx-focn  moved  in  that  Fluid 
parallel  to  its  Axh^  meet  ixitb  lefi  Hejifiance  Jrov 
tbe  MediuMy  than  any  Solid  •aohatever,  yvhoji 
Length  and  "Breadth  are  the  fame,  and  IKtieh 
Jl/all  be  mvsd  with  the  fame  yehcit^. 


From  any  Point,as  S,  draw  the  right  Line  BG.per- 
pendicular  to  the  Diagonal  OA,  parallel  to  A  J, 
and  alio  Sjffnocaial  to  AI  s  thai  talus  in  Bb,  bHsa 
CM*  ' 

^Q-  and  bS^C»  andthio'  thefts  H,£, 

let  die  iMit  Lines  HA,  EA,  be  produced  till 

they  cut  Gg  in  k  «nd  in  F. 

Then  1  fay,  that  the  Reliftancc  of  the  A  A I G, 
s  to  the  Refiflance  of  the  Rec^ngle  AIG,  as' 
the  Area  of  the  Triangle  A I G,  is  to  the  Area  of 
A  AFg,  and  the  Refinance  in  any  part  of  the 
Line  AG,  is  to  the  Refirtance  in  the  correlpon- 
ding  part  of  the  Line  A  g  (fuppofc  in  A  B  and 
Ah,  wfO  SJ  as  the  Area  AHB,  to  the  Are* 
ABB.  The  Demonflration  of  this  depends  oa  a 
general  Theorem,  which  1  did  very  eafily  deduce 
from  the  35  Prop,  of  Sir  If.  Ne^ttn'i  'Princif.  p. 
324. 

Gar.  I.  BG,  and  hg,  be  infinitely  fmaU 
Parts  of  die  Linea  AG^  and  A  g,  and  prod'uce  bB 
to  L  }  then  I  fay,  that  the  Rcfiuance  in  B  G, 
(which  let  us  call  e)  is  to  the  Refiiiancc  in  bg% 
(whichcall  jE;  as  GL*  isto  GB* 

For  e.  E  ::  KHbg.  FE  bo  ;  that. is,  e.  F: : 
bgxbH.  bgxbE  (by  the  prcceeding Lemmai 

CM  * 

wherefore  e.  E  : :  b  H.  b  E.  fthat  isj  e.  E 


BC 

B  C.  (by  the  Conftruflion  of  that  Lemma)  where- 
fore c.  E : :  C M'.  B  C*.  But  C M*.  B :  GL*. 
GB',  ^from  the fimilar Triangles  BMC,  GLB) 
whereibrc  e.  E : :  G  L*.  G  G'.   Q^E.  D. 

Cor.  2.  '^he  Re f fiance  againfi  the  infinitely 
filUtU part  G  /;  r^iial  to  the  Cube  cf  the  Line  GL, 
dimdcd  by  the  ^uare  cf  the  Line  G  S.  For  if  all 
the  infinitely  finatl  Pans  of  the  Line  A  g,  (as  bg, 
^C.)  be  fuppofcd  cqu  il  3  t'l 'n  the  Rcilll.incc  in 
might  \k  expreircd  by  bg :  that  is,  E=bg.  and 
cheteroce  Es</L.  Wherefore,  by  Cor.  i .  e.  UL :  s 

GL«.GB'.  whe,efcree=g|;-  ^^^^ 

Cor. 
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Cor.;.  Let  r  be  Kadiuc,  and  c  the  Circumfc 
fence  <A  aayCirde-i  I  fity,  the  Reiifknceagainfl 

the  Conical  Surface,  generated  by  the  Rotation 

of  the  linecla  G  B,  rowid  about  A  I,  5s  equal  to 

c  X  B  M       G  L  > 
tfaePradoftof  — ^  into  g^-, :  tor  the  Re 

fiftanccaaainft  that  Cctiick  Surface,  is  equal  to  a!l 
the  Refiminccs  airainfl  the  Linecla  G  B  j  that  is,  to 
\ll  the  e.    That  is,  'tis  equal  to  the  Cincumfcretice 

of  the  Circle  %vhofe  Ruiiiiis  i"*  B  M,  multiplied 
by  f.    That  is,  the  Refinance  a- that  Co 

c  xBM 

aick  Surfitf e*  i«e£ualto  — -  x  c.  wherefore 


by  Cor.  2.  It  b  eqwl  to 

Then  follows  the  Problem  propofed,  which  is 

(Pr^laity  To  find  the  Curve,  by  whofe  Rotation 
round  an  Axis,  a  round  Solid  fl^ail  be  produced, 
which,  fuppofing  to  be  moved  in  a  Fluid,  accord- 
ing to  the  Direaion  of  the  faid  Atom.  Ihall  iaficr< 
ite  leaft  poffiUe  Hefifttncelii  tint  Ira 


able  Quantitv.  So  that  if  the  Abiciak  jiM.b^ 
called  X,  and  the  Qrdinaee  B  Mssjr,  thea  B  L 

will  be  =x  and  G  L  =  v  ifwhich  \n  thU  whole 
Calcttius,  I  fufpote  imanatlepith&eecS  BQt*:^ 

x'x%yy,  Wherefitre  wiilbcan^mna.* 

ble  Quantity.  Let  then be  an  invariable  Lipe,  and 
then,  accoMixK  totfaeLnwi  of  HcaMg^neikki  it 


\V1 


11  be 
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Surpofc  O  G,  G  B,  two  infinitely  fmall  Parts  in 
Ac  Curve  required,  by  whofe  Rotation  roimd 
the  Axis  A  Q,  the  Solid  of  leail  Refiflance  is  ge- 
nerated. Let  B  M,  GB  be  drawn  at  Right  An- 
gles to  A  Q>  and  draw  B  L  parallel  to  A  and 
O  N  parallel  to  B  M.   Tis  then  plain,  tl 

f  X  B  M  X  G  L  *  ^  ^  B.efi(biiceag«iBft  dieSvr- 
fice  generated  fay  die  B^tatiiMi^  of  the  Ziflwb 

G  B,  about  the  Axw  A  Q ;  and  that  ^  r»  « 

'  r  X  O  G  * 

is  the  Refifiance  ajgainil  that  generated  in  like 
.  tmnner  by  O  G,  from  Cor.  of  the  preceding 
Xemma.  Now  both  thcfe  Refinances  talccn  to- 
gether, muft  be  the  Icaft  poiTible  :  Wherefore 
f  xBMxGL  cxGPxON' 
rx GB*        rxOG*    ^ * 

or  to  the  leaft  poffible  Refinance.  And  cooTe 
quently  in  the  Lme  R  S,  (which  muft  be  drawn 

grallel  to  A  Qj  fo  that  ON=GL)  the  Point 
is  to  be  InvefHgatcd,  where  this  will  happen. 
And  fuppofing  0  and  S  fixed  Points,  thiswill  cafily 
be  found  by  the  Method  de  A^ximts  i3  Mini- 
was.  And  podndng  the  Calmlus,  it  will  come 


BG« 


OG 


BU  xB  If 

Wherefore 'tis  plain,  that -g^T^  it  g&  invaxi 


—  =  —  as  was  difcovercd  by  the 
xxxyy'  y' 

gunotts  L'Htj^ttal,  and  JujIks  SermuiUi.  Q.E.I. 

SOLID  of  leaf}  R?0mcl  The  wonderful  Sir 
If.  Ne^'to/:,  in  his  cxccllenr  Treatife,  'Tr  'nicif. 
TbHof,  Matbem.  L  z.  Se3.  7 .  gives  us,  in  Prop. 
;  ^  andSdml.  6f  Lib.  1.  the  Property  of  «  Curvet 
IS  DM  j  which  being  fuppo^ed  to  revolve  about 
Its  Axis  jSZt  fhall  cenerate  a  SoUdt  whofe  Re- 
fifbnee,  vAtta  moved  in  any  Flnid  whofe  Parti- 
cles arc  at  reff^,  according  to  the  Dircflion  of  the 
faid  Axis,  from  L  to  A,  lliall  be  the  leallt  pofliblcs 
that  is,  the  Solid  fhaU  meet  widi  left  Reiiftane^ 
Iromtbc  Fluid,  than  any  other  generated  h\'  ^ny 
other  Curve  deftribcd  to  the  fame  Axis  A  i>,  and 
pa  (Ting  thro'  the  given  Pointt  D  M. 

The  Excellence  and  Ufefulncfs  of  this  Pttjii 
blem,  efpecially  as  to  the  Figure  of  the  Bodies  of 
Ships,  did  cng.i^c  feveral  eminent  Mathematicians 
to  cottiider  it  faUly,  and  Cbecaufc  tbe  giwat  Au- 
thor had  concealed  bis  own^  to  conunnntcate  (e* 
veral  Methods  of  Invcftigation  of  this  Curve  :  Ai 
the  Noble  Marquis  ds  VHofbitaL  lUr.jfobti  Ser- 
nouitti^Vir.  y.  Craig,  $Dd  ^  F^^m,  have  already 
done.  From  whence  the  Induflrious  Mr.  Hay?s^ 
in  his  Book  of  Fluxi9i»s,  p.  147.  extradh  the  fol< 
lowing  Soltitioo* 


tdddd  a 


Tit 
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j5  moefiigate  the  Nature  of  that  Cutve  vbidf 
Jtk  gn^ste  the  SaMtf  Uafi  RM^ttaa* 

Hnagfne  the  little  Lines  MN,  KO  td  be  two 
Sides  of  the  Infinito-' ir  nl  Po1y?;on,  which  con- 
ftimte*  the Currc required  :  Draw  MP,  NQ  Or- 
dinatestothc  Axis  AL,anddraw  RN  F  Parallel 
to  the  fame  A-  A  L,  and  let  O R,  MF  be  per- 
pendicular to  R  jS  F,  and  MD  perpendicular  to 
the  Side  M  ^^. 

Then  'tis  cvklcDt,  that  if  the  Right  Lmes  MK, 
INF  move  in  the  TOreaion  of  l)ie  Axis  from  L  to- 
twrds  A,  that  the  Force  of  Reliftancc  of  the  Fluid 
in  ftch  A  Cafe,  is  equal  to  the  Afl.on  of  the 
TluM  BMwhw  in  Ac  wme  Diredion  from  A  to- 
wards L  f and  with  the  fame  Velocity.)  O;;  t!ic  faid 
iines  MN,  MF,  being  ouiefccnt,  draw  gcr- 
nen^lcnlar  to  MN,  and  tticn  the  Triangles  FSX; 
FMN,  P>fD  arc  fimilar^  therefore  if  FN  re- 
jrcfent  the  Force  of  a  Particle  of  the  Fluid  to 


towards  L,  is  to  the  Force  of  the  fame  Particle  to 
move  MN  from  A  towards  L  :  :I3M'  :  DP*  ••  * 
MN*  :  FM*.  The  Proportion  between  the  Force 
of  the  Pnrncio  of  the  l\u[i  tr,  movcMF  for(\y) 
from  A  to  A  a  nU  L,  and  tuc  Force  of  the  r<imc  l^j.r« 
tide  to  ijuj\c  MN  from  A  towards  L  iiiiy  be 
fcund  thus ;  If  FN  reprefent  the  rnr-c  cf  the  Par- 
ticle againft  QN -y  in  the  Dircdjoa  Irom  A  to- 
s.  rc;  L,  then  FS  will  repreiem  the  Force  of  the 
fiune  Fftfticlc  againft  M  N  5  in  the  Direfbon  of 
MD ;  and  if  FS  reprefent  the  Force  of  the  Parti- 
cle againti  MN  from  M  towards  D,  then  wS 
will  teprefenttke  Force  of  the  iaioe  Pafdcleacaiaft 
MN  in  the  DiteAion  of  AL  fiom  A  towu%L « 
therefore  the  Force  of  the  Particle  of  the  Fluid  to 
moveMF  (oc  QJS)  irom  A  toward*  L»  is  to  the 
l^e  of  the  lame  Panicle  to  mofe  Mlf  &m  A 
towards  L,  aa  £N  isfo»;S,  that  i«,  w  FKf  j* 
toFSf,  or  as  MD^  is  »>  DF^. 

Whence  if  the  given  right  Line  AB(s)  repre- 
fent the  Vclociry  of  the  Particles  of  the  Fluid  liri- 
king  apainlt  t!ic  Right  Lines  MN,  MF,  tkoa  th^ 
T  or  L  of  the  fame  Flaidupoo  the  Plane defcribcd 
by  MF  revolving  about  the  Axis  A L  at  the  di- 
ilancc  MP,  and  direftly  oppfcd  to  the  Motion 
of  the  Fluid,  will  be  as  the  Surface  defcribed,  ni 
Velocity  jointlv  j  tbac  k,  astfxMFxMP, 
whence  to  find(finin  A  tomuds  Q)  the  Force  oF 
^  nwd  OB  the  Sarlkce  MK  $  jay,  O^t 

MN» 

to  the  Force  (In  the  DirecJtoo  of  A  L  from  A  to- 
wards L)  of  the  T'u\(.]  on  the  Oblique  Surficc  dc- 
i'cribed  by  the  Roution  of  MN  alwut  the  Axis 
AL  y  or,  which  fa  d»e  fiune  thing,  the  Quamiiy 

*XMF'  X  mT»        ^      ,    _  , .  . 

—  exprcfling  the  RchiUnce  which 


FM* 


MN', 

the  fame  Surffcc  moving  from  L  towaxds  A, 
fuffers  from  tlie  Fluid  ut  tclL  In  like  manner 
the  Reiilknce,  which  the  Sur&cc  deicrilttd  ba 
NO  revolving  about  the  Axis  AL,  mjctswi^ 
from  the  ^ieicent  Fluid,  may  be  rcj^rcl'cmcd  hf 


N0% 

Now  if  we  fuppole  the  Pmnti  MO»  and  the 
right  Line  R     to  be^ven  by  Poficim,  and  thac 

they  are  in  the  fame  Plane  with  the  Axis  AL  ,  it 
remains  onlv  to  deMrminc  the  Point  K  in  the 
Line  RF,  lo  that  the  Suitiice  generated  hy  the 

ri  t;ht  Lines  MN,  NO  revuU  inc;  about  the  Axi» 
AL  fiull  fuller  the  itaii  Refiikncc. 


Let  the  invariable  Quantities  MF  bc=:'.^^ 

...^   —  -   ,MP=r,  OR=»,  ^Q^fi  fuid  the  variibi^. 

nofethc  Line  FM,  in  thcDircaionof  AL,  froni !  Quantitiea  IPtissv,  and  NR«5  then  MN* 


A  towards  L,  then  FS  will  reprefent  the  FoTceof 


=       -f-        iinci  N  (J  -  X  c  &  1  thcre- 

ibce  the  RctUUnce  which      Sturiaoe  defcribed  by 


a  -{-«•  X  r 


the  fame  Particle  of  the  Fluid  tomove  the  Line 
M  N  in  the  Dircftion  of  M  D,  from  M  towards 
V  j  that  is,  the  Force  of  the  Pamclc  to  move  M. 
from  FA  toward* L,  htoi 
Particle  to  move  M  N,  from  M  toward  D  :  FN 

FS  S  s  Ml>  i  D.P.   Again,  if  M  D  reprefent  the  ,5  _   

itoteeof  AefiiaeftSdelBtomovc  MNfromM  mm+vv 
towards  D,  thenDP  w!l  reprefent  the  Force  of  defaibcd  by       (amlvin^  abcNtt  the  AjW  AL) 
the  fame  Particle  to  move  MN  in  the  Dire£lioa  " 
of  DP,  ftom  P  tovmds  D 1  thesefore  the  Forcej 
«f  ifaePuticle  of  the  Fluid  to  move  MF,ftiHaAl 


'  and  diat  which  the  Surface 
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iixOR'x>iQ.,      4XM'  Xtf 
VMb       s=  •  r  ' 

\^       HO'  nn-^  zz 

ft  is  evident  (from  the  Kature  of  thcQueftion) 

that  the  Quunniy  ;  — — ;  '  ought 

^  mm  -f-  vv  '  u  n  -{-z  z  " 

to  be  a  mhumamt  uid  i-^rt.  ij)8.)  confeqttcntly 
'tho  Flanoof  tboeof  noft  be  ss  o.  Whence 


Now  becaufc 


«  •'I'^^K  '  aalnvaiiable  Quantity,  therefore 
•                             »;  »  X  r  XV  _ 
—     Md  cpoleqiieiitly  -  ■  

IW  w  + «  u 

■r"  .   ,  ,.  IVbcM*  if  A  B  («)be oeaedPer 

pendicuiar  to  the  Axis  A  L,  sumI  if  the  right  Lines 

£  C,  B  H,  be  dnvm  PunUlel  tu  the  Infinitely  Ht- 

tle  Sides  M  K,  N  O,  it  will  be  4  A  B  _x_A  C; 

»  sBC »  M  P  j  and  in  like  maancr  4  A  B  •  X 

AHt'BH*:iBHt  NQj  for  becufb  the 
lllAifiN  M  F  N,  1  A  C  aw  8faid]ar»  tlMiefen: 

m  m 


"  SOU 

bavim  thus  difcovered  the  'Property  of  the 
Curve  M  D,  it  may  be  Conflru^led  by  help  tftim . 
Logaritbmetical  IJne  in  this  manriFr : 

In  the  Perpendicular  A  K  affiune  A  B  =  ^,  and 
in  the  Axis  A  L  praditcM,  take  A  E  =  /  ;  <x» 
and  tbroagh  the  Point  E  defcribe  the  Logaritbinc- 
tical  Line  £  and  let  A  K  be  the  Aflyaaptoce, 
and  I  the  Sab-tangent  ^  then  take  A  C  at  plea- 
fure,  wbich  fuppofe  =  and  drawC  N  parallel 
to  A  K,  until  it  meet  the  Logarithmctical  Carve  in 

K;  theaifARbettlcens -+i4..ll9ai4 

AP  =  -=if.2^,  —  -      C  N  {viz,  +  C  N 
A  a*  16  a*     48  ' 

when  A AEand  — CNwhen  AC-^AE) 
and  compleat  the  Parallelogram  PK,  I  (ay,  the 
Angle  M,  or  the  Point  wherein  Kllimedfifli 
F  M  will  be  in  the  Curve  requir'd. 

For  AC  being  =  z,  if  A^»r,  ml  PMaajr, 
then  hf  the  Property  of  the  Cum  A  K  OB 


Mi 


4*-^  laa  g,8+g\ 


az 


♦JIB-  ^KcQ^ym(p^-^^) 


BC( 


«  X  mm'\-  vv^ 


^:.MP(r;ai»d€ODle- 


quently 


In  like  manner,  bc- 


cauTe  the  Triangles  OR  N,  B  A  H.  arc  Similar, 
-*):BH' 


4AB'xAH^^ 


4Bh(  ^i"— V'NQ.=  ^.  Whence 

f « •  z 


nn-\-zz 
n*  X  ^  X  a 


—  \a  jandceoCe^acady, 


w «  X  r  X  w 


WhkkM 


Att^firftftnud. 

Whence  'tis  maniroft  5  that  tbe  Nature  of  the 
Curve  M  D  (which  being  revolved  about  its  Axis 
A  L*  generates  the  Solid  «f  leaft  Reliftance)  is 
Indi,  that  drawing  A  K  Perpendicular  to  the  Axis 
A  L,  and  c^hing  A  B  =?  41,  and  dcawing  B  C 
ywlid»tMyT«igeiiKef  theOiPifitii.^.  laAe 
Print  M,  Acn  itwill  always  be  ^AB*  x  A 

C:  B  C*  :  J  BC  :  M  P  the  Ordinne  paffing  thro' 
the  Point  M.which  is  the  Property  of  the  Curve  that 
cncratcs  the  6'o:id  «f  Inft  jHLff™*lKft  4i&0Ver'd 


I. 


aaz. 


caufc  B  C  is  parallel  to  the  Tangent  inM,  thcre- 
ftice  the  Tnai^  A  B  C  it  £ijiular  to  the  littb 


Tdi^gle  at  1C»  md  cvdequentl^  « s  •  s 


ts 


4<f 


4» 


indtkeftiwiag  Q» 


rityorAP(*)k=—  +^.-S*-»  hat 
by  tlie  ftiopeity  of  tlie  Xj^fiiduDetiaa  Liod. 


» :  itf : :  zCR«;;  —  =  R  N,  whence  S  — 


+  an  LavaciaUe  Quantity      and  coiilr«pirntly» 

when  C  N  vanifhes,  then  A  P  or  X  will  vwdJh 
alib,  therefore  C  M  is  the  Curve  requir'd. 

SOLSTICE  :  how  to  find  the  exafl  Times  of 
Solftices,  fee  under  7ro//cJfc  in  Vol.  i. 

i>0U14D,  Mr.  C;«rre,  of  theB. Academy  of  Sd- 
cncea  at  <PariSy  hath  niibliflted  ^«  Tear  a  BoqIe 
Sur  li^l'b  ortii  Gencrnt liu  Sou,  &c.  In  which  he 
(hews  that  S^d^  when  confidered  with  relati<» 
to  Body,  eoniiAt  only  in  the  Miodon  of  die  Air| 
but  in  fuch  a  Motion  as  is  very  different  from  the 
Wind.  The  firll  Modoo  from  wiience  Sound 
comes,  i«  produced  (lie  thinks)  by  little  Vibrati* 
ana,  or  Shakings  repeated,  which  the  Parts  of  the 
.:30iM>rous  Body  occafions  in  the  Airj  whcrca* 
Wind  con£iis  in  a  Local  Motion  of  the  Air,  with- 
out Vibrations ;  and  this  be  proves  byleveral  Ex- 
periments. '1  he  Motion  of  the  Air  in  Winds, 
will  »&  ftrongly  on  Flame,  but  will  not  atfccl  the 
Ear  with  Sound,  but  on  die  Intet]pafitioa  pf  ibiqe 
Body  which  may  occaiion  fame  Vibrarionat 

I"  Whereas  the  Agiution  of  the  Air  in  Sounds  af- 
feAiiifltPkBW}  lor  a  lighted  Gaiidl»fi»tn^n| 
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Sot? 


sou; 


Bcil  which  hath  been  ftruck,  will  not  have  iw 
Flame  agir.ncd  by  the  Snurd. 

Ho  coiKiudes  aifo,  that  Sound  is  not  produced 
by  a  fowl  and  ienlible  Vtbration  of  the  fonorous 

Boily;  but  by  infcnllblc  Vibraiions  of  the  little 
farts,  aiwaya  helped,  and  fomctimcs  occafionc<i 
by  total  Vibrations.  Thm,  when  a  Chord  Wd-n^i- 
ioofe,  It  will  movc.icrward  and  backward  quick 
enough  (when  l^ruck  wuhout  making  any  Sound 
bccaufc  thro*  want  of  being  0 rairly  extended, each 
little  Fart  can't  make  its  Vibratiooaby  itfeif,  and 
communicate  them  to  the  Air. 
■  In  ibnorous  Bodies,  in  the  fame,  or  of  different 
IV^attcr,  the  dtfleccnce  of  Sound,  aito  Grave  or 

j^cuie,  flows  ftom  the  greater  or  lefler  Spring  of  fame  Spaces,  in  all"  SlflMs  of  the  Atmofphcrc, 


Winds y  of  which  more  below.  And  he  Judges, 
thnt  the  little  (difference  there  is  bciX^ccnthcthrco 
lift  Is  umbers  of  1143,  11 48,  and  11 72,  aht'ca 
from  there  being  good  Peiidutiim  Qbcka  made 
ufc  of  in  thefc  Duerfationa,  and  tbeDifiancea 
bcinjT  confidcrablc.        .     _  ..-=-■ 

/i  ttcr  tlus,  he  propolea  to  anfwer  die  fitttowiag 
Quciiions  ; 

I.  How  far  a  Sound  moves  in  a  Second  of 
Time,  and  confcquemly  in  any  Time  afTigned* 

J.  Whether  the  Report  of  a  Gun,  difeburj^cd 
with  its  Mouth  tawar/is,  comes  fooxcr,  than  when 
its  Muzzle  is  from  the  Obfervcr  ? 

3.  Whether  Sounda  more  in  the  fame  l^me,  the . 


each  I'jrr,  ;:nd  from  the  more  or  left  quickneis 
with  which  thc!c  I'dru  du  bend  and  onbend.  Two 
8tTift|^  cfr  Wirea,  one  of  G6ld  and  the  other  of 

Steel,  ofrhc  fa\ne  Lettgtl^'ThickKefs,  and  7c'»/5c«, 
yet  will  give  a  different  Sound,  via.  the  Gold  one 
moreGnraif,  the  Steel-wire  one  more  Acute  j  be 
CJ.ufe  the  Pirrtsof  rh?  r-ok-l  :.reinore  fort  and  flex- 
ible, ?nd  iui\e  '.jls  Spring  than  ibofc  ot  the  Iron, 
ard  ih-  r  t'  re  will  have  lefh  fpccdy,  and  weaker 
Vibrations.  But  yet  Sour,<^  be  it  dv  Jlarp,  is 
ftilly.'.i  c<;/5  or  miik  ;  and  'tis  rot  the  .S/rt  v^.vl  or 
fTf^jAvivyi  ot"  Sound,  that  renders  jt  ^ar  or  jLcrp: 
Jhro7;g  SeKii/} iin(ci  from  ^rcaf  Vibrations  in  the  Air, 
and  irom  »  v^reat  p^tiafiriry  of  it,  moved  inth^amc 
time;  end  rlie  v.;:.il:  .S(mnd  is  (Ke.'.flonevl  by  the 
jullL  contr.ir}'.  So  that  the  Strength  or  Weakncfs 
of  Soond,  is  in  proportJon  rothe  ^vmttitytfAir 
pruck,  and  the  Strcpv-jt  of  the  Vibrations :  But 
Grave  and  Jcute  Sounti«  foUow.thc  TroMition  of 
g^ter  or  lefTer  Kuml>er  of  the  Vibrattixia  of  the 
Air  in  the  fame  time. 

The  Rcvcrct'.d  y>t.Jf^lliam2)erhanf,  a  very  ir. 
duftrious  and  ufcful  Member  of  the  iv  eye/  Soc:^!)- 
in  Tlilcjbplic^d'l^-nnfiFiicm,       51 3.*  hath  obii 

8cd  the  World  with  iome  very  curious  and  catc- 
iLObfcrvaiioas  and  Kxperiments  about  die  Mo- 
tion of  Sound )  being  fumifhcd  with  very  good 
lnlirumcnts,and  many  Advantages  to  make  them, 
which  others  have  not  been 
,  .He  obfenres,  that  thcfc  hath  been  a  conll-' 
derabtedtmtence  in  the  Accoonts  civea  by  good 
Authors,  Jibout  the  Velocity  of  the  Motion  ol^ 
Sound.  Sir  Jf.  tieititciit  >n  '^Princip.  Lib.i.  Tro^. 
50.  allows  but  <t«^  Feet  (or  the  Trogrcfs  of  Sound 
in  a  Second  of  Time. 

The  Hon,  },\r.  Fr.  Rehcrts,  VtiLTranf.  N» 
ftCT.  I  ;t:o  Feet. 

Mr.Sovk',  in  hhFj^ayaa  Zof^d^niiUabnd- 
€/i Moriot,  ticcYcct. 

Dr.  Il  'fllker,  in        Traftf.  N»  147. 1 558  Feet 
Mri-fci:f:!ii  in  iialt(tic.'Ti  'op.-m.  1474  Feet. 
Flamfirad  and  H/tllfV,  1 1 41  Feet. 
The  Florenrhie  AcrtH^my,  114H  Feet. 

The  Reafon  of  thk  Diwrfity  he  -udgesto-ariic, 

(i.)  From  thefc  Gentlemens  uiinr'  not  L'ood  Pen- 
dulum Clocks  ordiaatily,  but  a  String  aiul  Plum- 
met  bnly;-  of  Ihch  a  lei^h  aa  to  fwhig  Seeondi. 

l?i!t  this  latter  wny  c:in't  be  fo  cKaft  as  that  by 
a  Movement}  becauic  the  Ohfervtir's  Eye  mutt 
firft  obfcrvc  the  Flafh  of  the  Gun,  ^c.  fired; 
and  then  the  Swinji  ot  the  Pendulum,  vsliich 
takes  up  Time,  and  occalions  much  Contulion. 
(i.)  From  there  not  being  dfjlaace  enough  be- 
tween the  Sound  and  the  Place  of  Obfer\~atIon. 
And,  (j.jLProm  there  being  aa  r<;gard  had  to  the 


and  Heights  of  the  Barometer  ? 

4.  Whether  th^y  naava  ^kr  by  23!«y,  or  by 
N/5/;/?  •  •  ■ 

5.  Whether  they  mavc  TwIfTer  with,  or  flower 
a»ainft  the  Wind  ?  And  how  the  Wii^  alie^ 
them'  ,   -  .  • 

6.  Whether  Sounds  move  fafler  in  calip  or 
flill,  then  in  windy  and  rurbtilent  Wea- 
ther      ■  ■      "  ■' 

7.  Whether  a  (Wig  tranfvcrfe  Wind  accelc^' 
rates  or  retards  the  Motion  of  Sound  ? 

8.  Whether  Sounda  have  the  fame  Degree  oC 
V^clocity  in  Summer  and  in  Winter. 

Q.  \Vncthcr  tfccy  have  the  fame  in  (howy  and 
clear  Weather' 

xc.  Whether  a  great  Spuod  and  aim  a  11  one  have 
^he  iaine  Veloemr^      '  ' 

II.  \Vhcther  rhe  Sound  of  a  Gun  move  equally 
fwift  at  all  the  Elevations  uf  the  Gun  I 

ia.  Wiedicr'  dilfetenf  Sntengtha  of  Gu»-paw^ 
der  change  the  Mmion  of  the  Sound  of  the  Re- 
port? ■ 

1;.  Whether  the  Velocity  be  the  £ame  in  all 
HcipfKfs  of  rhe  Atmolpherc  above  the  Earth  ? 

14.  Whether  the  Report  be  in  the  fame  Time, 
if  the  Piece  b<ldifthargcd ill «h.<tflpt£w or  2taf/wr 
Pofition?  ■      .  > 

15.  Whether  all  kinds  of  Sounds,  as  of  Gunt^ 
Bells,  Beetles,  ^c.  have  the  fame  Velocity  I 

16.  Whether  Soiuids  beiwifteftin  the  begiiH 
ning  of  their  Motion,  and  floweft  in  die  endt. 

1-.  Or  whether  they  be  not  sathet  Cfiudit^ 
movinge^iuU  Spaces  in e^oal  Hmte?  , 

f8.  whether  Sound  move  equally  in  alt 
Regions!  in  North,  Sourl\  (fc.  CTimitls? 

19.  Whether  Sound  move  in, a  right  Line  the 
n^a^  iny»  or  whether  aloyt^  the  Battfafa  Sutw 
face? 

To  Iblvc  thefc  Problems,  Mr.  Devham  was  at 
the  trouble  of  getting,  and  had  the  advantage  of " 
bearing  and  feeing  from  tiie  Tower  of  his  Parifh- 
Church  at  Upmnjjlsr  injrffw,  many  Muskets  fired 
atthcdiflance  of^ t,2»"»  And  fo  far  as to  ^  Miles; 
beyond  which  he  couid  not  hear  in  that  wood]|t 
I'i  ace,  the  Report  of  a  Musket.  But  tho' the  Fi- 
ring of  theic  fmal!  Arms  did  him  much  Serlvtelri 
his  Defign,  he  was  much  better  fervcd  bv  the 
Oidnance,  or  great  Guns,  on  Blaek'Heath  5'  fcr  htt 
could  from  his  Church  arorofliid,  sVx::\s  by  N?ghe 
with  his  naked  Eye,  and  by  Day  with  a  Tele* 
fcopc,  fee  the  Flafncs  of  the  SaUen  (n  fort  of  Ciiir 
J, on)  there  fired,  to  excreife  her  Ma  jelly's  ynunj» 
Hiigineers,  and  hear  their  Report  very  plainly. 
On  thefe  he  made  many  repeated  ObfcrvationT j 
..nd  ut  hl\,  by  ftvour  ot  the  Board  of  Ordnance, 
hu  got  leave  to  have  two  Sakers  (fee  that  word  in 
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Vol.  t.)  to  be  placed  one  by  another  on  the  Heath, 

but  with  their  Muzzles  quite  contrary  way<!  ;  nnd 
m  the  I  ;th  of  jFei-.  1 7c  J  to  be  difchargcd  continu- 
ally every  half  HottT,  firom  6  in  the  Kvening,  till 

at  >Night :  There  was  a  fmall  Gale  of  Wind 
blowing  ^irciUy  againil  the  Sound. 

The  Interval  between  the  Flafh  and  the  Re 
pirt  of  each  Gun,  he  always  found  co  be  about 
x»o,  or  1 22  half  Seconds  of  Time.  He  mentions 
Kxhthcre  Numbers,  bccaufc  the  Sound  of  the  Re 

Crt  always  came  doable^  the  firil  within  120 
If  Seconds }  the  feeond  (whidihe  tajcesto  be 
an  Echo  fiom  the  Wind-Mill,  OT adjacent Houfcs 
on  Siack-Heath}  within  122. 

He  obferved  no  difference  in  the  Time  of  the 
Sound's  Progrcfs,  when  «hc  Saker  was  fired  to 
'xardi  him,  or  from  him,  which  anfwcrs  hisfecond 
Queftion. 

Kor  did  he  find  that  any  different  Elevation  of 
the  Icvcral  Muskets  made  any  alteration  in  the  Mo- 
uonof  the  Sound  ;  which  is  aji  Anfwer  to  his  i  itb 
fprc  '!  Tf'.   And  rofcj'vc  the  i  :th  Query,  he  found 
that  diticrcnt  ^auunti  or  Straigths  of  Powder, 
made  noaltcranbn  in  the  P'elocity  of  the  Sound's 
3ifoticn  ;  tfao*  tt  mani&ftly  did  to  in  tfao  ^tagth 
oftheKoife.  Nor  did  he  find  that  there  was  any 
'Variety  in  the  Time  oF  the  Motion  of  the  Sound, 
dthcr  by  Night  or  Day  j  whether  it  were  clear  or 
cloudy   whether  it  rained  or  fiiowed,  vrhether 
the  Barometer  were  hich  or  low,  and  whether  it 
were  Summer  or  Winter }  which  iblves  his 


were   ouiU"««  »»miw  i     wriiivu     watw   uta  i.-^   •  »47,         utM  0Wltl 

9, 4,  «r,  S,  9  Qoeries.     He  found  alfo,  in  anfiser  RefieOions  by  Echoes. 


to  his  15th  Qucftion,  that  all  kinds  of  Sounds,  as 
of  Bclb,  Beetles,  Muskets,  ^c.  trom  the  iamc 
Diftance  came  to  his  Ear  in  the  fame  Time. 

And  the  lamchc  found,  as  tointenfc  orftrong, 
and  languid  or  weak  Sound83  which  anfwcrs  his 
icth  Qucftion. 

By  repeated  and  very  accurate  Obfcrvatiww,  he 
aHbtuund  the  Motion  and  Time  of  the  Progrcffion 
of  Sound  to  he  in  all  refpccls  equable^  which 
iblves  die  17th  Problem  a 


 ijih  Problems  that  is,  that  Sound    .   .   

mores  juft  an  En^ltjb  Mile  In  9^,  or  9,  25  half  dy,  in  order  fhat  diey  miy  exert  their  Spring  or 
Sect  nds  j  two  Miles  in  ibj^  ^uec  Msks in  a?^,  elalHck  Force  (7.)  It\  'Ph'fkfoptical  7'ranJit{iio»Si 


^c.  an<Lfo  00  unitbrmiy 
•As  to  his  Iftft,  on  9th  Qucftion,  he  is  confirmed, 

tliat  Sound  moves  the  ncarcft  way,  and  that  it 
dodi  cot  creep  along  the  Barth's  curved  Surface  : 
And  he  believes  (to  anfwer  to  the  14th  Query; 
that  the  Velocity  of  the  Sound  is  the  fame  in  Accli- 
vifi  s  and  UJecUvttes  j  tho'  he  hath  not  had  oppor- 
tunity of  making  Expteimeatt  itmiglb  to  oeter- 
nine  it  cxaftly. 

From  the  Communications trilich  his  Friends  in 
Italy  have  afibrdcd  him,  he  thinks  the  DifiFerence 
ff  Regions  or  Climates,  makes  no  difference  in 
the  ^*,otionof  Sounds  j  which  is  an  Anfwer  to  bis 
iSth  QucfUon. 

He  ^Hind  that  Tery  thick  cloudy  and  fnowy 
Weather,did  always  leucnand  dull  the  Noile  made 
by  thcDifcharge  of  Guns,  ^c.  whereas  in  frofty 
and  clear  Weather,  they  were  much  more  audi- 
ble, clear,  and  dtilinA,  than  at  any  other  times. 

By  many  repeated  an;l  accurately  made  Expe- 
liments,  he  diicovcred,  that  contrary  Winds  do 


prorortitm  to  their  Strcrr'th  ;  which  is  what  the 
Ttcrenrine  Virtuoij^  and  many  others  have  formerly 
beeaentirely  miftakcn  in  j  afleiting,  that  Contra- 
riety of  Winds  occafion  no  Ketanutioo  of  the 
Mocion  of  jSound. 


SOU 

By  Obfervations  and  Experiments,  made  widi 
proper  Inftrumcnts,  about  the  Velocity  of  the  Mo- 
tion of  Wind,  he  concludes,  that  iu  the  greatclt 
and  moft  rapid  Stc»ms  that  ever  blew,  the  Wind 
moves  not  aoove  60  Miles  an  Hour,  and  perhaps 
not  above  <c  5  whereas  Sounds  may  go  above  700 
Miles  in  the  fame  time  :  and  confcqucntly  they 
cannot  be  the  iame  Particles  of  the  Air  or  AtmO> 
fphere,  whidk  carry  both  $  at  leaft  they  can't  be 
moved  after  the  fame  maimer.  He  concludes,  as 
abovelaid,  that  the  Velocity  of  Sound  is  fuch, 
that  it  Olainarily  moves  5;«o  Feet,  or  an  Etiglijb 
Ni ile,  in  9|  half  Seconds :  And  that  it  moves  571 
in  a  hal^  and  1142  Feet  in  a  whole  Second  of 
Time.  Bnt  diat  the  Winds  may  fo  afleft  it,  by 
confpiring  with  its  Motion,  as  to  carry  it  600  Feet 
in  half  a  Second  j  or,  by  being  contrary  to  it,  to 
retard  it  fb,  that  it  may  not  move  mdie  than  ftfo 
Feet  in  a  half  Seconal  of  Time. 

He  concludes  with  flicwing  the  Ufes  that  may 
be  made  of  this  Knowledge  of  the  Velocity  of  the 
Motion  of  Soimd,  in  meafuring  the  Diftanccs  of 
Ships  at  Sea  from  one  another,  or  of  a  Ship  from 
Shore  ■  of  Forts  and  Batteries  one  from  another,', 
or  of  any  Places  at  Land  within  the  hearing  of 
the  Report  of  a  Gun  j  of  the  DifUiwes  of  Thun- 
der, Clouds,  CT'r. 

in  ^JbH»fij>Jnc4i  2rMfii8iMS,  K^  xj^,  you 
have  In  Accmut  of  the  Dodrine  of  Sounds,  by 
Narcijfus  Ti\fho^  of  F  k'  S  andZp/^M?;;  and  iri 
N^.  a47i  of  the  Swiftneis  of  Sounds,  and  tbeic 


In  the  Hiffory  of  the  Royal  French  Academy  for 
j^.^D.  lyoo^  they  fay  it  hath  been  experienced, 
that  a  Sound  moves  1 80  of  thek  Trnft  1  in  a  Se- 
cond, or  z^T,  middle  French  leagues  ii  an  Hour. 
( I.)  Therefore  they  conclude, thaf  the  Alir  mul^  be 
moved  or  ftruck  at  firft  with  a  ver/  gt*at  Smart- 
ncfs  or  Swifrnefs.  (z.)  All  Conjcfturcs Jind  Phyfi- 
cal  Rcafons  'peHuade  us,  that  this  Motion  or 
Stroke  on  the  Air,  muft  be  impreflcd  by"  very  brisk 
Vibrations  o€  the  Imall  Fkrts  of  the  fbnorous  Bo- 


K*^.s97,  you  have -an-  a^ciMUTt  of  fome  Expeti- 
nents  of  Mr.  ASneibiveV  whereby  it  apjpears  plain- 

rhat  as  cxhaurtinp;  t!ic  common  Air  out  of  a 
Receiver,  doth  very  much  Icfiibn  thcKoife  made 
by  the  Bell  there  hung  aof  flmcic,  fif' crowding 
orconveyinj»  more  Air  into  aVeffel,  madeoripur- 

£ofc  for  fuch  Condcnfations  of  Air,  did  very  len- 
blyauanent  the  Sound  of  the  included  Bell. 
SOVERAIGN,  was  a  Piece  of  Gold  Coin, 
Currrent  at  2;  Shillings  and  Sixpence,  'm  1  H,S, 
when,  byliulenture  ofthe  Mint,  a  Pound  Weight 
of  Gold  of  the  old  Standard  was  to  be  coined 
into  24  Sovcraigns.  In  54/?.  8.  Soveraigm  were 
coined  at  ao  Snillings,  and  half  Sovcraigns  at 
Shillinn.  In  4  Ed.  6.  Soveraigns  were  coined 
at  24  Shillings  a-piece,  and  in  HE.  6.  at  3c  Shil- 
lings; and  alio  in  li-./i  i. 

60WM£,  is  a  Term  of  Art  ufed  in  die  Betbe^,. 
(fueTt  and  (eems  a  Gorroptionr  fram  ttfe  Fnndt  SMh 
: I i.e.  remembred:  For  the  Stat.        5.  c.% 
in  the  Original  FnttcbJtuthfDes^reats  oriens  Spur 


always  retard  die  Motion  of  Sounds,  and  dntin  f«Mr.AndfiichBflieat8andOlifhaldesasarenoeto 


he  remembred,  run  not  in  Demand,  /.  e.  arc  not 
leviable.  So  now  in  the  Exchequer  they  fay,  fuch 
£IM»tB  as  the  Sheriff  by  his  Induftry  cannot  get, 
kre  Eftreats  that  Sorvne  not ;  and  Efitun  tbtf 
Svmnfit  are  fuch  as- he  may  gather.  '  ^  *-  - 

SFHBBJv 


Digitized  by  Google 


S  P  I 


S  f  L 


Sphere  :  i.  THo  Surftce  of  a  Spheieli  equal 
to  the  Periphery  of  agreatCiide,  auddpficd  by 
its  Diameter  ^  Ha^iy  P*  7^ 
s.  The  Areaofuiy  Segment  of  a  Sphcte  cut  oft 

by  a  Pbin,  or  by  two  Plains  which  are  parallel, 
is  to  the  whole  Spherical  Suriacc,  as  the  inter- 
cepted Portion  of  the  Diameter  is  to  the  whole 
Diameter.  \\Tiereforc  putting  r—  Radiiw,  c  =  Pc- 
riph.and  x=^  the  intercepted  Diameter  j  the  A- 
lea  of  aDySegnent  sniy  be  ftnnd  by  this  Pwpor- 


tion. 


i: 


2  r .« ! 


trc.  cx 


The  Part  of  the  Spbefe'aSilrfiicc  contained  be 
tween  the  Seni-ctitdar  Arkt  of  any  two  (Great j 

Intcrfefling  Circles,  is  to  the  whole  Surface, 
the  Anple  of  inclination  of  the  Planes  of  thofe 
Giclea  H  to  4.  rif;ht  Angles. 

5.  When  the  Diameter  of  any  Sphere  is  cqua 
to  the  Radius  of  any  Circle,  then  the  Area  of  that 
Circle  will  be  equal  tothe  Snrfiwe  of  the  cone- 
fponding  Sphere. 

4.  The  Convex  Area  of  a  Cylinder  Circum- 
fcribing  a  Sjphere  of  the  fame  Diameter  with  its 
bwn Altitude  (which  in  this  Motadon  will  be  2  r  c> 
if  Quadruple  of  the  Area  of  the  Bafe ;  and  con- 
fequcntly  =to  the  Area  of  tic  Sur^icc  of  the 
Sphere,  aod  theSurfiice  of  an  Hcmilphcre  i^ 
as  «»  twiee  the  Axea  of  one  of  its  grcKt  Gr^ 
dct» 


'  f.  Suniofet'^  Square  A  L,  together  with  the 

Semi-circle  A  B  D,  to  revolve  round  A  D  as  an 
Axis  ;  then  will  the  Line  K  L  generate  a  Cylin- 
drick  6uri".ice  —  to  the  HcDufphcrical  one  genera- 
ted by  the  Semi-circle  fby  Wh  rLf-rL- if  any 
Point,  as  M,  be  afligncd,  and  iiuo  it  P  N  be 
Arawn  Kormalto  A  D  ^  1  fay,  the  SurfeccorRing 
40^ribed  by  will  be  equal  to  the  Segment 

ocfcribcd  by  theibic  A M.Forthe Ri ng dcfcribed 
by  KN,  will  be  to  the  whole  Cylindriclc  Surface 
aefcribcd  by  K  JL,.mK  K  L.  And  the  Seg- 
i^t  made  by  the  Rjevolutkm  of  the  Ark  AM, 
15  to  the  whole  Spherick  Surface,  as  A  P,  A  D, 
that  is,  as  K  N,  k.  L.    Wherefore,  ^c. 

About  the  Dimenfions  of  the  S^ere  and  Cy- 
linder j  fee  Dt.mUis  'm  ^iil^/kiufl  ^rmfiiQ* 
M®.  zfSt.  J^  547. 

'  SPIGURNEL,  wa« anciently (^/f;f«rw//w) he 
t^athad  the  OflScc  of  the  EJpigtmtaniia,  orScalinrr 
<rf  Ac  King's  Writs.  This  Word  Spelttian  anil 
'■Xiu  I'ycyi"  rccite,  without  interpreting  it.  Bur  it 
Teems  to  be  taken  isom  the  Saxont  S^arrav^ 
whkh  figtdfies  to  fina     Su^  «c  Sem.  Kenr 


SPIRITUALITIES  of  a  Bifhop,  are  fitth  ftw- 

fits  as  arife  to  him  from  the  Benefit  of  his  Jurifdic- 
tion  in  his  Diocefs,  and  tKtt  at  a  Baton  of  the 
Parliament  t  fuch  as  rhofe  of  hisVifiatkiM,  bffir* 
tutions,  Ordinations,  ^c. 

SPIRAL.  Line.  See  on  this  Subje^l  further, 
Stefhano  de  AtfjsUs  dg  It^mtii  ^rttiim  untr^ 
fhy  Sec.  'Petofoii. 

II.  Sullialdi  ^mnJlratioTies  Novit  He  Sf  irali- 
kiu 

SPLEEN.  The  Vdle]  which  in  Bca£U  they  call 
the  Milft  it  fitoated  in  the  kft  Hyfedmdrmii^ 

under  the  SiVz/i&r^rgw;,  between  the  Ribs  and  the 
Stomach,  above  the  left  Kidney  ;  it  is  tied  to  the 
^erito7i^u)n,  ro  the  Diaphragm,  and  to  the  Oitun' 
!i!Vl.  'Tis  ot  a  bluelfli  or  leaden  Colour,  of  an 
oblong  figure,  thick  at  the  edges,  and  i>ot  thin  as 
the  fiver :  It  hath  two  Membranes,  the  Exter* 
nal  eomes  from  the  ^entondtfim  5  the  Internal 
Membrane  is  finer  and  thicker  than  the  External : 
for  if  you  blow  into  the  Splenick  Artery,  the  Air 
will  pala  thro'  the  one,  but  not  the  Mher.  Its 
Fibres  are  not  regularly  woven,  as  thofe  of  other 
Membranes  feem  to  be,  but  they  come  from  in* 
numerable  Points,  as  Radii  from  fo  nuny  Cen- 
tres ;  and  die  Fiwes  of  one  Point  are  regularly 
woven  with  the  Fibres  of  the  Points  furrounding 
it.  It  receives  Veins,  Nerves  and  Arteries  from 
thofe  that  enter  the  Spleen. 

The  Subftance  of  the  Spleen  is  rot  only  T:cpt 
together  by  its  two  Membranes,  but  alfo  by  mnu- 
meiable  Fibres  which  come  from  the  Points  of  the 
Internal  Membrane,  and  are  in&tted  iothePoime 
of  the  oppofite  fide  of  the  fame  Menbnoe)  and- 
Expanfion  of  the  Extremity  of  thefc  FibteaftCtt 
to  compofe  the  Internal  Membrane* 

The  Spleen  is  compofed  of  an  infinite  Kambef: 
of  Membranes,  which  form  littleCelliand  Cavities 
of  di^ent  figures  And  Bi^e^»  wluch  commu- 
nicate widt  fine  anodier,  and  axe  always  fidt  «f 
Blood. 

At  the  Extremities  of  the  Blood  Vef&ls  in  the 
Spleen  of  Sheep,  we  find  fcvcral  white  fbft  Specks 
wnich  Malpighius  calls  Glands. 

The  Spleen  hath  Arteries  from  the  Caliaca^ 
whofc  Capillary  Branches  make  trequent  Inofcu- 
latiooB  upon  tae  Membranes  of  the  Cells.  It* 
Vdna,  whofc  Bxtremidet  cooununicate  with  no 
Cavities  of  the  Cells,  as  they  come  out  of  the 
Spleen,  unite  and  make  the  RaatUi  Spkmcui  of  the 
Torta,  which  carries  the  Blood  fiwn  the  Spleen  to 
the  Liver.  Thefe,  with  its  Nerves,  which  are  confi- 
der<ible,  from  thc'Plexus  SPknicvs,  are  equally  di- 
ftributcd  thro'  the  whole  Snbftance  of  the  Spleen, 
being  all  included  In  a  cm fmnCapfuta.  Thereat© 
1  ikewife  a  few  Lymphafick  Vef&ls  which  ari&  flMB 
the  Spleen,  and  i£lchaige  theoiielfcs  into  tbA 
jMubny  Giands, 

The  true  Ule  of  the  Spleen  b  yet  nneertahi; 
the  Antients  thought  it  to  be  die  Receptacle  for 
the melancholick Humour:  fome  finceconfiderios 
thatin  the  Spleen  there  are  a  great  Number  of 
Membrarcs  Fibres,  and  alfo  many  Nerves* 
have  thought  that  the  Blood  is  attentiated,  and 
becomes  more  fpirituous  in  the  Spleen  s  And 
,:cnfidcrin  '  th  t  the  moll  of  the  Blood  in  the  IJj 
vcr  comes  immediately  from  tlie  Spleen  aod 
Omentum,  they  think  that  one  fumilhes  the 
OleagjoQiu,  the  other  the  SyiritiKNis  past  of  di0 
Bile. 
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.  SPOTS  in  the  Sua  i  Befides  what  may  be  cqn- 
-ctaded  aboot.  riiefii  SbUr  Spots,  being  no  PUnecs 
Miolvlng  round  the  Sun's  Body,  as  Come  have 
■  dia^ght j^Dr. i^ooAf ,  in  hisOj>era  'Poft.  draws  tiicfe 
lttltlier«andufions :  (i.)That  thefc  Bodies  are  ei- 
ther opakc,  and  hinder  the  Sun's  Light  tVom 
pafliog  thro'  themj  or  eii'c  are  incosnbuftible  and 
daric  bodies,  iriiich  will  aftidnoldghtat  all  for  a 
certain  rime,  and  do,  as  it  were,  qneiuh  and  dead- 
en that  part  of  the  Sun  where  they  rife,  (i.")  There 
appear  in  fomc  Parts  of  the  Sun's  Face,  sAfoNebuU 
or  Clouds ;  in  fotiie  oAtm  FocuUf  or  Blues,  which 

Sivc  a  clearer  Light  than  the  other  Parts  oiThis  Bor 
y.  The  Spots  are  fubjeifl  to  incrcafc  and  dc; 
creafe,  haTiqg  fomettiiios  covered  a  .port  of  the 
Sun  bigger  tluia  all  J3!v»v^,  attd^finenmet bigger 
than  the  whole  Surface  of  the  Earth.  Ine 
-  Motion-of  th^fe  Spots  id  always  bom  Hafi  to  Weft^ 
.  according  to  die  Order  of  a  Line  <^  Sines,  begin- 
ning from  ^hc  Center,  of  which  the  Sfmi  diame- 
ter of  the  Sun  is  Radius.  And  this  Motion  ap- 
pears to  bd  in  a  firaight  Line  in  the  beginning  of 
•  5^0)9  and  December  j  when  the  Earth  is  in  tnatl 
part  of  the  Plain  ot  the  EclipticJc,  which  cuts  the 
Plain  of  the  £quino£Ual  of  the  Sun's  turbinated 
Moritm.  At  other  times  the  Line  of  their  Motion 
is  incurvated  and  bent  into  an  Ellipfis  j  which  is 
greatcA  when  the  Earth  happens  to  be  in  thpfe 
Parts  of  the  Ecliptick,  wlkich  are  the  extreme  Li- 
mits of  it,  compared  to  the  Plain  of  the  Sun's 
Equinoctial ;  And  this  alfo  is  twice  a  Year,  viz, 


Snthenriddte  between  tbe  Kodes,botli  Plains  paf4jFcft  with  a  Qrofs-^ktw^  or  Zottg-hv,  ready  to  fhoot 
fing  tbfo*  tbe  Oemre  of  tlieSon,  iJiat  ia,  about  thtf  at  a  Deer j  or  dfe  tAen  he  is Jlofidif&cloCG  up  by 


beginning  of  and  September.    Whence  be 

deojices,  bv  undeniable  Pentonflratioo,  that  the 
SttB  ia  of  a  Globnlar  Figure;  and  that  itmovea  on 

its  own  h  xis  from  Eaft  to  Wefl :  As  alfo,  that  the 
.  ,/Lxis  of  his  turbinated  Motion  remains  fixed,  and  is 
•  fthvaya  dirccicd  towards  the  fame  Point  in  the 
HeaTens,  as  the  Earth's  Axis  is  found  to  do  ^  as  alfo 
tbe^Axis  n't  Jupiter  and  Saturn  is,  as  far  as  can  yet 
bcdifcovcred  by  the  Spots,  Satellites,  and  Ring  of 
thefc  Planets.  { 4..)  He  obfer\'cs  alfo,  that  there  is 
a  kind  of  Torrid  Zone,  or  certain  Space  or  Breadth 
on  each  fide  the  Sun's  Equator  towards  the  Poles, 
in  which  thcfe  MacttUe^  NcimUe  and  FacnUe^  do 
appear  moft.  Whereas,  without  thefc  Limits,  or 
in  the  temperate  Ziones  (as  with  regard  to  our 
Sarth  they  may  be  called^  they  i^^ear  bat  fcl- 
dora,  and -never  towards  the  Polarparta, 

SQIJADRON  of  Ships,  is  a  Divifion,  or  part 
of  a  £leet,  commanded  by  a  Vice  or  Rear  Acuni- 
ral,  or  fiane  odicr  Ommiaiider  or  Cvmuuln'tt  as 
they  call  it{  but  the  ^mnher  of  Ships  hi  it  is 
uncertain. 

SQUADRON,  is  a  Body  of  Horfe,  whofc 
^Number  is  not  fixed  ^  but  ufually  is  from  ico  to 
»oo  Men,  according  to  the  General's  pleafure, 
the  ftrength  of  the  Army,  and  as  occafion  (erves. 
Ufualiy  a  S<|uadron  confifts  of  5  Troops,  each  of 
50  Men,  and  it  never  exceeds  200  Men ;  becaufe 
a  greater^ umber  than  that  can't  beadvantageoufly 
polled,  nor  have  room  to  *Sl  in  narrow  GrounJ, 
mods,  Marjbes,  Defies^  &c  The  Eldeft  Troop 
takes  the  Rigbr  of  tne  Squadron,  and  the  Second 
<heZ<r'^»and  the  yottogett  the  Center.  A  SquA- 
dnm  ia  always  drawn  vp  t  deep,  or  in  ;  Ranks, 
with  the  length  of  a  Horle  between  each  R  ank.Thc 
Standard  is  always  in  the  Center  of  the  firfi  Ranlt. 


To  form  any.  K umber  jO^. Men  into  a  Sqiu^_ 
Battle,  as  fuppofe  <oo,  extia/ft  die  ncaicft  Squaie 
Root  of  5CO,  which  is  in  Integers  2;  j  and  that 
will  give  tie  Number  of  Men  for  R^nk  and  Flic. 
There  will  be  a  Remaindc^r  of  16  Men,  who  may 
be  difpofcd  of  as  the  Commandpr  f  hinks  h'd\, 

SQtJ ARE  Sattalionof  Qr«md^  is  j^jieo  the 
Ground  of  the  Flanks  is  of  theianie  c^ent  as  the 
Ground  of  the  Front  and  Rear.  To  make  a 
fquarc  Battalion  of  Ground  j  as  fuppofe  the  Num- 
ber were  tfo»  multiply  tfo  by  the  Number  of 
Feet  wlucb every  Man  takes  up  in  Front,  the  Pro-- 
duft  will  be  180  J  divide  vbit  by  7  ,  w  hich  is  thp 
Number  of  Feeti  each  Man  takes  up  in  depth,  6c 
which  ia  t^ediS^nce  of  the  Rank*,  the  Quoti  coc 
withoat  a.  FxaAibn,  will  be  15;^  whofc  fquaco 
Root  is  5  J  which  will  give  the  Numberof  Men  i)& 
ile.  And  if  you  divide,  thf  firft  given  Kumbec 
60  by  tbis.^oor  5,  you  will  quote  izy  which  Is 
the  Number  of  Men  in  each  Rank. 

SQ.U  ARE  Holt(rj!^  or  tsqllm  Square^  in  t:he 
Military,  is  a  Body  of  Foot  drawn  up  whfi  an 
mpty  fpace  in  the  middle,   for  the  Colours, 
Drums  and  Baggage,  faciiig  and  coveqed  by  the 
Pike.'!  every  way  to  keep  off  Httfle. 

STABLE  SIAND,  is  the  Term  forone  of  the 
four  Evidences  or  Prcfumptions  whereby  a  Man  ia 
convicted,  to  intend  the  Uealing  the  King's  Deer 
in  the  Forpfts.  The  other  three  arc  •Dog-/{raiv,^ack- 
lfear,And  Hloody  hand.  This  Stabie-ftaud  is,  when  a 


that  hath  an  equal  Nnmber  of  MeninlUitik  and 

FUe.  •  ■  'i 


aTiee,C9i;.  vith  Gtey-honndafin  aXi^'j&ily 
to  iUp>     '  •*•./•'■, 
STAKfi,  tatheKameofafinan^fftr/i^fedily 

Smiths  ^  fometimes  it  ftands  on  a  broad  Tron-fa«», 
on  the  Work- Bench,  to  be  moved  iip.  and .  dovm 
occafiooally  j  and  fbmetiniea  it  hath  a  ilrdng  Inn 
Spike  at  the  bottom,  by  which  'tis  fixed  to  feme 
place  on  the  Work-Bench.  Its  ufc  is  to  fct  fmall 
and  cold  WqiIe  Stn^tt  by  haiiBaierin|i;  U  on  din 
Stake,  or  to  cut  or  punch  upon  wi%  the  told 
Cbijfel,  ot  cold 'P unci. 

STALLAGE,  was  a  cuftomary  Rent  paid  in 
Fairs  or  Markets,  for  the  Libeny  of  a  SttU  or 
Standing,  by  the  Stallangers  or  the  Creamers,  i.e. 
thofe  Traders  who  expofcd  their  Goods  to  Sale  on 
the  ikid  Stalls.  In  Scotland  they  call  it  Statlenge  $ 
die  AmMm  called  it  SiliMotiaim  6am' Siliqua, 
which  was  their  firll  and  baft  Weight' a  kind  m 
CaraS  of  4  Grains. 

STAMPING-MILL,  called  alfe  a  jRaMftm^ 
jlfill,  is  a  Mill  ufcd  in  the  Tin  works  to  bruKc  the 
Ore  imall.  See  the  Delcription  of  it  unddt 
Ttu. 

STANDARD  for  Gold-Coin  in  F.tigland,  is  Iz 
Carafts  of  fine  Gold,  and  z  Carats  of  Qippet  j 
and  the  French  and  SpaniJ}}  Gold  aitfnearlyot  tKo 
fame  Standard.   See  CaraEl- 

Tot  Silver-Coin,  1 1  Ounces  and  1  Penny  Weight 
of  fine  Silver,  and  18  Peimy  Weight  of  Copper, 
being  melted  together  is  the  true  Standard,  and 
fuch  Silver  is  caUed  Sterling.  \VTien  eidierGoM 
or  Silver  is  finer  than  Standard,  they  call  it  better  ; 
if  coarfer,  'xorfe :  and  they  reckon  the  excels  or 
defea  by  Carads,  and  Graina  of  a  CaraAin  Gold, 
and  by  Penny-weights  in  Silver.  And  it  is  thua 
difcovercd :  They  take  a  fmall  Quantity  and  of-  . 


SQUARE  Sattcl,  or  Satta'ion  of  Men,  ia  onjcJ/SgK  it>  that  is,  weigh  it  very  eta£ll^,  and  then 

nlelt  it  in  a  Qudbfe 


with'  a  flrong  Firc,  fo  1on!> 
£  c  c  c  c    ■  tiU 
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till  the  Copper,  or  other  AH/jy  mixed  with  it,  bt 
burnt  Avrxfi  When  cold,  they  weigh  it  again  ac* 
cuntely  )  md  if  it  hath  loft  nothing  of  the  firft 
Weight,  they  call  it  fine  Gold}  if  it  hath  loft  ^4 
part  of  its  Weight,  they  call  it  Gold  of  24  Ca- 
ra^,  or  one  Cantft  better  than  Standard ;  if  it 
have  loft  flpartt,  then  'tis  22  Carad*  fin^ ..or 
Standard  ;  ifit  Ibft  ^1  partv,  'tit  callea-  si 
C  irailsfinc,  or  i  Caraft  w>r/^  than  Standard,  £«?c 
And  fo  they  aflay  Siiv^  only  they  compute  its 
Soft  by  Penny-weights,  fiS?. 

STANNARIES ;  arc  the  Mines  and  Works 
«herc  (Stamum)  Tin  is  dug  and  fmclrcd ;  as  in 
CmnogBt  ind  omer  Places.  There  arc  fcTcral 
Laws  about,  and  Liberties  granted  to  the  Sranna- 
fy  Courts  infeTeral  A^h  of  Parliament  j  as  in  the 
UM^  of  I.  and  aftermida^  m  Mtidg'd  by 
^d'x.  5.  and  in  17  Car.  i.  c.  15. 

STAPLE,  fignifies  this  or  that  Town,  Gty  of 
.place  where  the  Merchants  of  Eiiglani  were,  by 
fJdi  c(f  ParHamenc,  to  cany  their  Wool,  Qothi 
and  tin,  f$e,  a!^  Tudi  ulEe  Sntl^  vt  StMd' 

fjsg  Commoditica  of  iJna  Land,  in  order  to  their 
lieiitf  fold  by  the  dear.  Thefe  Places  you  will 
findm iefttti StttiAd,  appointed  and  altered  by 

the  Kings  of  England^  waa  the  fccond  Year  of 
JBd'X.  3.  to  the  fifth  of  Edw.  6.  and  what  Officers 
ifliefe  Stifles  had  belongjbig  tt»  them,  you  may 
fee  in  Jnno  a?  JE".  3.  Srar.-i.  e.21.  The  Staple 
unodities  of  this  Land,  are  Wool,  Leather, 
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SilTer,  fuch  as  we  now  call  Standard.  But  the 
word  Sterlii^^  as  being  a  Piece  of  Money,  gene- 
rally, if  not  ftlwaya,  fignifiei  atpMiif.  And  as  fer  a 

!ood  while  together  there  was  no  other  Coin  but 
'ennya;  and  that  ^Denariui  fignifies,  in  many  Au- 
thors, the  fame  as  Nu/ftmus  j  all  good  StrnddV-dSH- 
ver  came  to  be  called  Sterling  Silver^  and  good 
Money,  Sterling  Money ^  as  it  is  to  this  day. 

STILES  J  the  upright  Pieces  which  go  from  the 
bottom  to  the  top  in  any  Wainicot,  are  by  die 
Wnfattoii  celled  SHtts*  ■  ■ 

STILOBATUM,  is,  in  ArchiteaHe,tte  Body 
of  the  Pcdeftal  of  any  Column.  . 

STIPULATION,  in  the  Civil  Law,  is  t  G»- 
traftmadc  by  Words,  and  not  in  Writing,  by  ask- 
ing ft  QueiUon,  and  receiving  prcfently  a  proper 
Anfwen  Had  in  this  Contra^  the  ObligAkn  is 
only  upon  one  fide,  /.  e.  on  the  fide  of  the  'Promi- 
fer,  who  WLtcsiWcdReiis tDelmdi,or'Promitte»dij 
as  the  StifuUuor^  or  Cf f/tfror,  to  whoev  the  Promiie 
it  made,  emacalled  EMsOnMit  ^  StiPuUtndi. 
This  «ai  Hieold  Seow,  Imt  aotrwidi  as  the  Woid 
Stipulation  is  commonly  ufed  for  the  Afl:  of  the  Pcr- 
fon  obliged  j  and  fome  iky  that  the  Word  Stipt- 
lator  is  common  both  to  iJobtnr  and  Ciedkar. 

STOMACH,  fccVenrriculr/s.  Monfieur  Chi- 
rac, Profcflbr  of  Medicine  at  Mmtpellier^  hath  by 
an  cafy  Experiment  flicwn,  tha^  the  Force  of  the 
Stomach  alone  (in  Vomiting)  without  taking  into 
coofideration  the  Mufcles  of  the  lDy<i//trrtg«and 
Jl>dcmen  (whofe  force  Miger^  is  more  than  tltttof 
2480C0  Found  wei^)  it  eqeai  to  duu  of  jaooa 
Pound  weight. 
STRAIKS,  in  Gunnery,  are  Plates  of  Iron  of 


ooHetls  Lead,  Thi,  Better,  Cheefe  and  Cloth ; 
as  appeals hy  14  BUb*  a.  c,  i.  tho'  ibme  wiU  allow 
only  the  firn  five.  '  ' 

STAR.    All  Deeds,   Obligations,   Contrafls,    ,       

B-eleafes,  ^c,  of  the  jevs^  were  antiently  caUed|die  ki^th  and  breadth  of  ooe  of  the  fix  fejhes, 
StarSy  from  die  Sbittr^  uDeed  or  ODmnft. 

Thefe  were  fomctimcs  W'tittcn  in  Btt/ftwA  ItU' 
ttMf  but  ufually  in  Hebreiv  alone. 

^AR-CHAMB£R  $  was  a  Chamber  at  Wefi- 
mijijler,  formerly  fb  called,  fi^m  its  Roof  being 
painted  with  Stars.  Heuryiiic  Seventh  and  Eighth, 
ordered  by  feveral  StflMtea,  An  the  Chancellor, 
aflifted  by  others  there  named,  (vid.^H.  7.  r.  i. 
and  21  M-  8.  c.  1.)  (hould  have  Power  to  punifh 
Aouts,Riots,Forgeri£St  Eml/raceries,'Perjttries,  and 
fuch  other  Miidemetfoorty  at  were  not  fufficient^ 

Sovidcd  (or  by  the  'Common-Law  j  load  for  which 
c  inferior  Judges  are  not  fo  proper  to  give  Cor- 
re&on.  But  this  Court,  by  1 7  Car.  i.  c.  10.  was 
eddrely  dlflblved  and  determined,  and  lb  cemti- 
Hues  to  this  day. 

STATIONARY  1,  how  to  an  Eye  placed  at  the 
Sarth,  a  Planet  appears  to  ftand  Itill  or  be  Sutio- 
jiarv,  fee  under  the  wordSD/Vft"?  in  this  Vol.  2. 

STELLION  ATE,  in  the  Civil  Law,  is  all  kind 
of  Cozenage,  and  Knavifh  Piafijce  inBaigaming  j 
and  all  forts  of  Frauds  that  liave  no  peculiar  Karnes 
in  the  Law.  And  tit  lb  called  from  StelliOt  a  Li- 
sard  with  great  variety  of  Spdci,  and  tecy  pieju- 
didaito  Mankind. 

STERLING  Money  ^  thisWoid  (eemt  to  come, 
as  Mr.^owwerhath  derived  it,  from  the  Saxon  Word 
Steore,  that  is,  ^Rule  ot  Standard  and  therefore 
it  fignifiea  dsat  Coin  or  Mmey,  which  for  Metal 
and  Value,  was  to  be  a  common  Standard  of  all 
Current  Money.  And  this  is  the  more  probable, 
becaa& filch  Money,  at  the  coming  in  of  the  Nor- 
Tnans,  was  called  SteriUnJis.  As  Orderic.  Vital, 
fuh  Anno  1082.  Torrigam  (ptindecnn  Sterilenft- 
lon,  Bt.Kcnnct's  Glojfary.  Efierlingin  Stow  is  u(ed 
ibr  a  Peiuiy-«6i{^  figmfying;  »  Penny  of  fine 


HhiehfUre  fef  fteRooodofthe  Wheel  of  eCmir 

carriage,  and  fixed  on  the  Grcumfcrcncc  of  the 
Wheel  with  ftrong  Nails,  which  arc  called  the 
Straik-nails ;  thefe  Straiks  cover  die  Joiaitaf  dM 
Felloes,  and  defend  the  Wheel. 

STRl^.,  arc  the  Lifts  or  Rays  which  run  be- 
tween the  FlrneSy  Cbomttls  or  StrigeSy  in  Fluted 
Pillars.  Thefe  are  10 'ia  the  Do^ck,  and  24  Vk 
the  lonidc  Order. 

STRIGES,  in  Architeflure,  arc  the  hollow 
Chamek  in  tlw  ^laft  of  a  Colanuif  called  by  oor 
WorfWnen  Fbtttiigs  and'O^PMVf .  They  more  pre- 
nerly  belong  to  rlie  Tonick  Order,  tho'  they  arc 
tbunid^umetimes  in  the  Dorick,  and  often  in  the 
Corfiitfataii  and  Comnofire.  They  are  senerally 
at  ripht  Ari^lcs  with  the  Plane  of  the  Bale,  but  are 
fomctimcs  found  winding  aboot  the  Pillar.  Some- 
times the  Stfjg'S  arc  filled  up  with  a  fwcliing  a 
third  part  from  the  Safe ,  lying  in  the  hollow  like 
a  Stick  fhot  of  a  round  form ;  Thefe  Mr.  Evelyn 
thinks  we  fhould  call  Staved  or  Cabled  Columns. 

STUCCO:  Painting  in  Stucco  was  revived 
fi^  the  Anticnts  by  Giovanni  ^Udine,  a  Scholar 
ofRafhael's'y  he  found  the  true  Matter  which  the 
Anticmt  made  ufe  of,  wluch  was  a  Comj^tioaof 
Lhne  and  MarblepowdeiM  wry  foe. 

STRUT,  isaTcrm  ufed  by  fome  Builders  fijr 
that  Sraee,  which  is  fran>ed  into  the  King-'Piece 
xnd  the  princifal  Rafters. 

STUDDING-SAILS,  in  a  Ship,  are  Bolts  of 
Canvas,  or  any  Cloth  that  will  bold  Wind,  ex- 
tended in  a  fair  Gulc  of  Wnd  along  the  fide  of 
the  Main-fail,  and  boomed  out  with  a  Boom  j  they 
are  fometimes  alio  ufed  to  the  Clew  of  the  Main- 
fail,  Fore-fail  and  Sprit-fail,  when  the  Ship  gOOp 
either  befine  the  Wind,  or  Qvntiem^ 
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%'m/O-Omidrohyoi/Ltus,  vel  Stjflo-HyoiMs 
tit»^  jMiiTclciif  the  Hwuks^  which  ariics 
flefhy  '«m1  lewlfaii*  -from  4e  S^Mtf  9>nK»^ 
near  the  Qfi^<of  the  Stylo  ^hcerym^n,  and  rons 
ubder  the  Cerittb-Gtoffus,  it  is  infcrtod  into  the 
0«tih«;l«»>  Appeiflix  of  Ac  Os  Vyoidek^  ana 
teUfe  to  «lflift  th€  S!ylo-Hyoid<eus,  in  puttii^ 
ite^X  jl^ii^«pWM^&      lareraJly.  Dr.  JJiugiafl. 

STXlJO-IfyotJieus,  is  a  Mufde  flf  tkc  Oi 
Wyei/ks,  arifing  by  a  round  Tendon  fiom  near  the 
jniddte  of  the  'Pft>eeffi/s  SpyUforms^stnd  wioTened 
fenflhiowtaw  the  Bafis  «f  AcOjifTyw^w,  near 
Its  tbf^i  to  which  'alfo  it  cfeoo  aAerea  idhgr. 
ita  Uffc  is  to  put  tfcc  Sooe  of  Ac  ^^W^gM  on  «ae 
Mb,  W«little«^Mk«lP|^AM  VA-aainCMi- 

SUBNORMAL;  h  a  line,  dctamiiotni;  in 
Smy  Corvc,  the  Imeffctftion  of  the  Perpendicular 
to  Ae  Tangem  in  Ae  Poiat  of  Comaa,  with  th 
j^ids.  And  Ais  M«wiMd,  in  AeoMum  or 

Motlbnim  Parabob,  is  a  determinate  invariable 
Qanthy :  for  'tis  always  equal  to  halt  the  'Para- 

l»i(ffwof  tne  jferr. 

StJBROGATTON,  in  the  Civil  Law,  is  put- 
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Sl'B-TANGENT,  in  any  Curve,  Is  a  Line 


in  the  Axis,  l^ns,  if  T  M  be  a  Tangent  in  the 
Point  M,  and  PM  «i  Or£oaieto  the  Axis,  the 
T  P  is  Ae  Sub^ttlirac,  becauie  ttidclermihes  tlK 
Point  T,  where  the  Taiigent  cuts  the  Kt^  pco4ii- 
ced  beyond  the  Vertex  of  the  Cun-e  V.  And  the 
Line  P  C,  whick  determines  the  tnterfb^on  •f 
AePCTMn£«iIirjlfC;(to  the  TanfidiltlMtke  Point 
of  CcniiHa  M>la  AeiAitia  V  I>,  h  inUol.Ae 
mrmU, 

SUBtlltfilOABlA  ttxghmi,  c«Ue4«]lbM' 

tirbaikttVri-ic4ri<e victiue  ;  wdrc  fdch  Rc^^ions  or 
Cities  of  the  Roman  Empire,  as  lay  within  ap 
liuhdred  Miles  of  Roffte^  stid  Were  tnder  Ae  Jteip- 

diftionof  the  Pncfcct  of  thitt  City  :  WherefblB 


O       UXVV-/ VJ  J  V  liwi-j  —   -   ,    --  ^  i-^...  .   -   - 

tina  another  Pcrftm  into  the  Place  and  Right  of, they  arc  fometimcs  called  Rc^icitcs  SiHittC,  bo- 
fcim,  tint,  in  any  Oafe,  it  Ao  f^fOt  iMW/or Jcaufe  in  thcib  the  G<>veti»Ur  of  Romt  w»  woj|C 

SUBSTITU  TION,  is,  in  Algebra  or  Fluxians, 
Ae  pttttiiie  in  tfce  room  of  any  Oaancity  in  an 
fediition,  fomc  oAer  QuanAy  wbiA  it  wally 
MM/to  it,  but  exfl!refs'd  after  anttUsr  nanacr: 
iMd'Aik  is  done,  in  order  to  find,  at  Icaft,  fudi  a 
proper  Fxpt^cfTton  So  the  Eqaatiois  aafliall  iblvic 
rtic  Problem,  orQ^eftion  propoTed.   And  in  Ae 


to  exerctfc  his  ibienui  JuriWiftion-  This  alio 
was  the  ancient  Extent  of  ^he  Pott  er.«nd  Chaign 

nation.  '  *     •      ,  .1.1  i'. 

SUCTION';  Aere  aKs  ^nimy  EfRffh  mtlgarly 
trributcd  to  Sufiioi',  uhich,  in  reality,  have  verf 
diftarentCaufca.   As  w^en  any  «>«*(^^^*f^ 
or  any  dAcr  I^tquor  up  iwv'a  ripfe»'  ~* 


the  nroDlem,  orv^wcwion  yrvymw     jwtM  an  ^w.  oriniy  wiutt  unjwi  up  i   ■  r 

Knackof  doing  this  rt;adily,  confffls  Ae  chicfeft|ly  thuuf^hr,  that  by  that  A^Kon  the  Psriw  Wf'^tW 
Buiinefs  of  the  Gp€»t»oos  in  Huxioos.  ithe  Air  up  into  bis  Mouth,  and  tbatvAe  WMCIi 

SlJB-TANGEWT,  in  any  Conw,  is  Ao  LincJ which  ti  ccmigoou  to  it,  -fclloWa  it^  j|f  «  HnA 
which  determines  the  Inrcrfwion  of  the  Tangent] of  ^^r/r/nTiw,  as  if  the  Air  and  Water  huflg  t«* 
in  the  Axis.  At»d  in  any  Equation  if  Ac  valac  "of  gether  :  And  others  fancy  Aat  the  Air  moves 
Ae  Sttb-Oltfcntcnlife  'Pojitive^  \k  a<^n  that  to  the  Mouth  of  the  Suckett  tnd  Ae  Water  n}Qv<p 
Afc'JWtotw  fmerfcftion  of  thcTanpent  nnd  Axis,  up  jrfter  the  Air,  to  f recent  a  ITAC^mtiVffldch 
fdlt  cn  Aat  fide  of  the  Ordinate  where  the  Ver-  they  fay,  Numre  cbbori.  Wherta?  A^JxneiCaufe 
lecnf  Afe  Carve  hesj  at  in  Afe  90raMa  Mnd  of  rhi!«  Phaanomenon,  is  ontv  Ant'dK  Air  and  At- 
'ParatoloUi.  Btrt  if  it  come  w«l  Vtgatiw^  the  mofphcre  pwffeswithte  *^hnifc  jnc^^,i{«W&«»^ 
l^oint  of  Intcrfcftion  will  fell  on  the  contrary  fide  on  the  Surface  of  the  Liqbor  in  Ae  Usflbl,  Und  Unr 
iiC  Ac  Ordinate,  in  rcfbcft  to  the  Vertex  or  be-  fequcntly  prevents  any  one  part  of  the  Water  to 
ginning  of  the  Abfcifla  j  M  w  tbe  i^^koUy  rife  higher  than  thcoAcr  there:  Andif  aJPifiP 
and  HyperMiform  Figures.         '  be  put  in  of  any  tolerable  lanrg*  Bore,  *m  »t 

•  And  univerfaHy,  in  all  7ar^i<»///J)rw  and  Hy-  open  at  boA  ends,  the  Water  will  rifc  within  the 
ferbolifonn  Fmcrti^  the  Sub-ui^m  /S  e^iuti  to  fine  to  Ac  fame  height  as  without,  and  indeed.* 
tije  J:xp07iet:t  of  rbe  9orxtr  (f  fb*  <Wftwiff  nmki-  Httlc  higher,  bectnfe  Ae  WBttrt^ofiActAi/lrith- 
ftied  iitto  the  Jbfcip.  in  the  Pipe  is  n  little  taken  offbjr  bearing  againft 

tlius,  in  the  common  Parabola,  whofc  Pro-  the  fides  of  the  Pipe.  Now  when  any  one  xfr 
perty  U  » *  =  i  .?-,  Ac  8<fc-i*»gwint  is  in  IcngA  plies  his  III«nA  to  Ac  op^r  6nd  of  Ab  Pipe  and 
equal  to  X  the  Abfci-fla  multiplied  by  i,  the  Ex-  /ucks,  his  Lips  fo  ftronfjly  enclofe  tbcProe,  that 
Booent  of  Ac  Power  of  the  Square  of  the  no  Air  can  get  between  them  and  it  j  and  by  tht 
Drdinates  Ait  I*,  "Ma  eqnal  to  twice  the  Ab-  voluntary  Mction  nf  the^its  in  Ac  M«&iQ% 
^  ■     •    '         -  .    r  -   — L-i-iL^i^^^  Cavity  of  his  'Thorax,  or  Bniaft>  is  opened 

and  enlarged  j  by  which  means  Ae  Air  mcludcd 
there,  hath  now  a  much  largerSpaec  to  dilate  it- 
fclf  in,  and  confequeddvxRnibe  piteift  &  ilvoqai|f 
againft  the  upper  cnflnrAcPipc-iarftdid  boHp 
the  Cavity  of  thcYWiJA'  was  fo  cnlaigtri^,  ai>d 
when  the  Wei^  of  Ac  whole  Atmn^hcne  keait 
its  Spring  bent.  And  AttWeighfWHeftfc**' 
ingnow  taken  off  hv  the  Lips  of  the  Mail  -tifife 
fiacks,  liie  iBquilibrium  is  dellroycd,  the  Aii'l^ra- 
.  Tlnttea  «h  i\ic  4ha4ae^  of  the  Water,  <bnt  otaagr 
do  fo  on  the  upper  Orifice  of  Ae  Pipe,  becabfc  the 
*  f unfhiteof  Ac       takes  it  off |  aAd  Ae  Sphngc^ 
I  h:  Mr«Wllld««SAeThoci>^:fiU^ 
(  Beeeea  .  bf 


%/rain«R;  i  »u«  "i —  —  - 

jTcifla:  and  by  the  fcrmer  RuUt  for  Parabolitofm 
Piguics,  it  muft  be  taken  above  the  Otdinatc  in 
Ae  Axis  produced.  Thnsalfo  iii-»«e*f  Ae  cu- 
bical Paraboloids,  where  f  x  se  =  jr»y,  the 
length  of  the  Sub-tangent  will  be  1  of  the  Ab- 
ttitta. 

Thu^  tnAeFisnw  Mnes^,  u»e  Aat 

Ae 
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by  the  Dilatation  of  its  Cavit)',  it  cannot  prcfsl  wards  its  Centre.  TKcfc  prove  its  Solidity  ;  and 
lb  hard  againft  the  upper  Orihcc  of  the  Pipe,  asl  its  Opacity,  he  concludes,  from  the  difappearing  of 
Ae  Water  will  do  againft  the  lower,  and  confc- 1  the  Sdlar  Spots  in  the  Limb,  and  their  not  return 

?ucm!y  the  Water  muft  be  forced  up  into  the  ' 
ipe.    'Tis  much  the  fame  thing  in  the  Suftion  of 
Pomp :  The  Sucker  being  tight,  takes 
off  entirely  the  Freflure  of  the  Atmoiphere  on  the 


fumpj  and  confeqoen^ly  the  Atmofphcre  by  its 
wdght  mnfl  ftice  the  Water  up  to  make  the 
JBmSBMm.  Bee  HydnfiatitXsi 

SUIVHAGAN  ;  is  a  titular  Bifhop  appointed 
Id  idd  and  affift  the  fiifhop  of  the  Diocefs,  and 
b¥  ^  H'  8.  c.  14.  every  Bilhop  ia  empowered  to 
cfea  two  honcft  and  difcrcct  Spiritual  Fallen, 
which  ihall  be  caUed  Si/hofsSi^i^am. 

Sin:«FH-UR :  Sir  Jf.  Nnom^  on  .very  good 
grounds,  concludes,  that  the  common  Sulphur  is 
compofed  of  volatile  and  fixed  Parts,  itrialy  ad 
hering  to  one  another  by  mtttual  jSttraSioat  fo 
that  they  will  both  fublime  together  j  for  by  dif- 
folTii^  Flowers  of  Sulphur  in  Oil  of  Turpentine, 
and  then  diftiliing  the  Diflblution,  'tis  found,  that 
Sulphur  confifit  of  athidc,  volatile  and  inflammable 
(Mlvorof  •  fat  9itunun,  an  gddSttt  «»d  «  very 
fixed  Earth,  with  a  little  Metal.  The  three  firftof 
>which  are  found  there  in  nearly  an  equal  Quan- 
titv;  but>dieie  it-only  avenfinall  PropoRion  of the 
lau.  The  acid  Salt  being  diflblvcd  inWatcr,  is  the 
fame  with  the  Oleum  Sulfburii  fcr  Campanam. 

8UMMATORY  Calculus,  according  to  fomc, 
is  the  fame  with  the  Calculus  tDifferentialis  of 
■Jjeibniui) :  but  more  properly  Summatory  ^ritb- 
9Hetick,  is  the  Art  of  finding  the  flowing  Quantity, 
fimn  the  Fluxion ;  and  fo  it  is  the  fame  with  the 
Cdkulus  Integralis.   See  Hayes'%  Fluxions 

SUMMDKER,  or  Summonitory  an  Apparitor, 
^o  ia  «b cite  in  Ofieiiden»  to«ppearat  acertain 
Hme  and  Place,  to  anfwer  to  mt  Chaige  eshibi- 
tcd  againfl  them. 


ing  backwards,  as  they  would  fcem  to  do  if  the 
Body  were  tnmfparent  the  Atmofphcre  is,  or 
the  Flame  of  a  Candle,  or  the  Radiation  or  hazy 

    ,  Light  about  the  Nucleus  of  a  Comet,  thro'  which, 

Sttrfiiee  of  the  Water  within  the  Barrel  of  the  aa  well  as  thro'  its  Beard,  the  fmall  fixed  Stars 


ttuy  be  feen. 

He  think*  the  fupeificiai  Paru  of  die  Suil  to 
confift  of  Bodiea  findlir  to  our  Kiws  'and  SuS- 

phur,  and  that  thcfe  are  let  on  fire  ;  and  confe- 
ouently,  that  the  Phjficld  Caufe  of  its  Li^t,  ia 
the  acraal  bumli^  or  fire  of  its  fuperfictal  nirti. 

Kor  can  there  be  any  Objeflion  of  Moment 
brought  againft  this  Hypothefis,  from  the  danger 
of  the  Sun  s  Fire  being  burnt  quite  out  in  fo  many 
thouflind  Years  as  it  hath  been  in  being ;  for,  (faith 
/bt'jCuppofmg  it  to  have  grown  fomeMinutes  le(sfince 
it  began  to  give  Lig^t,  none  can  contradift  it  by 
any  Obfcrvations  we  nave  on  Record:  For,  fuppo^ 
fing  we  had  Obfcrvations  Afhtmomical  of  4.000 
Years  Handing,  as  we  have  none  above  20C0  of 
that  kind}  and  «Uowine  t)uit  the  Sun's  Diameter 
had  been  then  obferved  to  be  aa  many  Minute*  a» 
it  is  now  J  yet  could  it  not  be  thence  coiKludcd, 
that  the&m  did  not  lofc  aMiie  in  Diameter  ever^ 
Year,  and  confoquently  be  now  4000  Milea  leu 
in  Diameter  than  it  was  then.  For  fince  his  Dia 
meter  is  near  87  times  greater  than  that  of  the 
Earth  1  which  latter  he  fuppofeer  8cco  Mile«» 
then  the  Sun's  muft  be  696000  Miles-  Now 
4000  is  but  a  174th  part  of  that  Diameter,  and 
confequently  would  have  dimiiufhed  it  but  of  i| 
Minute ;  wnich  is  a  much  lefs  Quantity  than  dio 
Antients  pretended  to  obferve  to. 

But,  fiippofing  they  could  have  obfervcd  even 
to  Second*,  yet  that  could  not  have  contradicted 
it)  becanfo  tis  poflible  the  Stm  may  have  ap- 
proached as  much  ncirer  us  as  that  Diminution 


SUMMUM  Sommty  or  die  chiefeft  Good  of  amounts  tot  and  for  which,  be  fattt»  he. could 


hnnun  Katme,  ia  diat,  which,  by  it*  enjoyment, 

renders  truly  and  compleatly  happy.  The  Schools 
diftinguilh  this  chief  Good  ot  Man,  into  that 
i^h  is  fiitaply  and  adequately  fo,  and  beyond 

which  there  can  he  no  other;  and  into  a  Icffcr  and 
fiibordinate  one,  which  is  in  fume  meafurc  at- 

State  :  and  this  laft  they 


tainable  in  diis 

call  Fctlicitas  Viatmm,  and  the  former  i^tlkitas 

Compreben/druM. 

SUK :  Dr.  Hooh,  in  Optra'Bcft.f.  89.  from  all 
his,  and  others  Obforvations,  thinka  it  reafonaUc 
to  conclude,  That  the  Superficies  of  the  Sto  is 
covered  with  an  Air,  or  Atmoiphere,  or  fome  o- 
ther  Fluid  Body  :  And  that  this  AtmoTphere, 
tho'polTibly  80  times  thielcer  and  higher  dian  that 
About  our  Earth  ;  yet  in  comparifon  of  the  vaft 
'Diameter  of  the  Solar  Body,  becomes  wholly  in- 
Tifible  to  us,  tho*  aflifled  by  die  heft  Telelcopes : 
He  foppofes  it  alfb  to  look  as  bright  as  the  Body  ot 
the  Sun  it  felf,  and  that  it  is  really  the  Shell  of 
this  Atmoiphere,  and  not  the  very  Body  of  the 
Sun  that  fhines.    Andfi*om  hence  he  faith,  that 


the  Sun  will  be  folved  {  and  that  they  lie  only 
doud*  or  Smooks  in  this  Atmofpherc 

The  Sun  it  leH;  within  this  Atmofphcre,  he 
concludes  to  be  a  Solid  and  Opacous  Body,  {p.  9 1 .) 
fiom  thefo  Reaiibna..  (i  O.The  GoDll^y of  iu  Ro 
'■ttdon.  (s^j  The  Eimdnds  of  it»  Axis. 
•The  PtoPHrbf  iti  Gfifitati«a  or 


ftiew  a  ReauHL 

Sir  If.  Nevtoti  alfb,  in  his  Opticlcs,  ^ivcs  good 
Rcafons,  to  fuppofe  the  Sun  and  fixed  Surs  to  be 
great  Earths,  venemently  hot  j  whofe  Heat  is  con- 
fervcd  by  the  Greamcfs  of  their  Bodies,  and  the 
mutual  A^ion  and  Re-a^on  between  them  and 
the  Light  which  they  emit;  and  whofe  Parts  are 
kept  from  fuming  away,  not  only  by  thcir/'V*/Vj', 
but  alfo  by  the  vaft  Weight  and  Denfity  of  the 
A tmofpheica  incumbent  on  Acm,  and  every  way 
ftra^gly  compieflinff  them,  and  condenfing  the 
Vapours  and  Exhalations  which  arifc  from  them* 
The  Light  feeras  to  be  emitted  from  the  Sm  and 
fixed  Stats  fwhich  probably  are  Suns  to  other  Sy- 
ftems)  muok  after  the  manner  as  Iron,  wh^  hea- 
ted to  fiich  a  degree  as  to  be  juft  going  intoFufion 
by  the  Tibradoff  Motion  of  its  Parts,  emits  with 
Force  and  Vk>Tence,  copious  Streams  of  Liqmd 
Fire  all  around :  Great  Bodies  muft  prcfervfc 
their  Heat  longcft ;  and  that,  perhaps,  in  the  Pror- 
portion  of  their  Diameters. 

Sir  If.  Ne'xton  hath  made  it  probable,  that  ths 


all  the  Pharnomena  of  the  Maci/U  and  facula  of  great  Comet  in  the  Year  i68c,  in  its  'JPeri/jelion, 


went  fo  near  the  Sun,  as  diat  it  acquired  a  Heat 
which  would  not  entirely  go  off  in  50000  Years* 
Whence  we  may  guels,  that  if  the  Sun  and  fixed 
Stars  be  only  Collcflions  of  dcnfe  and  folid  Mat- 
ter, like  the  Planets,  but  heated  to  a  very  intenfo 
C3.)ldegree,  they  may  be  manv  BfiUionB  of  Tears 
to-|«iaioiit  hiifing  vj  confideivble  ptrt  of  dieir  Heat. 

Accord 
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'  Accordiag  to  CajlJhu^  the  Sun's  dilUncd  fioni 

the  Earth  is  r-;,^-  utiles  F  'glijh. 

The  I'luL-nomcnj.  ot  the  Sun's  apparent  Motion 
d  t  he  1  rth,  on  which  the  Theory  of  this  vaft 
Body  i«  eilabliihed,  are  by  Aftmmnen  obferved 
te  bethefe: 

.  ■  1. tbe  Centre  of  rke  Suns  Sody  moves  an 
m»Uy  i«  the  fame  Tlane  of  tbf  £cU/tickt  4»d 
fitver  deviates  frem  the  line  Jb  eaUed. 

Which  apparent  Motion  of  the  Sun  doth  in  re 

•ajity  beloiffi  19  the  JSwcd^i  which  beii^  atfirft  put 
iatt> ftch ^Motion,  and vlth fiieh  aDiteaifln bf 
the  Great  Creator,  will  always  continue  to  move 
afiiier  the  £une  manner  ^  fincc  here  none  of  thoie 

,  ^Sflmhhg  Forces  have  any  Place,  which  render 
the  Morion  of  the  Moil»  fi>  iiregukur.  Of  which 
in  its  proper  i'iacc.    ;  - 

2.  'B-n  the  t^farm  Motion  of  the  Sun  in  tbe 
JEclip-'-'ck  very  ttncqiial  i  for  a  fit  lie  after  the 
Vernal,  and  a  tittle  before  tbe  Auttwtnal  Equinox, 

.If  is  in  tbe  Akan  bef»een  tbe  Extremes  of  his 
Motion  i  but  his  Motion  is  tnojt  fxift  a  little  af- 
ter tbe  Winter  Solftice^  as  Uis  always  mofi  flow  a 
little  after  the  Sinmtier  one  every  Tear. 

All  wliidi  arifcsfirom  the  Earth's  revolvii^  not 
in  a  Cfick,  but  an  Ellipiis,  in  one  of  wtiofe  mf  or 
LhnlcUci  ihc  Sun  is  placed.  And  with  this  Law 
alio,  that  the  Areas  defchbed  by  I^ines  drawn  from 
the  £udi  to  the  Son,  lhall  alwayt  be  equal,  in 
equal  and  ^rrpcrtiona]  times. 

In  the  Figure  annexed,  jet  the  Sun  be  in  the 
Ilpint  I«and  let  the  Curve  F  D  E  K  be  an  EUipfis, 
or. the  aiinti-!  Oth\r  nf  the  Earth's  Grntre  revol- 
^fisug  round  the  ^un,  and  reprefented  by  B. 


Let  the  Point  H  be  the  other  and  C  the 
Centre  of  the  EUipfist  KD  its  great  Axis,  or  the 
Lima  Ap^dem  ^  and  D  die  A|»helion ;  and  K  the 

PeriheIin',-1  of  the  Earth.    FK  h,  the  ic(!cr  Axis, 
.1 C,  or  C  H  is  the  Eccetttrictty^  or  the  diftancc  be- 
tween dieCentra  and  theiWf.  Let  MN,  or  OP, 
be  the  Lattts  ReSltm  of  the  ElUpfit,  and  let  the 
tight  Line  A  B  bifcfl  the  Ang|e  H  B I :  Now 
fince  by  Lines  drawn  from  its  Gentie  tothe  Sun, 
the  F  mh  defcribcs  always  Areas  prcponional  to 
the  Times  of  its  Motion  in  the  Orbit,  it  will  de- 
fcribe  equal  A.reas  in  eqwl  Times.   But  feeing 
.the  Line  B I  grows  lender  towards  ant!  :i  r  the  A- 
'  phelion,  and  Jhartsr  at  aiid  ^bout  the  Perihelion, 
the  Earth  muft  move  (lower  in  the  former,  and 
.fwifter  in  the  latter  Cafe.  And  indeed  the  Velo- 
city of  the  Earthy  Conrfe  in  her  Orbit,  will  al- 
.  ways  be  in  a  reciprocal  Ratio  of  her  diflance  from 
.the  SuD^  ib that  if  cbo  dUknce between,]^  and  1 


be  double  to  that  bctu  -  ju  JC  and  I,  /he  will  tnovo 
twice  as      in  the  Feiihejion  aa  in  the  Aphe- 
lion. ,    .  •  ' 
X.  And  from  this  Figure  Vwill  beappun^ 
that  tbe  Sun's  Diameter  will  appear  ^retfrer  when 
the  Earth  is  in  her  Perihelion,  which  is  a  little  af- 
ter the  Winter  Solftice<  and  lefi  when  (he  is  in  her 
Aphelion,  which  is  a  little  aft^theSiuBsaerSolr' 
ftice,  as  is  fbui^  by  Obfervatiim.   And  this  dtl^ 
ference  in  his  appaient  Diameter,  fhews  alfo  that 
the  Earth  moves,  not  in  a  Circle,  but  an  EUipfii 
]o«nd  the  Sun.  • 

4-  Thofc  Places  in  the  Ectipticlc,  in  which 
thefe  greatcli  DiE'crences  of  the  apparent  Motions 
and  Dnuneters  of  the  Sun  happen,  in  procefs  of 
time  are  cbaia^cnb!':,  and  do  move  forward  {vie  in 
cottfiffuentia)  eouaiJy.  For  tho'  the  Mbelia  and 
Nodes  of  the  Planets  arc  really  at  reft  and  im- 
moveable j  yet  becaufc  of  xh<:  -nnual  Ceinur.  nf 
the  Equinoxes /«  4«/ect/«;-7.t/d,  ihcy  appear  tube 
moved  forward  juil  the  lame  Quamity. 

5.  If  you  fuppo(e  the  Ecliptick  to  be  bi{e£lcd 
in  the  Equinoxial  Points,  the  Sun  appears  to  0ay 
about  8  Days  longer  in  the  Nortbme  dian  in  tho 
Svitbent  half  oT that  Circle. 

For  the  EUiptick  Orhttof  the  Earth  will  he  cut 
unequally  by  a  Line  paiTuig  thro* the  2  Equinoflial 
Points  :  The  Perihelion  n^t  being  far  from  the 
Winter  Solfiitial  Poittt«  the  Equinoaial  Points 
will  not  be  coincident  with  the  longer  Axis,  but 
almoli  with  tbe  Lafus  Re£itm  ^  for  in  the  Figure 
above  the  Line  of  the  Equinoxes,  QK  is  not 
much  Jiffrrcnr  from  NM  the  Latus  ReBwn. 

But  this  Inequality  ot  the  Sun's  apparent  Mo- 
tion, is  not  now  the  fame  as  it  was  in  'Ptolemy!^ 
Time,  and  is  continually  changing,  and  in  pro- 
cefs of  Time  the  Equiivo^^ial  Points  will  come  to 
be  in  K  and  D }  anci  then  there,  will  be  no  diffe- 
rence in  the  time  of  the  Siio'a  iky  in  either  Seg- 
ment of  the  EcKvtick  i  fi«t  after  this  it  'will  ea- 
crc-afj  atT'-iii,  dtui  then  again  decreafe  as  OpW,  if 
the  Earth's  annual  Motion  be  continued.    '  •« 

€.  And  yet  the  Spaces  or  Times  of  die  Earths 
entice  Revolution  in  her  Orbir,  are  all  equal  one 
to  another,  and  are  what  we  call  Tears,  con- 
taining each  ^5  Days,  5  Houti,  and  49  Miwitea 
nearly. 

7.  The  Angle  of  the  Inclination  of  the  Planes 
of  the  Eclipticxand  Equator,  or  the  Sun's greateft 
I>eclinarion  hath  bem  always  invariably  tbelamet 

viz.  i;,  50. 

8.  'The  Sun's  Diurnal  Parallax  is  ahaoft  inlcn- 
fible,  and  his  McnlinuLl  Parallax  is  ISauce  1 5  Mi- 
nutes of  a  Degree. 

And  this  is  uf  the  greateft  ufe  in  Aftronomy 
throughly  to  underilandj  t^y>  an  ab(b- 

lute  nec<mity,  that,  without  its  Knowledge,  neither 
the  Diftances  nor  Magnitudes  of  the  Sun  or  Planeb^ 
can  be  obtained  to  any  tolerable  Ceruinty. 

I'heK  have  been  three  Ways  made  uie  of  by 
Aftronomet^  to, find  die  Sim'a  Hariaonial  Pa- 
rallax. 

t  .That  ofdie  fiunous  Hi/>parcbus,yvhich  proce  eda 
on  the  Theort;m  which  our  Mr.  Horro.v  hath  accu- 
rately dcicnbcd  and  explained,  and  which  is  ex- 
actly and  geometrically  certain,  and  would  do  if 
the  Parallax  of  the  Sun  were  any  con&derablo 
quantity :  but  all  that  we  can  accurately  conclude 
from  it,  is,  that  it  is  not  foj  am^  ^onfiijuently 
that  the  Di^ance    the  Sun  is  vAiUy  great,  S6q 

'Hit* 
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Is  a  ^oft  accoimt  «f  th»  Medibd. 

2.  The  fecopd  way  of  finding  the  Sun's  Hori^ 
lUXfiA  F^rallax,  it  that  which  'tis  faid  Ari^archui 
SofftiUS^r^  vSodf  tad  hatk  been  {bUowed  by  Kef- 
ler,  Vendeline^  and  «mr  ofpccially  by  Ricciolus. 
This  foppofcs  that  y©u  have  the  oxaft  Moment  of 
tiie  Time  of  the  Uj^-Mmi  ^Dichotrnk^a' 
tiofty  or  Ifijtffim  w  her  Ohk,  by  the  Light  and 
iShadowj  and  fome  other  things,  as  difficult  to  ob- 
taia  W  ^rt4iac  you  ftdc  for  t  Asd  thete^  I  &aU 
&y  ao .  more  of  it,  than  only  to  refer  ytm  to 
Wr.JT'T'/^ofl'sBook,  p.  66.  where  you  hare  a  good 
account  of  this  Method  j  bccauie  I  mull  ^  ivc  you 
an  account  of 

A  third  way  of  finding  this  Horizontal  Paral- 
lax pf  the  Sun  j  which  tho'  it  be  not  ib  dirc6l,  it 
«etteore  accuimte  aad  «xaft  iiianeidier«if  th* 
former. 

And  thii  depends  on  a  Method  of  determining 
£rft  the  Parallax  of  yiems  or  Mtrs 

The  annual  FaraOax  of  the  ized  Stan,  being 
hy  late  OWerratioo  cAkbli/hed,  the  Coferni- 
can  Syftem  is  fb  too,  and  the  'Profortioiis  of  the 
Piiftaiicca  of  all  |he  Plaoeta  from  the  Sun  are  gi- 
fCK  Ana  fltwe  Ms  dear  hi  that  Syftem,  that  not 
elily  .1/,^r<  and  Venus^  but  even  Mercury,  do  fisme- 
-titticscome  nearer  to  the£aitk  than  the  Son  ever 
4odi,  and  confetjuentiv  iiiiift  have  all  of  a 
fereatcr  Parallax  than  the  Sun  at  fuch  times  5  from 
{ence  it  is  manifeft,  that  if  we  can  get  the  Paral- 
bkiof  MarSy  when  in  oppofition  to  the  Son,  or 
duttof  fmus  and  M^cury,  when  in  conjunAioo 
With  him  ;  the  Sun's  Parallax  will  be  difcovered. 
'faideed,  as  to  Meremyt  he  is  ufoally  fo  hid  in  the 
Son,  and  his  Motion  is  yet  (b  indetermined,  that 
aothine  certain  can  be  eftablifhed  about  his  Paral- 
lax. And  the  ConjanAions  of  Ferns  and  the  Sun 
•refbrare  f'andthattinioxiQly  is  proper  fcr  it^ 
that  Its  Panlha  b  at  yfet  not  accuiatcly  enough 
determined. 

Hiere  remanis  then  Mars  onlv,  who  beiag 
finftetimetdilhntfimn  AeB<utb»  hot  half  as  w 
as  the  Sun  5  and  being  at  fuch  times,  i^Mn  he  is 
SO  oppofition  to  the  Sun,  very  confticwUM  and 
lit  for  Ubfervation,  is  much  the  moft  fit  Ptanet 
|(|r  our  prcfcnt  Purpofe.  Caffini  fccms  to  have 
(een  the  firft  that  thoueht  of,  and  pra^ifed  this 
Way)  hatourMr.7i«tiMr>'*s  Invention  of  the  Mi- 
crometer hath  been  very  lerviccablc  to  him  in  it, 
aa  well  as  of  the  greateft  ufc  in  other  Aftrono- 
snical  ObfCTvations.  Beferc  wc  defcribe  the  Me- 
thod of  Caffini  far  finding  the  Sun's  Parallax,  I 
muil  remind  you,  that  the  Parallax  of  Mars,  for 
fnfiancc,  is  only  the  difference  between  the  appa- 
rent Place  of  that  f  Japet,  with  a^gcEt  to  the  Earth's 
Centre,  and  to  « IVrint  tin  it»  Smace,  when 
f  lanct  is  cxaftly  in  the  Obfcrvcr's  Horizon  ;  that 
It,  yott  mvik  fupnofc  two  Ofoferven,  one  with  hie 
£yo  at  the  Barai^i  Centte,  atid  theetheir  Eye  at 
Ac  Earth's  Horizon,  at  the  other  Extremity  of  a 
fienidiameter  of  the  Earth,  whoie  Fofition 
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iiad  feen  her  from  the  CeMie'df  «heMHbt,  Ami 

this  Method,  with  good  Inftrumcnrs,  wiHdoAr 
any  other  Planet  or  fixed  Star.   B«t  the  Modiod 
of  CaJ&ti  for  finding  the  FteaOax  of  Ahr«  (r^) 
hamthis  great  Advantage  in  it,  That  it  may  be 
performed  by  the  Obfcrvation  of  but  one  Afl— 
nomer  iamlfhcd  with  a  good  Telefcope  and 
cmnieter  j  fince  the  Part  of  the  other  may  be  fup- 
pUed  by  means  of  the  fixed  Stars  :  Of  which 
now  take  Slancbtnits'i  Account,  in  the  Leitfidt, 
Ms  of  Oftobcr,  i<r«j,  with  fome  few  Eicplica- 
tioM  Mid  CoMllaries.  Let  the  Circle  A  F  I^G  fc- 
prefcnt  the  Earth's  Emutof,  H  K  M  the  Diurnal 
Atk  of  MmrSt  when  ho  aMves  in  ^  Equator  r 
LVR,  aathe  B^tftnoftial  in  the  Heavens, 
extended  infinitely  in  the  Region  of  the  fix- 
ed Stars.  Let  Mars  be  in  A,  m  (he  Plane  of 
the  Eoiiator$  theli  U*  Diwnal  Rei«l«Hon  will 
be  truly  reprefisnted  bv  the  Motion  of  the  Liac 
DH,  x9wA  D  a*  a  Centre,  in  tho  Piias  of  the 
Eqvteeahd,  ft  at  to  ten  «heOkclB  BMK, 


which  ^  Ftanet  is  fiippofU  to  defctJbe  ib  14 
Htraniemdihe  BaiA,'  wldiout  any  tegaid  sonv 

to  any  other  Motion.  Then  if  you  (Ut^ofe  this 
Circle  to  be  divided  hito  14  equal  Parts,  thsn* 
each  of  wMch  af>kiie<fhaH  fafi  at  right  Angtea 
to  the  Equator,  and  alfb  thro'  the  Centre  Dj 
is  tthcfe  PlaiMt  will  be  the  Phuies  of  the  Hour  Gir- 


normal  to  that  Line  which  conneftathe  EarthV  ctet,^  and  wiH  aMo  ho  K/kridi^tt^  widi  refmft  to 


Centre,  and  that  of  Mars,  the  latter  being  accu 
rately  in  the  Horizon  of  that  Ob(crvcr,  who  is 
fuppofed  at  the  Surface.  And  thus,  for  inftance, 
the'Moon's  Parallax  may  be  obtained  by  the  Ob 
fcrvations  of  two  Aftronomcrs  at  the  fame  Minute 
of  Time,  if  (he  he  Vertical  to  one  of  them,  and 
Uorizontalto  the  other  j  becaufb  the  Moon's  Place 
to  tho  Vertical  Obfenrer  will  be  the  iame  as  if  he 


Places  on  the  F.arth.  Let  the  right  Line  LHAV 
be  one  of  thefe  Pkoes,  or  the  Meridian  of  tho 
Place  A  in  the  Eoith's  Bqoator,  where  an  ObAr- 
vcr  fees  the  Planet  Mars,  Mid  the  fixwl  Star  L  In 
one  and  the  tame  right  Line.  Kow  if  the  ^r 
and  the  Planet  had  only  the  (amoDi«fiialMMi«n» 
they  would  be  both  tt^ther  again  at  the  &aio 
Place,  or  ia  tho  iamc  r^ht  Line,  at  the  end  of  24. 

Howa^ 
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Hmvs  J  and  if  the  Diurnal  Motion  be  luppofcd  c- 
qMble»  in  fix  Motin  the  PUuiet  and  Star  would  be 

in  the  right  Line  FDMR,  at  right  Angles  with 
Meridian  LHD,  or  in  the  Ailrooomicai 
Hour-Circl«  of  Si  Wherefore  an  Bye  placca  at 
rhf  F.crrh's  Centre, won  If?  rl-viy^  fee  the  Planet  and 
the  Star  mono  ami  thciiuiic  fight  Line,  or  in  con- 
jonflion  together,  whether  in  the  Meridian,  or  any 
rthf  r  Hour-Circle.    But  it  can't  be  ib  to  an  Eye 
at  the  Earth'*  Surface,  as  fuppofe  at  A  i  lor  tho' 
under  his  proper  Meridian,  botn  the  fixed  Sur  and 
the  Planet  wili  appear  to  him  in  the  fiime  right 
line' AH L,  yet manyotl^Mcndian,a«fupporc 
that  of  DR,  ("which,  inrefpt  ft  nf  the  Place  at  A, 
may  be  confidexed  as  ^e  Hour-Circle  of  6)  Jlari 
will  •Fpear  to  him  in  the  Plane  A  M,  boe 
fixed  Star  in  the  PI  inc  A  R.   To  him  therefore 
M^i  will  either  appear  Retrograde,  or  to  move  in 
J^Uteedeufia^  or  the  Star  to  move  i/i  Corifeejucntia, 
aldioMn  reality  both  arc  fuppofed  to  have  the  h 
Diomal  Motion.   And  tho  he  knows  that  they 
axe  both  atjche  €  Aftronomlcal  Hour-Circle,  yet 
Mars  witl  appear  to  he  \f?A\  ir,  before  the  6  Hours 
arc  expired ;  E<:.:.iulc  the  Jhifible  6th  Hour,  with 
tec  ird  tu  the  Place  A,  isnot  the  Plane  FDR,  but 
APN.  And  the  difference  of  Time  tnterveninj; 
between  3/<r ri  coming  to  the  ^/t/S^/^  Hour-Circle 
of  6y  and  the  rational  or  real  one,  which  may  be 
called  the  Planet's  Hwary  ?<m(/(if  x-,tsxneanircd  by 
the  Arkef  djc  Equator'PM,  which  Man  by  h 
Motion  defcribes.   And  the  Quantity  of  this  Ark 
.  is  e^iwl  to  that  of  the  Angle  P  A  M,  or  its  Alter- 
nate AMD;  lhat  is,  eqoai  to  die  Angle  of  the 
F-;rt1i'5  S-mi-DIamctcr,  when  fcen  in  Mars^  and 
this  it  that  'Parallax  oi  Mian  which  we  have  been 
feeiung.   Wherefiwe  if- the  Ark'P  M  be  jull  one 
Dqgree,  Marsfi\\\  appcnr  to  have  palled  the  Plane 
A  r.  4  Minutes  of  an  Hour  before  the  6  Hours 
wnld  be  exfdied  in  )iis  pai&tg  by  the  ISeri" 
dian. 

The  fiirthcr  Mars  moves  from  the  Larth,  the 
lefler  will  be  the  Angle  of  its  apparent  Semi- 
diameter  in  AfdrSyAiA con(e<^uently  the  lefler  will 
be  the  abovtf-mcmion'd  difterence  of  Time  be- 
tween the  Tranlit  of  the  Planet  by  ^  fi^le 
and  ratiottdl  Hour-Circic  of  tf. 

And  if  his  Elongatioa  from  Earth 
come  xn  he  fo  great  as  that  of  the  fixed  Stars,  the 
Ai^  ARD,  or  in  Eaoal  KAR  would di^ 
icone  to  be  ib  very  fiBall,  a«  to  befiaice 
ble ;  fb  that  when  the  Star  is  in  the  Phtte  DR,' 
it  would  appear  in  that  of  A  N. 
•    And  by  this  means  afikOliteriOrrather  a  good 
Pendulum  Clock,  made  to  move  with  the  Star's 
Hoar,  will  fupply  the  Want  of  another  Objhrver^ 
in  the  Place  reprefented  by  C ;  for  all  that  an  A- 
^^honomer  there  could  do,  isonlv  tn  nffiirr  us,  that 
he  had  feen  Mars  in  the  fame  Plane  of  tis  Mcri- 
^an,  or  of  or;r  t^th  Hour  Circle,  when  he  appears  to 
us  in  another  Portion.   But  this  our  Qock  can 
inform  uso^  by  ihewing  us  that  Time  after  ,A£fr; 
huth  tranfited  our  Meridian.   For  fince  'tis  plain 
that  the  Star  L,  in  6  Hou«  after  it  hath  pafied 
oar  Meifdian,  will  be  in  the  Plane  of  the  Hour 
Circle  DR,  we  fhall  know  the  Star  is  u'lu^liv  in 
-that  Plane,  bv  our  Clock's  ihewiijfi  us,  that  the 
'  Time  la  dapfed.  Aftd-beoiiile,  with  regard  to  the 
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be  imaeiaed  ta  paia  thm'  our  £ye»  and  the  Star 
parallel  to  the  Eirth'W  Axil ;  that  Plane  muft  be 

that  of  the  fcnfibJc  Hour  Circle  of  ^,  and  in  which 
the  Star  muft  ncceflarily  be.  But  Mars  aa^ 
near  to  diftr  finM  diit,  by  fo  many  MimtMa  cif 

nis  Parallel,  as  arc  the  Kumber  of  his  Parallax. 
Counting  therefore  by  the  Pendulum,  the  Seconds 
of  Time,  which  intertcne  between  the  Tnu^t  of 
Man,  and  of  the  fixed  St-ir,  snd  allowiftg  four  fuch 
SccoikIs  for  every  Minute  of  a  D^rec,  you  will 
have  the  Quantity  of  the  Angle  M  AN,  or  AIU), 
which  is  the  Par,i!lax  of  the  Plane  fought. 

But  how  this  dii^crcncc  of  Time  is  oblcrved,  1 
muft  next  fliew  you.  In  the  common  Focus  of  the 
Cf^S  and  Eye-paffei  of  the  Tc  lefcope  you  obfcrve 
^th,  there  imm  be  pkced  at  ieail  4  fine  Thteada, 


or  Hairs,  intcrfoding  <me  another  attight  Angles  ^ 
and  the  Telcfcopc  himifhcd  with  its  Micrometer^ 
mull  be  ib  moved  up  and  down,  till  that  fixed  Star 
aiiliich  is  then  nearell  the  Pknet  Man  fhall  appear 
to  pafs  along  one  of  the  Hairs,  as  rh:  Imrrre  of 
the  Planet  moves  in  the  Tcleicopc,     u  mutt  do, 
parallel' to  the  Equator }  for  then  the  Haiis  wilj^ 
m  that  PoTuion,  be  alfo  parallel  to  the  Equator  $ 
and  the  other  Hain  which  crofs  them  at  right  An* 
slcs,  willanfwer  to  the  Circles  of  right  AKCnfion. 
Aa  in  the  Fimue  annexed,  whore  the  two  parallel 
Thaenat  AB  aild  CD,4Mn«  t  othat,  AC  and  . 
BD,  placed  at  right  Angles  tpihcm,  juft  as  the 
Equator  and  all  its  Parallela  do  interied  the  Mt' 
fiiiitns,  or  Ciicles  of  rijB(hc  Ajonfien  always  at 
rlr;ht  Arqlcs  5  the  Ob.,  rrcr  then  muft  wait  a 
while  with  his  Tclefcopc  and  Micrometer  adjuft- 
cd,  till  the  Planet  and  fisedStar,  being  both 
carriet^  TOf;cthcr  by  the  fiime  appircnt  diurnal  Mo- 
tion, come  to  one  and  the  ikmc  Meridian :  and  then 
the  cxaff  Time  of  the  Appearance  muft  be  noted. 
After  6  Agronomical  Hours,  the  fixed  Star  will 
be  come  into  the  Plane  of  the  6th  Hour  Circle, 
but        will  begot  thither  a  little  before  the  Star. 
About  ti^Hourof  6  therefore  the  Telcfcopc  muft 
be  uied  fSgain,  and  the  Hairs  fctaining  their  far- 
mer Pofition,  muft  be  brought  into  the  Plane  of 
the  Hoar  Grde  of  6,  and  there  fixed.  Then  the 
exaA  Moment  of  "nmennift  be  noted  whenAftrr 
appears  by  hi  fliumal  Motion  to  move  aJon^  by 
the  tsaniverlie  Hair  AC}  and  the  exa£lDi&« 
rence  m  TimeaUb  between  the  Pbneta  and  the 


fixcdStars(whorcdiftanceisroimmenfc)thc  Ph^ne  Stir*i  coming  thither  afterwards,  muft  be  nicely 


of  the  Jb^fikleHma  Circle  of  6  is  coincident  with 
that  ot  dhe  real  onej  if,  iHmd  6  Horn  are  pafl 


counted,  as  being  the  Time  of  the  Horary 
Parallax  of  Marss  w^h  being  turned  into 
Paftt  «f »  OefNC^  at  above  Jliewed,  is  the 

•    ■  Hori- 
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Horizontal   Parallax  of  the    Planet  requi 
red. 

By  tliM  Method,  c«r  Bamptdt  and  CoQini  at 
fpifm,  fimnd  Hie  FuiUuc  of  Abrl  to  bo  aboat 
as  Sec  nas«d:cert«My«iii:«aic,  bvtpiobaUy 

a  little  kfs.  '      .        -  ' 

Having  thus  gainM  tlw  ParaUax  vS  Min^  let 
US  next  cndea^'our  to  obtain  by  it  the  thing  at 
iirft  propoicd,  that  is,  the  Sun's  Horizontal  Pa- 
rallax} which  will  be  caiily  had  from  that  of  the 
Planet  Mars.  For  fmcc  at  this  time  of  Obferva- 
tionof  thCiWirrw/  Parallax,  /.  e.  when  Afars  is  in 
bppoibion  to  the  Sun,  the  Sun  muft  be  more  than 
rwicc  as  far  diftant  from  the  Earth  as  the  Planet 
J\Jars  is,  the  Sun's  Parallax  can't  be  quite  half 
ib  mmAk  at  di|it  of  MarSf  and  therelore  may  be 
aecottiiied  not  to  be  above  lo  or  12  Second*  at 
the  moft  And  thwagtee*  witb  the  ObfemdoM 
of  Vei!dcli!:e,  and  rhoic  made  ^  Gg^foi  abMit 
tUo  Parallax,  of  yenus  alfo.       .  ^ 

Suppufing  then  the  ^'s  Hdriaontal  Phnlkx  to 
be  about  ic  Seconds,  \i\s^D^nce  from  tbe  Earth 
.  will  be  thus  found  :  As  the  lig&t  Sine  of  10  Se- 
tendsis  to  Radius,  fo  is  theEantt's  Semi -diameter 
in  Evglifh  Stature  Miles,  to  thciSun's  Diftancc  in 
the  fame  Miles  ^  and  this  Way  tihe  Sun's  Diilance 
is  found  to  be  about  8i,o^,oco  bf  our  Miles. 

The5i««'j /r»?2?/<nw«frmay  iKb  by  this  means 
be  had ;  fur  as  Radius  is  to  the-Sine  of  the  Sun's 
apparent  Diameter,  viz.  ;i  Minirres  and  a  half, 
ibu  the  Sun's  Dillance  above  found  to  hit  real  or 
trae  E^ametcr,  or  about  8co|coo  Miles  Evg- 
itjl. 

Indeed  the  true  Magnitude  of  the  Sun's  Bod)^ 
cannot  be  detennined  liam  benco,  becanie  that 
depends  alfo  oAhit  Dedky,  wbicb  caaoat  be 
found  this  way.  • 

From  this  ufiul  wav  of  finding  the  Sun  s  Hori- 
zontal Parallax,  the  Aflrananeife dnw  tbefe  and 

fuch  like  Confecjuenccs : 

I .  'That  it  is  eajier  to  detfrmine  the  anmtt  *Pii- 
rallax  of  tbe  fixed  StarSy  than  tbe  Sun*s  /iiuni^tl 
one.  Por  iiiKe  the  aimual  Parallax  of  the  fixed 
Stan  is  at  leaft  quadruple  of  the  Sun's  diurnal 
one,  as  the  Parallax  of  Miirs.,  by  whofe  Know 
ledge  the  folar  otie  was  fiiund,  is  almoft  double 
of  it  J  it  muft  be  better  fubjefl  to  Aflranomical 
Ob&rvatioR,  and  be  capable  of  a  Oetenaauiation 
twice  as  accnraite. 

In  Jprommical  Caladation';  ly  the  Tables^ 
this  'ParaiUtx  of  tbe  Sun  may  generally  4md ^tly 

'If  tUgleihd.  For  fince  ir  doth  not  anle  to  aMve 
a  fixth  pact  of  a  Minute  of  Time,  it  will  be 
fcarcely  coiiiiderable  j  our  prefent  Aftrooomi- 
ealTiblea  not  being  capable  of  bringii^  m  n 
greater  Accuracy  and  Exa£fne(s. 

-  5.  Tbe  Eiirth's  'Diflance  from  tbe  Sun  being 
give?/,  tbe  'Difcucs  of  tbe  other  'Planets,  both 
fror,i  tbe  Sun  and  the  Earthy  are  alfo  given  j  and 
in  the  following  Table  you  have  thek  Diihuices 
firom  the  Sun,  their  Diametet»|  tad  %e  Tines 
ef  their  Periodical  BjCTolntum. 


The  Diameter 
E^lijb  Miles 


4 
1 


Mercury 
Ventis 
£artb 
Mm 

Jupiter 
Saturn 
Smt 


4143 

7955 
444* 

^7870 
7<54*> 


The  Time  of 
the  Periodick 
KevolutioDof 


'Mercury 

.Venus 

fEartb 

\Mars 

^Jupiter 

nSatura 


r  OH 


Mercury 
Wemi 
The  Baftb^ 

Mars 

Smmt 


>  ia  difliil  fioBi  the 


3j,oco,ooo 
59,ooc,ooc 
8r,coc,Goo 
|ia;,ooc,ccc 
'^4a4^co,ccc 


8UPBRIOR  planets,  ue  MertyTupiter,  and 

Saturn:  They  arc  fo  called,  becaufe  they  move 
in  Orbits  round  the  Sun^  which  are  laMer  thaa 
diat  of  oor  Earth,  «nd  ft  tie  tbofe  at  wMh  re> 

card  to  the  Sun,  and  never  can  come  between 
the  Earth  and  him.  The  Theory  of  the  Motiooa 
of  thcfc  iuperior  PkneM,  to  an  Eye  placed  on 
the  Earth,  arc  thefe : 

I.  That,  befides  their  apparent  Mifudoa  fima 
Eaft  to  IVefi,  which  the  diurnal  RotttlMi  of  the 
Earth  occahons,  they  appear  ufually  to  move  alfij 
flowly  from  fVeJi  to  Eaft,  and  to  maJce  entire  Re- 
volutions this  way ;  as  in  reality  do  in  their 
Orbits  round  the  Sun:  But  Mart  moves  fafter 
than  Jttpirer,  and  7»/^''er  than  .firfnnv,  in  propor- 
tion tu  their  fevcral  Diilances  fixnn.  the  Sun. 

%,  But  fometime^  they  will  alfo  to  an  Eye  at 
our  Earth,  appcartonevethe  comiary  way  iron 
Eafi  to  IVeJl,  which  was  a  great  difficulty  in  the 
old  AftioDomy,  but  may  eaiily  be  Iblved  by  the 
confideration  of  the  following  Diagram  j  in  tpriiich 
let  A  be  the  Sun,  M  G  B  the  Orbit  of  the  Earth, 
in  which  it  meyesaaoualiy  bom  M  by  Q,  towards 
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B  iamWefi  to  luiji  5  let  the  Cir«.lc  (i_R  S  be  the 
Orbit  of  any  Superior  Planet  moving  the  fame 
way  a«  the  tarth.    Let  the  Circle  TV  X  iCftC; 
fent  the  Sphere  of  the  fixed  Stan  fuppoTed  at  «tt 
immenre  niftance,  and  with  reflect  to  wlikh,  the 
BxmiffVi»tif»  uid  Sutions,  iSc-  of  the  Fianct 
ai«  aeeomied.  For  dw*  to  wi  Eye  pliced  in  die 
Sun  at  A,  the  Planets  would  appear  to  move  al- 
va.y»  uaitonuly  and  equally  forward  in  their  Orbs; 
M  tn  reality  they  do  j  yet  to  an  Eye  placed  on  the 
SuHaceof  our  Earth,  the  Phanomena  w  i!!  be  ve 
di&rent,  and  the  Pknets  will  appear  iome 
to  be  RMtngrade  and  Stationary  in  their  Mo- 
tions, aswcll  as  ar  other  tinic:^  DireH.    For,  fup- 
pofe  the  Earth  at  M,  and  jupuer  inC,  while  _7«- 
fitcr  moves  from  C  to  R,  and  defcribea  the  Ark 
C  Ry*^  part  of  its  Orbit  round  the  Sun  in  A :  The 
Earth,  becaufe  its  Angular  Motion  in  much  more 
fwift,  willdcftribe  the  Ark  ^/G^  foalfo  while 
Jnf  itmr  ddbibe*  the  Aik  il£i  the  Earth  will 
novefnwGioB.  Kew  vbite  die  EarHi  lide^ 
fcribing  the  Ark  M  K ,  Jupiter  \\'y\  apix:ar  tn  be 
moving  4  Uttk  forward  ^  but  whilii  the  Earth 
move*  tbro'  die  kik  K  G,  Jupiter^  die'  in  reality 
ftill  prr-f^^rrfTiT-c  or  dire£l,  will  n^jpear  to  beRctro- 
gl«de,  and  to  move  backward  trom  F  to  O.  Kor 
can  it  be  otherwife,  while  the  Earth  moves  from 
G  to  D, :  nt^  while  Jupun  (^e^cribcs  the  Ark  R  E. 
But  when  the  Earth  comes  towards  'B,  then  the 
Planer  triU  appear  a  little  /^/rf(^  again,  andhisa^ 
parenr  Pro^^rfr/Ti vc  Motion  will  fcr  it  wh'lc  contl- 
Tiuaiiy  ciicrcait.    And  when  the  Earth  js  near 
K  or  2>,  the  Planet  will  appear  to  be  Stationary  in 
F  or  H.   $0  that  'tis  obvious  to  fee  that  the  appa- 
rent Motion  of  the  Planets  will  be  very  irregular 
and  unequal,  (bmctimes  fwifrer,  and  fometimes 
ilower,  acconUeg  to  their  Fefitioo,  with  teifcd 
to  the  Eaith. 

The  Progrcflive  Marion  of  every  Supcru 


_^  SUP 

Take  one  of  the  Sides  of  the  greater  Surtycr, 
and  put  it  over  ftom  xo  to  100,  at  the  end  of  the 
Line  of  Superficies.  Then  take  the  correfpoad- 
ing  Sides  of  the  Similar  Surfiicea  feverally,  and 
carrying  the  Points  of  the  Compafles  fo  that  they 
iidl  on  the  fame  li^umher  on  <;ach  X<tti  they  will 
dierO  meirtlie  Fhoportian  vhicti  mey  bear  to 


IOC. 


Planet  will  be  Iwitteit  in  hia  Conjunaion  with 
the  Sun,  as  his  Retrograde  Moden  will  be  fwifteit 
in  his  Oppofition.  For  the  appar'-nr  d:rc£i  Moti- 
on of  the  Planet  in  hii  ConjuiWtion,  arifcs  from 
the  Am*  of  the  Mociom  ef  tiie  Earth  and  Planet 
then  moving  dircftly  contrap,'  *"ne  to  another; 
and  the  Retrograde  Motion  m  rhc  Oppofition 
ariiiiM  from  the  greateft  Exaji  of  all  the 
TerrcfWal  MotifWM  above  the  Planetary,  both 
from  there  being  then  the  leaft  Diflance  be- 
tween the  Earth  and  the  Planet,  and  from  the 
iWallelifin  of  their  M«uooa  at  that  time, 
M  it  cfear  -froRi  the  Goofidetadcn  of  die  Fi- 
gure. 

SUPERFICIES  }  they  are  frequently  pla(;ed 
anon  a  SeAor,  1  Line*  (oneoneach  Leg)  wliich 

Mr.  Gnntt-r  calls  very  properly  Linei  of  Siipcrf.c'iti. 
They  are  made  by  tinding  mean  Proportiooals  be- 
tween the  two  Homologous  Sides,  and  the  hun- 

dr^flth  pirr  of  fucli  a  Sif^;:,  or  ^v  a  Table  of 
Square  Roots  j  which  RtMUi  miy  be  taken  out  of 
the  Divifionsof  the  Lines  of  1  incs,  and  they  will 
give  the  proper  Dii^ances  from  the  Centre,  where 
the  10  (or  100}  unequal  Divifions  muft  be  pla 
ced. 

7^  U^i  €f  tke  Urn  of  Suftrficia. 

I.  Topndthe  Tro^rt'mbefmtu  tvotr  more 
Mmilgr  Superficies. 


a.  To  at^mfut  a  Surface^  or  to  dimiftijb  it  in 
tt  gmm  Rmo^  at  lii|i^o&  in  tlie  Rado  ^  a 

to  ^. 

Take  the  Side  of  the  Surface,  and  to  it  open 
tbeSeAor  in  dioBointt  s  and  ::,  in  the  Line 

of  Surfaces ;  and,  letting  the  Sector  lie,  the  Di- 
ibnce  between  j  and  j,  will  aive  you  the 
Side  of  a  Similar  Fi|pne,  wWe  Area  iball  ex- 
ceed that  of  the  given  one  in  the  Propord- 
on  required.  And  proceed  "sice  verfa^  fat  ainti- 
nifi/ing. 

9,.  To  Add  together^  or  to  Std)fir4Q:emfimt  a- 
notbeTt  Similar  Sttrfhds.  " 

Find  firft  the  Ratio  lietween  the  Surfaces  by 
'Prop.  I .  and  then  Add  or  Subflrad  the  Kumbcn, 
expreffing  thofe  Fropordoni  by  ^*rok,  ai  -eni  tfatoi 
augment  or  dininiilb  by  the  pie^cat' Prb>. 

blem.   

4.  To  find  thjt  MstiP  ietwku  Viiiht  «rNt^' 
Sit^lar  Surfaces. 

Firft  find  Squares  equal  to  thofe  Suriaces,  and 
then  thofe  betng  Similar  Figures,  yon  sAay  eafily 
find 4he  Ratio  tbcy  bear  by  Trob.  i.' 

SUPREMACY  of  the  Queen  within  her  Do- 
minions, is  declared  by  the  37th  Article  of  the 
Church  of  England^  h^^Qm.  i.MiSi  2.  by  Stat, 
if  tf. 'fi.  c.  19,  tc,  ai.  aira  by  Stat,  i  Eliz.  i. 


to  be  Pfjv.cr  (if  Snvtricignty  ancl  Rule  c)\cr  ail 

Peribm  bom  within  her  Majcfiy's  I>omiiuoot 
and  Realnt,  oT what  Eflate  ftciver  they  be,  wlte- 

ther  Ecilefiiftical  or  Civil  (or  Temporal^  Co  .\«! 
no  Foreign,  nor  other  Power,  fhaU«  or  ought 
to  bear  any  Superiority  over  them.  This  Sa* 
prenney  cUcfly  esnfifit  in  the  fitUewIng  loAia- 

ccs.  .  • 

I.  That  the  Archbifhops  of  either  Prdvinee 

cannot  fummon  their  Bimops  and  Clergy  to 
Convocation,  nor  ena^l  any  Canons,  without  the 
Queen!*  exprefs  Confent,  by  2  5  j/.  8.  ff.  ly. 
WTiereas  berore  that  Ad  the  Convocation  was 
often  called,  and  Laws  were  made  by  it  iat 
Govemi  ng  the  Qraich*  villMNtt  any  Avdwiity 
from  the  Crown. 

1.  Tn  dutt  there  l!etno#  an  Appeal  frotntho 
A  rchliiflicip  to  the  Q_iicen  in  Ct^'iiiry,  and  on 
fuch  an  Appeal,  a  Commiflion  under  the  Great  Seal 
itto  be  dircAedio  ccrtdnFedont,  whereof  com* 
monly  luilf  are  Lay-men,  and  half  Qcrgymcn| 
which  is  called  the  Court  of  tDekgatcSi  and 
which  finally  determines  all  Ecclcfiaftical  Cau* 
frs,  by  1-;  //.  8.  c.  ip.  tho'  fomertmes  a  Re- 
view is  granted.  Before  this  Sutute,  the  Ap- 
peal from  the  AicbbUhop^  Cone  lay  t»  the 
pie  oflly. 

5.  The  Queen  can  grant  Commiffions  for  vi- 
fiting  fuch  Places  as  are  exempt  from  the  jurif- 
diaion  of  the  Bifhop  and  Archbiibiqps^  and  Ap- 
peal lies  from  dience  to  the  Queen  in  CSftaw^ 
eery:  Whereas  before  15  i/  tlie  Pop-c  could 
only  vifit  then,  and  ceceire  Ajppcak  from  tboTo 
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4.  Pcrfons  in  Holy  Ottfenare  not,  as  fimnerly, 
citcmpt  from  the  Qucen*s  Temjootal  Z,«W*,  any 
more  thjin  Layincn.  And, 

5.  KbWt^e  Bifhops  and  Clergy  neither  Swear, 

nor  j>ay  any  Obedience"  to  the  Pop:,  but  muft 
^  fuke  the  Oaths  of  Allegiance  kiuI  Supremacy  to 
the  OuL-cn,  Jifr. 

SURFACE  Z/wf,  or  L-int  Superficies,  is  a 
Line  placed  by  Mt.-Grtnfer  cto'eacn  Leg  of  his 
^&ot  5  'tis  divided  into  ico  unequal  Parts,  and 
nurabred  with  1,  2^3)  4t  ^c.  to  10.  See  S^er^- 
cies.    ■'■ •  ■  ■ 

SWAT  LFT,  in  the  Lead-Mines  in  Mfviiip,  i^. 
their  Term  ibra  Quamiry  of  Water  which  breaks 


s  y  z 


Ihop  at  the  Time  of  die  iimiitl  ^m*^  W  e- 
very  Parochial  Prieft.  For  th:^  Biffiops  ufcd  t#' 
hold  their  Dia;cUn  Synods,  and  ro  vifit  all 
at  once  5  trom  whence  thcfe  Synodais  arc  ac- 
counted tmoogft  the  fiiikip%  PiociinuiaoMkt  thi* 
'lime,  j  '.  .  •  . 
.  S¥190IIAX.ES  -tiie  Urban  and  R«i»l 

Henns  vveiie-itficft  fb  called,  fivm  infi}nmng  a- 
gainll,  and  aVtdHnf;  thcDtlorden  of  the  Clergy 
und  Petjplc  in  the  F.pifcopal  Synod.  But  wheo 
they  fudJE:  in  their  AiHhority,.  the  Symdmal  Wtt-^' 
neffis  wBre  «-'^  «f  liiMnelled  Jtury**  cmfiflng 
ot  :i  P:  i  i  and  two  or  three  Laymen'  for  every 
Pariiiu   And,  at  laii,  two  for  every  Dioceliv^re 


ill  iipdiii(^e%'  in       Work  j  whenMthe¥ttteet«id^  in«u«lly  ^hofen,  till^  at  kA,  ^Sa$  Office  eame  to 


it,  il>&f  $^aa  Aidxt'ea  a  kvd  dllit  U-dry.  See 

STIifWyWPr,  it  ail  Agreement  of  Afieftions 
bctwecp  two  or  more  rcrfons  ^  fomc  have  thought 
that  there 'is  alfo  a  Sympathy  between  lome 
l^atural  B9dies,  or  t^cir  Particles.  But  this 
ought  rathdt  to  jbe  ctUed'x  Camrvity*  6d6  tliat 
Word.  •       '  •  •.   ■■  ■ 

SYI?DieK,  in  the  Civil  Law,  is  fometimes 
the  Titlfe  of  a  fingle  Pcrfon,  depttte^^  to  act  for 
anv  Corporation  or  Community. 

'SYNODALS,  or  Syroiii-',  were  a  p 
ry  Kent  (commonly  twoShilUn^j  paid  tu  the  Bi- 


bc  devolved  upon  the  Church-wardens.  Some 
think  our  Q«eltmcn,  who  are  aififtaat  to  the 
Chttfck-waMttns;  were 
ha^e  qfiiffi  Svmd-men. 

SYl*)Oi>ALE  Ittjirtmmttim,  was  the  Solemn 
path  that  thefe  Synodical  Wttm^  took,  as  now 
ouf  Church-waiiifiM  u«  Strain  to  attkc  their  juft 
Prefentments. 

SYZIGIES}  how  to  calculate  the  exaft  Time 
of  the  'True  luod  Mc*n  SyKi^ics  of  the  Sun  and 
Moon,  in  order  the  detaraioatian  of  Eclipfety 
J. ITA^M^    14}.  ' 
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riT' A'B^ kDERS;  or  Tatifers,  for  Co,  by  Corrup- 
tj)6n, 'tis  now  pronounced,  arc  the  Batche- 
'-'  IjDr  Scholars  oV  the  Touxidation  of  J^f«s*s 


in-  Oxlm'  f  They  %ete  fo  caHed  from  a  (hott  fiue  of  the  Lord  $  and  it  waa  aHb  ionietinheB  -eonir 


Go\rn,  ciHcd  Taierd,  of  T'^uVrr,  in  thofe  Days, 
reaching  no  lower  than*  their  Midc|le-lce  j  which 
ihefe  Batchelor  Schohun  were  then  obliged  to 
wear. 

TACTItKS,  is  the  Art  of  tiifpoCng  any 
Number  of  Men  tAte  a  proper  form  of  Bat- 
tle: The  Greeks  were  vcr\'  skilftil  in  this  mn 
of  the  Art  Military;  having  Publick  Profeflbrs 
oF  it,  who  were  called  Ta^ici,  who  were  to 
teach  and  iiiftru6^  their  Youth  in  this  Matter. 
JEliau  hath  a  particular  Book  on  tUs  Subject : 
and  there  it  a  great  deal  of  it  in  Arrian,  in  his 
Htftory  o£  ^^ex.  M-  and  in  Mfturmut  uid  Jm 
Jirf'ratrrr:'    •  •  . 

T  A ILLE  Doner,  aTerm  in  Painr1ng,fignifying, 
2^  Mi'£velyii  in  Chalcography  tells  us,  the  Art  ot 
Stulptiue  or'Chalc(^r.ip!iy  it  felf.  In  Bimeh  it 
fignifJc;  f'trrrh;  or  nti.itrly  ait-^  and  this,  whether 
done  with  the  Surtn  for  Graver)  or  with  Jqm- 
farris,  which  we  caJl  Rehii^.  He  faith,  the 
Jtnlians  call  it  Inraglia  or  Stamp,  without  any 
Epithet  or  Adjunft  j  and  alfo  BoUm,  which  he 
takes  to  be  the  more  antient  and  unwarrantable, 
as  implytn;^  the  ufe  of  thct  Tohn  and  tJeedle,  and 

£:chivg  «'irh  yjq/iftjonii ;  which  is  fometimes 
ib  happily  performed,  is  fcarcc  to  be  difcerned 
fiom  the £ne& Screaks  of  tb&SdiOt  cs  Gravir it 
fdf. 

TALLAGE,  was  formerly  a  certain  Rate  or 
Proportion,  accotdipg.  to  whith  Barons  and 
Kjii^ts  woe  taj^d^       Kii%,'and  inferior 


Tenants  by  tlieh* Lords.   And  this  latter  Tallage 

oi  the  (^ultoaiary  Ti  ii  cirs  w  is  fometimes  lixcd 
and  cenain,  and  Ibmctimes  ac  the  arbitrary  Ploa- 


pounded  for. 

TALUS  Super in  Fortification,  isthcSbpe 
bn  the  top  of  the  Parapet  j  fer  the  top  oiF 
the  Parapet  is  made  llopin^,  that  the  Sol- 
diers may  defend  the  Covert- way  with  faaaU 
Sboc^  which  dfaey  ceaild  tt»  do  it  it  wait  le- 
vel. 

TANGENT  i  a  i  ianc  is  iaid  to  be  a  Tan- 
gem  to  a  Cone,  when  'tis  cAiaeident  witk ' 
two  Lines,  one  of  which  is  drawn  on  the  Sur- 
^ce  of  the  Cone,  and  thro'  its  Vcr^^,  anf 
the  other  «  Tangent  to  the  Circle  of  the  Bafc» 
meeting  the  fonner  Line  in  the  Point  of  Coft* 
taft. 

TANGENT  L'lm,  how  the  Line  of  T^m^ent» 
and  half  Tanoents  are  made,  you'll  hnd  under 
j;;^;?!  J  iAdtharU{bia9ni>^i»^andv^/ef;;<tri;^' 
the  Parts  of  RrgbtCirdes  in  SjAerical  Proiedion» 
you  have  under  Spherick  i'rojcdioo.  And  the 
Ufe  of  the  Line  ot  artificial  Tangents,  in  coocorc 
with  the  Line  of  Sines  and  Numbers,  you  have  ir> 
Phtin  Trigonometry,  L'-i.  But  there  arc  (omc 
othfcr  Vies  of  the  Lines  of  TanfijCMt  and  ha  1 1'  Fan  - 
l^cnts  in  DKrlUjii^,  Ik:  '^r  rnccime-!  on  the  cds;cok 
Gimser'a  Seiior  vuu  iiit\c  a  'I'augem  Line^'m  whole 
etui  a  Pin  or  Gnomon,  equal  to  Radius,  is  nor- 
mally placed;  and  by  that  means  the  Sun's 
Altitade  may  be  had,  by  holding  the  SeSor- 
ere£l,  and  the  Pin  parallel  to  the  Horizon  ^ 
for  then  the  Shadow  of  the  Gnomon,  when 
(lumed  to, the  Sim,  tvill,  fai  ilie  Divifioiw  of 

the 
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die  Ttageoc  Ihew  die  Dcgnt  of  ilie  Sm*» 
height. 

This  Tangcnt-Liae  is  ufcd  alfo  to  draw  the 
Hour-Lines  on  the  Planes  of  Dials ;  and  is  com- 
jnon  Iv  jknown  and  ihewn  in  alnaft  aU  Books  erf 
Dialling. 

On  the  Crols-ftaff  there  ire  Lines  ofTan- 
g^pttdrawn  i  one  ufitally  of  j6  deg.  j  min.  and  a- 
notherof  49  deg.  6  ittiii.«4iidi,  becaiw»dieir  mid- 
dle Points  are  at  20  and  30,  are,  by  lAr.  Gunter, 
called  the. Tancents  of  ao  and  90.  Thefe  Tan- 
gentkittte  ttftdm  taking  of  Angjes,  the  Altitude 
of  the  Sun  or  8cai%  &e.  aa  you  will  'find  under 
Crxfft-fiaf.  ' 

Dr.  fTallis  gives  an  AliAfafl  of  his  two 
Methods  of  drawing  Tanj^ents  to  Curves,  in 
'Pbilofofhicel •IranJii£fio?:s,'S  •  S 1  .which  arc  taken 
from  .his  Conick  SeHions,  and  other  Parts  of  his 
Mathematical  Works,  And  Dr.  Jiarro-x\  in  his 
fourth  Geonaetrical  Leffion,  f.  40.  gives  a  gene- 
ra! Method  of  determining  the  Tangents  to  all 
Q(elfiids,  and  all  other  Curves  dcfcnbeid,  or  gene- 
rated afeerthe mamerof  zOfcleid.  In  Left.  9, 10. 
he  fhcws  how  to  determine.  Tangents  to.  all 
manner  of  <^r4/  Curves^  and  to  many  Curves 
of  odier  kinds.  In  ^tthfotlJical  '/ravjafiiom. 
>3"  28 J.  you  have  a  Method  of  langems. 
by  Mr.  H.  Jjimny  taken  from  the  1  hcory  oi'  AUuci- 
nw  and  Mimms,  wliick  ia  v6ry  &nple  andnni- 
"verfr^l. 

1  ARTAi>E  i  is  a  fmall  VeCfel,  much  ufed  in 
the  Mtditcrraneavi  with  but  one  Mall,  and  the 
three-comeied  Uke  a  Galley  $  they  filb  with 
them  on  t;he  Coaflt  of  Spain. 

TASSELS,  in  a  Building,  arc  thofc  Pieces  of 
Sbatda  that  lie  under  the  £iids^of  the  Mandc- 
ticcs. 

TAXERS;  arc  two  Officers  cliofen  in  Cam- 
hridge^  to  look  after  the  true  Gage  of  all  Weights 
and  Mcafurcs. 

TEETH:  Mr.^/4  Hire  obfcrve$,that the 2?o»ff 
of  the  Tooth  doth  not  grow  in  Adult  Fcrfons, 
but  only  the  'Perioftium ;  «hidi ia  a Subftancc  very 
dift'erent  from  the  Bone  every  way.  Tis  compo- 
fcd,  faith,  of  an  infinite  Number  of  Iraall 
Threads,  which  arc  f.iftcncd  to  the  Bone  by  their 
Rooti»  much  like  the  i/onsu and  of  Animals 
tliefe  little  Threads  grow  as  die  Nails.  When  a 
n  of  the  Ttriojlivm  is  broke,  and  the  Bone  »• 
d  bare,  the  Tooth  ufually  pcrifhcs. 
TELESCOPES:  fr.;  Sir  Tfaac  Newton,  in 
his  admirable  Trcatiie  of  Opticas,  f>.  ^9.  demon- 
.  IVratcs,  the  fcrftHion  of  Jtiefiopes  is  im- 

feded  by  the  different  Refravgibil  'ny  of  the  Rays 
.  of  Zighfi  amrnot,  as  hath  been  vulgarly  fuppo- 
Icd,  by  the  Sfiierual  Figures  of  Glafles  :  and  con- 
fequently,  they  will  not  be  perfected  by  Glafles 
of  the  Figures  of  the  Conick  Si  Hi  or:,  i  e.  by 
^arahlick,  Hyperbolick  Glafles,  lie.  l  or  ha- 
ving^ fhewed  the  Ratio  between  the  leCs  and 
greater  RctTa£lions  of  the  different  Kays  to  be 
wry  nearly  as  17  to  28,  he  faitb,  thofe  are 
skilled  in  Opticks,  v.  ill  cafily  underltand,  that  the 
kaft  circular  Space,  into  which  the  Obj^  Glaf- 
fes  of  Telefinpes  can  coUeA  all  forts  oif  parallel 
Rays,  is  about  the  a  -  r  part  of  half  the  Aperture 
of  the  Glafi  J  (»rthe  J5ih  part  of  the  whole  A- 

Eerturcj  and  that  the  Iv^t/i  of  the  moii  retrangi- 
Ic  Rays,  is  nearer  to  the  Objeit  Glais  than  the 
Focus  of  the  icis  refrangible  ones,  by  about 
sy  f  part  of  the  IMAanee  between  the  Objeft 


Glafi,  and  the  Fkus  of  die  mean  leftai^Ue 

ones. 

AndifRaysof  all  iorts,  flowing  from  any  ono 
lucid  Point  in  the  Axis  of  any  Gjnvcx  Lens,  be 
made  by  the  Refraction  of  the  Zens  to  converge 
to  Points  iiot  too  remote  from  the  Zens,  the  Focuis 
of  the  mofl  Infrangible  Rays  fhall  be  nearer  to  the 
Zens  thin  the  Focus  of  thelcafi  refrangible  Rayi^. 
by  a  Diftance  which  is  to  die  it  i  ,part  of  the 
Diftance  of  the  Focus  of  the  mean  refrangible 
Ra)s  from  the  iew,  asthc  Dilknce  between  iliafc 
Focus  and  the  lucid  Point  from  whence  the  Ray« 
fln.v  to  the  Diilancc  between  the  -ItKidFoint; 
and  the  Z^us  very  nearly,  I 

After  this,  he  ihews,  by  Sxjwriments,  made,' 
with  very  great  accuracy,  that  the  Rays  of  Lights 
which  diflcr  in  Refrangibility,  do  not  all  converge 
to  the  fame  Focus ;  but  if  they  flow  frtun-a  lucid 
Point  aa  far  from  the        on  the  00c  fide,  astheic' 
Ivei  are  on  the  other,  the  Focus  of  the  raoft  re- 
frangible Rays  riiail  be  nearer  to  the  Lffis,  than 
that,  of  the  Icall  refrangible,  by  above  ^ 
pan  of  the  whde  Diftance :  And  if  they  flow  fram 
a  iiiLlJ  Point  fb  very  remote  from  the  Ulafs,  that, 
before  their  lucidcnco,  they  may  be  accounted 
parallel;  die  FocttS  of  dtenofi lefrangiblc  Rays, 
fliall  be  nearer  to  the  Xws,  than  the  Focus  of 
the  Icaft  refrangible,  by  a  27th  or  28th  part  of 
their  whole  Didancc  from  it.    And  the  Dia- 
meter of  the  Circle  in  the  middle  Space  betw-ru 
thcfc  VKo  Foci,  which   they  illuminate  when 
ihcy  fall  there  on  any  Plane,  perpendicular  to 
the  Axis  ^whkh  Circle  is  the  lealt  into  which  , 
they  can  all  be  gadieied)  is  ahoat  the  ^fth! 
part  of  the  Diameter  of  the  Apcrtiurc  of  tho 
Glufs.   So  that  'tis  a  wonder  that  Telefcopes  do 
rcpreient  Ob)ef^  io  diftinaiv.'  Bnt  were  all  the 
Rays  of  Liglit  equally  refrangible,  the  Error 
arilii^  only  from  the  SpKcricity  of  tlie.  Figures  of 
Glafl^,  uould  be  many  hundred  Hmealem.  And 
cxprefly  by  Calculation,  p.  7-.  he  provri,  th-jc 
the  Error  arifing  from  the  Ipherical  Figure  of 
Glafles,  to  that  ariCng  from  the  dtflGHCnt  Rc- 
frangibility  of  the  Rays,  is  as  i  to  ?t5i;  and 
confcqucntly  is  fo  little,  as  dcfcrves  not   to  be 
confidercd. 

There  is  another  Argument,  f'faith  our  excel- 
lent Author,  Z-?;.)  which  proves,  that  the  dif- 
ferent Refrangibility  of  the  Rays,  is  the  true 
Caufe  of  the  Imper&£lion  of  Telefcopes.  For 
the  Erran  of  the  Rays  arifing  fion  the  ipherical 
Figures  of  the  Objctl-Glafles,  are  ::s  the  Cubes 
of  the  Apertures  of  fuch  Objed  Clalles:  And 
thence  to  make  Telefcopes,  of  various  Lengths, 
magnify  with  C(]ual  Dili intfincfs,  the  Apenurcs 
of  the  Objcd  Giaflcs,  and  the  Charges,  or  mag- 
nifying Powers,  ought  to  be  as  the  Cubes  of  the  ' 
Qjuarc  Roots   of  their  Lei^ths  j  which  doth 
not  anfvvcr  to  Experience.    But  the  Errors  of 
the  Rays   arifing  from  the  diflcrcnt  Rcfrangi- 
bility^.  are  as  the  Apertures  of  the  Objea- 
Glanest  And  thence  to  make  TeleTcdpes  of  va- 
rious Lengths  magnify  with  equal  niillnfincC^ 
their  jSjwtuns  and  Charges  ought  to  be  as  tbe 
Square  Raetst^  fMr  Lmgths :  And  this  anfwera- 
to  Experience,  as  is  well  known.    For  inHance ;  a 
'I'elcfcope  of  64  Feet  in  Length,  with  an  Aperture 
ofi-J-IiKhcs,  magnifies  about  12a  times  with 
as  much  Dinincfncis,  as   one  of  a    Foot   in  - 
Lcpgth,  with  l  of  an  Indi  Aperture,  magoifiea  • 
ifdmea. 
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By  reafbn  of  this  different  Rcfrangibility,  he 
conclitdca  that  there  can  fcarcc  be  any  other  means 
of  imptwyiOgTclefcopcaby  Rcfiaflions  alone,  be- 
BiesthMtainerca^Kg  tbeir  Lengths fiw  ^Mc\i 
end  the  late  Contrivance  of  Hitgfiius  fecms  well 
accommodated.  ^Scc  ^bilqlbpt.  ical  Tranfaflio/is, 
N". Fer  in  W»  Aerirtl  Tclcfcope,  the 
GlafTcsarc  readily  managcahlc,  and  rhc  ObjcS- 
Gliifs  bc'mc  upon  a  ftrong  upright  Pole,  becomes 
more  ftca(W. 

Sir  If.  Ne-xfort,  tn  his  Opicks^  p.  i^y  acquaints 
«s  how  he  polilhed  his  rcflefting  Metal,  which 
he  ufed  in'  hh  refiefling  Tclefcope ;  and  which, 
becaufe  it  «pp»n  to  be  a  much  botter  way 
than  lix  any  comnnon  Ufe,  I  here  gire  l^e  Re«- 

I  bad  two  roand  G)pper-j>bttcs»  each  of  fix 
fnciictfii  IHameter,  t&e  one  Gun  vex,  tsti  tbe 

ther  GincavCj  and  ground  very  true  one  to  ano- 
ther i  on  tbe  Concave  I  ground  the  Objcft  Metal 
cr  Concave,  which  was  to  be  polifhed,  till  it 
had  taken  the  Figure  of  the  Convex,  and  was 
ready  for  a  Polifh  ;  then  I  pitch 'd  it  over  thinly,  by 
<1ropping  melted  Pitch  ujxwi  it,  and  wanning  tt, to 
lieep  the  Pitch  fbit,  whilft  I  ground  it  with  the 
Concave  Corner,  wetted  tbnuute  it  fpread  evenly 
all  oyer  the  Convex.  Thus,  by  workin[^it  well,  1 
jnadie  it  as  thin  as  a  Groat,  and  aiitertbc  Convex 
was  cold,  I  ground  it  again,  to  give  £t  aa.troe  a  Fi- 
gure, as  I  could.  Then  I  rook  Putty,  which  I  had 
Xiadc  very  line,  by  wafhing  it  fixjm  all  its  grofs 
l^articles,  and  laying  a  little  of  this  on  the  Pitch, 
with  the  Concave  Copper,  I  ground  it  upon  the 
Pitch,  till  it  had  done  making  a  noife  j  and  then  on 
the  Pitch  I  ground  the  Objed  Metal  vMix  a  bride 
Motion,  for  about  two  or  diree  Minutes,  leaning 
hard  upon  it.  Theh  I  put  fiefh  Putty  upon  the 
Pitch,  andgmund  it  agam,  tril  it  had  done  making 
a,  i^oife,  and  afterwaios  around  the  Objed^Mctal 
upon  it,  as  before  j  and  niwWoil  I  repeated,  till 
the  Metal  was  poliflicd,  grinding  the  laft  time 
with  all  my  Strength  for  a  good  while  together, 
and  frequently,  breathing  upon  tbe  KtcU,  to  keen 
h  moiif^  witbottt  toying'  en  uy  awt  Mb. 
Putt)'. 

But  becaufe  Metal  is  maiediBEcuIt  to  polilb 
than  Glafs,  and  is  afterwards  very  apt  to  be  fpoiled 
by  tamiffiing,  and  befidcs  reflc£b  not  fo  much 
Light  as  Glafs,  Quickiilvcr'd  over,  docs  j  I  pro- 
ppaod,  inflead  of  Metal,  to  ufe  a  Okft, 
isound  Cobcave  on  the  lore-fide^  and',  as  nrneh 
Convex  on  the  hack-fide,  and  on  the  biack-fide 
well  Quickfilvcr'd  over ;  the  Glafs  alfo  mull  be 
ekaflly  all  over  of  the  fame  thidknefs,  other- 
wife  th«  Objeft  will  look  colowed  and-  indt* 
ftinft. 

Widh  iuieli  a  Glafs  I  tried,  about  five  or  fix  Yean 
aj^o,  to  make  a  Reflcfting-Telcfcopeof  fbar  Feet  in 
length,,  to  magnify  about  150  times  :  And  I  fa- 
•tiiiy'd  mvfelt,  that  there  wants  nothing  but  a 
gpodArtift  to  bring  tbisI>efigntoFerfe£UQn  i  For 
ue  Glaft  being  only  after  the  common  manner  of 
jjrinding  Glaflcs  for  Telefcopes,  tho'  it  fecm*d  ai 
"teod  atObjeO-Glaflcs  ufed  to  be,  yet  when  it  was 
^ickfiherM,  die  Refledkm  difcover*d  innonient-' 
blc  Inequalities  all  over  the  Glafs:  And  by  rea- 
Sva  of  thefe  Inequalities,  Objefts  appear'd  indi- 
Hiwft  in  this  Inllruroent.    For  the  hrrors  of  Rc- 
fUBei  Rays,  caufed  by  any  Inequality  of  jthe  Glafs. 
an  about  lix  times  ^atec  than  tho  Errors  of  Rc 


fraffedRgys,  caufed  by  the  like  Inequalities.  But 
I  however  found  by  thisTryal,  that  the  Reflexion 
on  the  concave  fide  of  the  Gkft,  which  I  &ar'd 
would  Aflm^  tbe  ViiMi-,  dtd  really  ne  IbdIiUe 

prejudice  to  it ;  and  confcquently,  that  nothing  is 
wanting  to  pcrie^  thefe  Telclcop(:8  but  g^od 
Workmen,  wx6  can  grfnd  and  pcdifh  Glafiei  tAi> 
ly  fphcrical.  I  once  mended  a  common  fbaTteen 
Foot  Objcft-Glali  confidcrably,  by  grinding  it 
with  Pitai  or  Futty,  and  leaning  very  eafily  on  it 
iii  the  grinding  it,  left  the  Putty  fhould  fcratch  its 
bcfidcs,  leaning  too  hard  on  the  Glafs  in  gfinding 
it,  is  apt  to  bend  it$  uA  tkaa  FfgiMeaAa* 
be  truly  fpherical. 

Sh'  Ifaac  NmtM^  Mefbod  «C  fhortirii^  Te- 
lefcopes, vid.  his  0^fiekSj_^.  ip. 


Lctatde  tcpoCeatt^  Glafafpherically  cooca^ 
iiieFbre>4Me  0k,  ndaa nraeh  convWoBdw 

Back-fide  ed,  fo  that  it  be  every  where  of  an  e- 

tual  thicknefs  i  for  it  muft  not  be  tlvickcr  on  one 
de  than  the  other,  left  it  make  Obje£b  appei* 
coloured  and  indiftinft  :  it  muft  alfo  be  very 
well  wrought  and  quickfilver'd  over  on  the  Back- 
fide  J  Place  this  Glafs  in  the  Tube  vxyz,  which 
muft  be  made  very  black  within.  Let  cfg  repre* 
font  a  Prifm  of  Glafs  or  Chryfhil,  pk^ced  near  the 
other  end  of  the  Tube,  in  the  miiUHlt-  of  it,  by 
means  of  an  Handle  of  Brafa  or  Iron  fgk,  to 
whofe  end,  made  fht,  it  n  cemented.  Let  this 
Prlfm  be  Right-Anglcd  at  c,  and  the  other  two 
Angles  cxa^y  equal,  and  con(cquently  each  45 
Degrees.  IiCt  tbe  fflder  e/andTj'*  be  exaftly 
plane  and  Squares,  and  by  conlequcnce  the  third 
Side  fg,  a  redangled  pMralleloeram,  wbofo 
Length  is  to  itsBieaddi  in  afabdiiplicMjyit" 
poniiMi  of  a  tai.  * 
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,  Let  this  Fsifin  be  ib^placcd  in  the  Tuhe,tlut  the 
Axfkofthe  tauevtt  Specdioi  may  pds  thro'  the 

middle  of  the  fquare  lidc  p/pcrpen.ficularly,  and 
cqnCequcntly  thro'  the  middle  of  thcllde  at  an 
Angleof  4;  deg.  Aad  let  the  fidc;/be  turned 
lou*ards  the  Speculum,  and  the  Diftancc  of  this 
Piifm  from  the  Spcculiun  be  fuch,  that  the  Rays 
of  the  Light/ 47,  r^,  &c.  which  are  incident  u^ 
on  the  Speculum  in  Lines  parallel  to  the  Axis 
thereof,  may  enter  the  I'rifra  at  the  fide  ej\  and 
be  rcflcited  bythcHdc  /g,  and  thence  go  out  of  it 
thro'  the  fide^  e  to  the  I'oint  /,  which  mull  be  the 
common  1-ocui  of  the  Speculum  /'  and  of  a 
Plane  Convex  Eye-gltfs  l\  thro'  which  thole  Rays 
muft  pa(«  to  the  Eye.  And  let  the  Rays  at  their 
coming  out  of  the  Glafs  pafs  thro*  a  fmall  round 
Hole,  or  Aperture,  made  in  a  little  Plate,  Lead, 
BiA^s  <x' Silver,  wheiewith  the  Cials  i>  to  .be  co-i 
wed ;  which  Hole  recsSi  be'no  Mner  than  la  ne-' 
ceilary  for  Light  enough  to  pafs  thro* :  for  fo  it 
will  render  the  Obje^  diiiinfl  ^  the  flate  in  which 
itbinMK  ioBeKcpting  ftttneanMeoif  PUftof 


the  Light  whidl  cttMi  fiom  the  Vetgetof  dia 

Speculum  a  b. 

Such  an  Inftrument  well  made,  if  it  be  6  Foot 
long  (reckoning  the  Length  from  the  Speculum 
the  Priiin,  ana  thence  to  the  Focus  /,)  will  bear 
an  Apcftnre  of  f  f nchea  at  liie  Spectdim^  and  mag- 
nify between  i  and  ;c_  times.  But  the  Hole  Ip, 
here  limits  the  Apertore  with  more  advantage, 
Am  if  ilie  Aperture  were  plaeed  at  the  Sfe^ 
culum. 

If  this  Inftnunent  be  made  longer  or  ftiorter, 
the  Aperture  mnft  be  in  proportion,  as  the  Cube 
of  the  fquare  Root  of  the  length,  and  the  magni- 
fying as  the  Aperture.  But  it's  convenient,  that 
the  Speculum  oe,  at  lead,  an  Inch  or  two  broader 
than  ujc  Apemtfc  ;  and  that  the  Gla^sof  the  Spe- 
culum be  thick,  that  it  bend  not  in  the  working. 
TheFrifm  e /5,muft  be  nu  bigger  than  is  nccefla- 
ry,  and  its  back£de  fg  muft  not  be  QuickiiiTer'd 
pver  J  for  without  Quickfilver  it'  will  refleA  all 
the  Light  incident  on  it  from  the  Speculnm. 
:  IntbslDOruinencthe  Obje&  will  be  Inverted;^ 
jbttt  may  be  crefted  by  makii^  the  fides  ef,  and 
pg  of  the  Prifm  e  f  g,  not  plain  but  fphci  ically 
Convex,  that  the  Ra^s  may  croiy  as  well  before 
they  ccffliearii;  A  aMtiiMda  kcweed  it  aiid  tliA 
Eye  Glafs. 

If  it  be  defircd  that  the  Inftrument  baur  i 
latter  Aperture,  that  may  be  a}fo  done,  by  qjm* 
ixifing  the  Specttlooi.  of  two  GMlfld^  ^th  WAttf 
jbctyeen  them. 

The  rcafon  why  four  Glafles  in  a  Tele- 
fcope  reprefeot  the  Objedl  eretl,  Mr.  Moly' 
neux  flicws  plainly  in  'PiulojbPhical Trafifaifioas^ 
N»  185. 

Mr.  Juzottt  laith,in  Vbil^pbicalTranfaBionSt 
N**  4.  That  the  Apertures  dF  Telelcopcs  ought 
to  be  in  a  Sub  duplicate  R;itio  of  theirXengths  j 
but  this  muli  be  taken,  fo  as  to  allow  foi  the 
Quantity  of  Light  iHitcii  ceoMa  into  the  Tube  } 
for  the  more  Light  comes  in,  the  greater  the  A- 
perture  mult  be,  laith  Dr.  Hook.  iEtd.  And  Dr. 
Mttk  alio  doth  tncrc  flicw  a  way  to  make  a  Plaiis 
Convcx-Giafsof  a  fmall  Sphere  colleft  the  Rays 
at  a  great  DilUncc  j  but  I  don't  find  that  h^ 
ever  made  any  cooiSdeiabfe  U&  of  It  afiet^ 
wards. 

Mr;  7)e  la  Hire  faith,  in  the  Mci/toirs  lie  I'Jca- 
dtmh  Rcyal  Hci  Sciences^  for  M/ty  ir  p-j.  That  to 
prevent  the  Dew  faliiiu  on  thp  Objn^-Glaia 
a  Teleicope  iii  a  noftanul  OUbrvariaB^  *i3m  c 
very  gootfway  to  aiakeaTidieof  €»mmhanm 
Paper. 

TBLLER }  iranOffieer  in  the  Exeheifmr  (of 

which  there  are  tour)  who  receive  all  Moneys 
due  to  the  Queen,  and  gives  the  Clerk  qj'  the  'PcU 
a  Bill  todtloiarG 


ge  him  therewith.  They  pay  alio 
.ill  Money  payable  to  the  Queen,  by  Warrant  front 
the  Auditor  of  the  Receift^  and  make  weekly - 
and  yearly  Eook^  of  all  Receipts  and  Pay- 
ments, which  they  deliver  w  tho  JLocd  .Trei- 
fuicr.  ■  .  . 

TKMPORALTI58  of  Kfliops  j  arefuch  Re- 
venues, Landi,  Tenamentsi  or  Lay-Fees,  which 
have  been  laid  or  annexed  to  3ilhops  Sees  our 
Kings,  or  ote  PetfiiM  «f  high  Aank  in  iSbk 
K.ii^om«  ,  . 

TEN  AILE  of  the  Fofi  or  Ditch  t  is  a  low  Work 
raifed  before  the  Curtainj  in  the  iniddlc  of  the 
Fois :  it  is  of  three  forts  ^  the  £rli  is  compded.of  a 
Owt^iiS  nvoFhurid aad  tw* Facftt  T)iq  iUj^ 
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fart  of  the  Cr/r/airt,  including  the  <Paraf€t  and 
7'^/.'/;,  is  but  five  Fathom  thick,  but  the  |ltinpMt 
of  the  Fl(J'!l^s  and  Faces  is  feven.  The  Second, 
which  Vauban  faith  he  found  to  be  of  very  good 
Defence,  is  comgofcd  only  of  two  Faces  made  on 
the  Lines  of  Defence,  who(e  Rampart  and  Faai 
'arc  parallel.  The  Third  fort  dilFcrs  from  the  Se- 
cwo,  only  that  its  Rampart  is  parallel  to  the 
Olirtain  of  the  Place.  All  three  forts  are  good 
Defences  for  the  Ditch,  and  lie  fo  low,  that  they 
cannot  be  hurt  by  the  Beficgcis  Cannao,  till  they 
are  Mailers  of  the  CovcR-my,  and  have  planted 
their  Cannon  there. 

TENON,  in  Architcfture,  is  the  fqmre  end  of 
«  piece  of  Timber  fitted  into  a  Mortife. 

TERRERjor  -TerrierfW  a  Book  or  Roll  where 
}n  the  fe  vcral  Lands,  either  of  a  private  PeHbn,  or 
of  a  Town,  College,  Church,  ^c.  are  defcri- 
bed}  and  this  ihould  contain  the  Number  of 
AcKs,  the  Site,  Boundariet,  Tenants  Names, 
Ifc. 

TEKRjf.TeJI.iwenMfe!!  Lands  that  were  held 
free  fmm  Fec/ial  .^"rvices,  in  yJlh/ito,  in  Soccage, 
defcendablc  to  all  the  Sons,  and  therefore  called 
Gavel-kJn/i,  were  dcvifeabic  by  Will,  and  thete- 
fbte  called  by  &ia  Nime,  Tew  Tifhtmen 

tales.  _f  -    -      •  L  • 

TESSELATA  *Pafoimnta\  were  the  Yvit 
jnents  in  the  Tents  of  the  RoinanGcner.ils,a  rich 
JUofiiick  H'orkt  made  of  curious  imall  iquarc 
Marbles,  Briclcs,  or  T^hs^  called  TeffilUe,  fnm 
Ac  Form  of  'Dice. 

TESTONS,  or^  aswccommonly  call  them, 
fim^  fiwn  their  having  an  Head  (Tefia)  Vfon 
them,  were  in  ;4  H.  S.  coined  cither  here,  or  in 
France ;  and  Spelman  faith,  their  value  in  France 
wa8'tSi/.andhedoth  not  know  but  that  they  might 
go  fbr  as  much  here.  He  iaith  it  was  Brafs,  and 
cover'd  over  with 'Silver,  ("which  perhaps  gave  rife 
to  the  Iniquity  of  'Plating  Money.)  Tney  went 
ivilfat  us  in  if.  btfaVtime  for  mi.btxt  in£d'x.^th's 
Aey  (imk  doam  t09  H.  and  then  to  ed.  ^whicfa 
filll  retains  the  Name  of  a  Teftor.)  In  Jnm  7}cm. 
1 1 59,  they  fell  to  i^d.ob.  and  Stcso  faith,  there 
IMis  a  fecond  fore  of  TeftmSt  which  in  that  Tear 
%frcre  Crir/f  drrxn  to  2  a.  <r.  and  that  there  wns  ; 
third  fort,  which  were  maac  mpaj/hble  at  any  rate 
vi/f.  Cbron.  T'rrciof.v.  41. 

TETR  ACT  YS  Tytit^orick,  was  a  Point,  Line, 
Surface  and  Botly. 

TETRAGON ISTICK  Ca''Cub'<,  is  the  fimc 
^th  the  fummatory  or  difierenciai  Calculus  of 
l£ibnitz\  which  fte. 

THANE,  anciently  in  the  .V^rvorr  time,  was  a 
xnilitary  Servant ;  the  King's  Thane  was  a  Saxon 
Liord  or  Nobleman  :  but  after  the  CoiK]ue{l  the 
"Word  came  to  be  ufed  fotnetimca  to  denote  all 
IV-r^'ons  of  Superior  Degree. 

THORUS.   See  Tore. 

THRAVE  of  Com,  in  moft  parts  of  Ettglandy 
confifls  of  four  Shocks ;  and  each  Shock  contains 
fix  Sheaves  j  but  in  fome  Places  t^y  reckon  but 
twelve  Sheaves  to  a  T'brave. 

'  THRIMSA,  was  an  old  piece  of  Money  of  the 
value  of  a  Groat,  or  the  third  pirt  of  a  Shilling  ; 
being  fccmingly  a  Corruption  from ^e>/nffii,v;h\ch 
^ntt.a  Gwfttan  vbin,  of  the  value  of  Four-pence. 
Some  will  have  it  to  be  a Tbiee  Shilling  Vkcc, 
but  it  ieeics  a  Miltake. 

T:HIJVJ>B,K  and Zigiftning.  The  ^IjiCnomena 
of  dki*  very  OQaunen,  but  gftentimea  .dreadful 


Meteor,  arc  thus  accounted  fat,  and  fi>lved  by 
Dr.  UoohSt  Opera  Ti^b.  p.  169. 
The  Atmofphere  about  the  Earth  abounds  witb 

nitroas  Particles  of  a  Anrituoui  Nature,  which  - 
are  everywhere  carried  along  with  itj  beiides 
wbicb  (brt  of  Particles,  diere  are  alto  oAenraiied 
up  into  the  Air,  which  maybe  fomcwhatof  the  Na- 
ture of  Sulphureous,  Unctuous,  or  other  cotnbufti- 
ble  Bodies  j  as  we  fee  Spirit  of  Wine,  Spirit  ef 
Turpentine,  Camphirc,  and  almod  all  other  com- 
bufliblc  Bodies,  will  by  Heat  be  rarefied  into 
the  form  of  Air  or  Smoalc,and  be  raifed  up  into  the 
Air.  All  which,  if  they  have  a  fu£cicm  Degie* 
of  Heat,  will  catch  Fire,  or  be  turned  into  Flame 
by  the  nitrous  Parts  of  the  Air  j  as  thoufands  of 
Experiments  might  be  brought  to  prove.  There 
are  al{b  other  ions  <tf  thele  fulphureous  Steams, 
which  ari'c  from  fubtcrraneous  and  mineral  Bo- 
dies -y  which,  only  by  their  coming  to  mix  with  the 
Nitre  of  the  Air,  tho*  diey  have  no  fehfible  Heat 
in  them,  will  fo  ferment  an.l  aft  one  uprm  iiothcr, 
as  to  produce  an  a£lual  flame :  wlucli  is  a 
thing  th.u  luth  been  often  found  in  Mines,  and 
more  efpccially  if  any  part  of  them  be  kindled, 
then  the  whole  Train  which  is  mingled  with  the 
contiguous  Air,  will  immediately  take  fire,  like  a 
Train  of  Gun-powder,  and  run  from  one  end  of 
thole  Vapoois  10  the  other,  be  they  ever  (b  long  ; 
as  1  could  prove  by  a  multitude  of  relations  fronx 
Coal-Mines,  and  fovcral  other  Mines.  I  hc  Ac- 
cen£on  of  which  Vapours  is  fo  fuddcn,  and  with 
fuch  violence  and  Jwifrnefs  runs  from  one  end 
to  the  other,  as  often  to  kill  the  Miners,  blow  up 
their  Props,  Toiro,  St.i)s,  Houfc.s,i  (iffc.  and 
produceth  Bs  prodigious  Efiefts,  as  if  a  vaft 
Quantify  of  Gun-powder  had  been  fir  :d  in  the 
Mine.  Now  Lightning  in  the  Airfccmstobc 
much  of  the  (ame  Nature  j  for  tbc  A  iris  continual- 
ly fomifhed  widi  iptrituous  nitrous  Parts ;  and  the 
Summer  Heut,  whenever  extraordinary,  raifcs  up 
out  of  tbc  Eanh  (and  to  t'lis  the  Atbtcrraneal 
Heat  alio  is  continually  concurring)  a  |[;reatQtaaiH 
tity  of  fulphureous  \  apoUTB,  wiiich  nre  of  fuch  a 
nature,  as  that  meeting  with  the  Nitre  of  the  Air, 
th  - y  wurk  upon  each  other,  and  thereby  begins  a, 
further  Degree  of  Heat,  which  gradually  cncrca- 
les,  till  at  laft  it  arrive  at  a  certain  pitch}  and 
then  they  f<ll  upon  and  work  on  one  another,  pr»> 
ducii«anaftualficeandFlame»  which  ^th  woo- 
der^nrfVfiftnels  Ines  the  whole  TMfai,  and  (b  pro- 
duces the  Flafh  and  Noife. 

Dr.  Wttllii  iii  ^Pbilcf  '/ra»f.  N»  131.  ifr.  ^jj, 
(aith,  That  Thunder  and  l  ightning  are  lb  very 
like  the  EfTevfts  of  fired  Gun-powder,  that  we 
may  rcafonably  judge  they  proceed  from  the  like 
Caufes.  Now  the  principal  Ingredients  in  Gun- 
powder, arc  Nitre  .-md  Sulphur,  'the  admidion  of 
Charcoal  being  chiefly  to  keep  the  Parts  feparate, 
for  the  better  kindling  of  it.)  So  that  if  we  fup» 
pofe  in  the  Aira  convenient  mixture  of  tiitnmtiA 
Sttlpburous'VzY'our^  and  thofc  by  accident  to  take 
fire,  fuch  Explolh:;  mav  wcI:  follow  with  fuch 
Noifc  and  Light,  as  in  the  firing  of  Gun-powder  j 
and  being  once  kindled,  it  will  nm  finm  Place  to  ^ 
Place,  as  the  Vapour  leads  it,  like  as  inaTrainof 
Gun-powder,  with  the  like  F.&cls. 

This  jFjr^/fl/Sw,  if  his^h  in  the  Air,  andiarffOOl 
us,  will  do  no  mifchief,  or  not  confidorable  •  lil;ea 
parcel  oi  Cun-powdcr  fired  in  the  open  Air,  where 
nothing  is  near  enough  to  be  hurt  by  it.  But  if 
the  fixpktfion  be  near  to  us,  or  amongfl  us,  it 

may 


^od  by  Google 


Til  JD 


T  I  N 


may  kill  Men  or  Cattle,  tear  I'rees,  fire  Guii- pow- 
der, bieak  Hottfes,  or  the  like-^  M- Gun-powder 
U'ould  oo  in  all  like  Circumftanccs.  This  tfear- 
f.r/J,  or  Farnefi,  may  be  ciiimated  by  the  fDiftance 
of  Time  between  feeing  th<i  Flafti  ni  Lightning, 
and  heuing  the  Clmol  die  Thwitkr  j  &r  tl^o'  in 
their  Generation  they  be  Simttttanmis,  yet 
Light  miAing  faftcr  than  Sound,  they  come  to  us 
iuccdEvelj.   1  luivtioblerved,  that  commonly  the  j 


Land,  Seas,  Lakes,  (^c.  of  Jittlc  or  no  breadth  § 
bccaafe  they  are  Co  narrow,  that  iheMooa  eaiix 

aft  fironger  otl  one  Part  than  on  anorhoi-:  and  fo 
there  being  no  difierence  ot  Attraftion,  there  is  no 
rcafon  why  one  part  /hould  fwcll  or  rife  more  than 
another  J  fur,  the  Attra£l>oa  being  equal,  the  Wa- 
ter cannot  Jltft  or  more  from  one  Place  to  aoo- 
ther. 

TIG£,  in  Axcbite^urc,  it  the  Shaft  of  a  Go* 


Vmfe  it -about  ieveii  or  dght  SenoAt  alter  ilie  Itinin  fitan  the  Aftttf^l  ro  die  Oi^tal 

riaflij  but  Ibmetimes  'tis  much  iboner,  in  a  Se-     TIN-KILN,  i-:  u(ld  for  the  bun 


cood  er  tvo,  or  Icls  than  that,  iuft  after  the 
)Ualh  i  arid  uten  die  Bxftlofion  muft  needs  be 


Ji^dkk  from  the  Tiu-Orc. 
ander  Tin. 


jurninp  of  the 
Sec  its  Dcicriptioa 


very  near  us,  and  even  amongft  us.    And  in  fochj    TIN:  In  Thi!>ifipl::ical 7'r^f:rrf!iofts,'tJ'*  tfp.and 


Calcs  I  have  more  than  once  prefaaed  the  £x 
pcftatioo  of  Htfchiaf,  and  it  hm  fcmred  ac- 

aordinf^' V, 

Isow  that  there  is  in  Lightning  a  fulphureous 


N**  158.  you  have  the  foUowina  Account  of  the 
manner  of  FinMt^,  2>iggii^  for^  'Prejjing  and 
Sio'xif^  of  Tin. 

The  Miners  imagine,  that,  bctorc  the  Deluge, 
"^ivgnOi  h  wa/MtW  from  the  fulphureous  Smell 'the  uppermofl  Surface  of  the  Minmd  Vnm%  oe 
that  attends  it,  and  the  fultr^  Heat  in  the  Air,'/.o<T//i,  lay  parallel  to  xhc  upper  Surfiicc  of  the 
vnhich  is  commonly  a  Foec-runner  of  Lighming  Earth  •  but  that,  in  the  Flood,  they  were  moved, 
£»n  after.    And  that  there  is  a  nitroui  Vapour  lofjfed,  and  torn  otfi  and  that  by  the  defcendiog 

the  Valleys,  both  the  Earrh  nr 


in  it,  we  may  reafonably  jodge,  benufe  aw  do 
not  know  of  any  Body  fo  liable  co  a  fiidden  and 
Solent  Explofion. 


As  to  the  kitKiUna  of  thcfc  Materials,  taorder  to] 
ftch  an  Ejcplofion,  1  am  toid  iliac  a  BSixtareof  Waaeia,  aurted  "beneath  their  proper  Place,  ahd 


of  the  Waters  into  the  Valleys, 
Grcxr,  and  thofc  Mineral  Stones  or  rragmcnts  10 
torn  o;T  from  the  Loadi,  (and  which  they  call  Sboad) 
were,  togcthea  with,  and  by  the  Force  the 


Sulphur,  and  Filings  of  Steel,  with  the  Admiftion 
«f  a  XxxfXa  Mlajtcr,  will  not  tmly  produce  a  great 
Bflei'aefimoe,  but  will  o#  idett  Medc'fvth  into 

an  aflu.J  Fire.  1  fuy  a  lirrk  Water,  bcciufe  too 
much  wiii  hintlcT  the  Operation,  or  quench  the 
Ske  i  And  this  I  take  to  be  tlitc  Caufe  of  the  Ssr 
tfareri,  ^thA  fjther  hot  Sprirj^s,  where  Srccl  and 
Sulphur  caule  a  great  Ertervelcencc,  but  no  Flame. 
So  that  there  wants  oiUy  fbme  Cbalyteate,  or  Vi- 
trloUck  Vdpour  for  foroewhat  equivalent)  to  pro- 
duce the  whole  Erlcvit,  (  there  being  no  want  of 
AyeotH  Matter  in  the  Clouds.)  And  there  is  no 
dip|ibt,.bat  that  amooi^  the  various  ££9uvia  iix>m 
'  the  Earth,  there  may  be  copious  Supplies  of  Mat- 
ter fur  fuvh  Mixtures. 

The  fame  Account  ouy  alio  twgirca  of 
a|)d  other  bwrnng  Mountains,  where  die  Mixture 
of  Iron  and  Sulphur  m^y  give  a  Flame  j  which  is 
often  attended  with  ptt>digious  Explofioni  and 
Earthquakes,  from  great  (^^andtifit  of  27itfe,  at 

Springing  a  Mine. 
.  THiREO-S  l  APHILINUS,  is  a  Mufclc  of 
^^XJimla,  ariilng  flefhy  from  the  edge  of  the  up- 
per paxtof  thicCartila^.o  -thyreoidei,  between  the 
ithyre(hpbarh;g(eM,  and  xhc  Metui^rana  FaU£um  j 
from  thence  it  afcends  ftraight  upwards,  being 
much  dilated  as  it  approaches  the  Umda.,  on  the 
isppcr  fide  of  which  u  is  fpread  very  broad.  In 
Swailowit^,  when  this  Siir  of  Mufcles  a^l,  the 
Foramina  Nariuta  arc  in  a  great  meafore  ihut,  to 
hinder  the  paflli^  of  any  tiling  thro'  into  the  NoTe, 
that  is  taken  ia  at  the  Moudi.  Skv^stADtgr. 
CmP.Speem.  ■ 

TICHOi^IAN  HvPcth.  See  TyOmimu 

TIDES:  The  Tides  of  the  great  Ocean  bein- 
«iaufcd  (aa  you  may  ice  in  Voh  I.)  by  the  A^oa 
Iv  AttTKUoa  of  the  Moon  upon  it  (chiefly)  and 
bccuufe  that  part  of  the  Ocean,  which  is  dired- 
ly  under  the  Moon,  will  be  more  attxa^ed.bv  it 
Miaii  die  foft  I  there  die  Ocean  imift  fweli  or 
rife,  and  tke  Wa«r  «iU  ion  fiom  other  Puts 
jUiither. 

Bat  &om  hence  only  it  will  not  iblhm,  that 


from  fomc  Hills,  even  to  the  bottoms  of  the 
neighbouring  Valleys,  and  from  thence  by  Laadr 
Floods  down  Into  the  Rivera 

On  thcfe  SuppKifitioiis,  they  proceed  thus  In 
'fraymng  or  puri'uing  of  a  Jjoadx  Where  they 
fufpe^any  Mine  to  be,  they  diligendy  fearohllkal; 
Hill  and  Country  (as  they  call  the  Place  where  the 
Mine  lies)  that  they  may  the  better  kami  tiie 
Grtnan  and  the  Stones,  when  they  meet  them  at  a 
difiance.  in  the  bottom  of  a  neighlKniring  Valley* 
They  take  oocice  alio  of  the  JFmi,  or  Opening* 
which  arc  made  in  the  Banks  of  Rivets,  newlf 
made  hygreatLand- Floods,  which  ufuaily  are  then 
very  clean,  to  fee  whether  there  be  any  Metal- 
line Stones  in  the  Sides,  or  Bottoms  j  togedwr 
with  the  C^.<^ihe  Oumry^  as  they  call  k,  /.  e. 
any  Eatdi  of  a  different  Coioar  die  itsft  dF 
the  Br.nlc.  And  this  is  a  £frcat  help  to  them,  to 
dilcovcr  which  Hill,  or  which  fide  of  it  to  fearch. 
The  Mhieni  Stonea  aie  dUcovered,  diher  by  dieir 
Weight,  or  their  Pornfity  ;  for  mofl  Tin-Stones 
arc  Porous,  not  unlike  J^t  Bones,  almolb 
throi^hly  Caldned.  Yet  Tin  ibnetimes  lies  in 
very  firm  Stones  and  Dr  Or.  .l/frm  faith,  that 
they  are  ufuaily  found  betwixt  two  Walls  of  Rocks, 
which  are  commonly  of  an  Iron  Colour,  of  little 
or  no  Affinity  with  tbe  Tuw  VilL  ^kiU  Oraufi 
N«  158. 

Another  Way  they  liave  to  diicover  whether 
the  Stones  contain  any  Ore,  is,  what  t!ley  call 
Fauftitjgt  which  is,  to  powder  the  Stone,  Clay,  if  a,. 
or  whatever  is  fufpeiled  to  contain  any  Metal,  and 
then  placing  it  on  a  Fatmim  Sbevel^  s ncn  wiU  the 
Gravel  remain  in  the  hlndtir  part,  and  the  Metal 
At  :ae  Point  of  the  Shovel  ;  whereby  the  ^s'jture. 
Kind,  and  Qiiantity  at  she  Ore  is  jrery  neatly 
guefs'd  atj      .  •  -  . 

If  there  \KTioShoitd  fbunc^  thcTe  Frets,  rhcy 
trail  not  to  any  &und  in  the  River,  it  being  un- 
certain'^on'imancetfaeWaaBrmay  have  brought 
them.  But  then  they  go  to  the  fides  of  the  Hills 
mofl  fufpecied,  ariicre  there  is  a  conveniience  of 
bringing  a  litde;  Stteam  of  Water  f  tiie  b^ger  the 
better) Md«bM,iiM9  ant  9»Jutm  Omtf  9^  they 
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no  Other Ztf*/ or  Vein,  ncitlier  dorh  it  fend  ibrth 

any  of  its  own,  but  ■ :  entire  of  itfclf,  and  per- 
haps will  Bp  down  into  the  SlielJ',&\ei»  iixI-«tbom 


cali  ii,that  IS,  a  Trench  about  two  Foot  orer,  and 
as  deep  as  the  Sifelf  ^  and  by  this  means  turn  the 
Water,  hinning  two  or   th«c  Days,  that  by 
wafiiihg  away  the  Eaitli  fiom  the  Stones,  it  may 
difcdvcr  the  SJjCiui.    If  they  find  any,  they  con- 
clude thaw  it  a  Zoad  in  the  upper  pan  of  the  U  ill, 
or  at  leaft  a  Siitutt.  Then  at  fbe  ftot,  or  bottom 
of  the  Hill,  thf  y      what  they  call  an  Pffeiy-tatch, 
Hole  about  lix  Foot  lon£»  and  four  broad, 
ani  ahrayaaa  deep  as  the  JSbf^j  and  if  they  find 
r  o  Sfxa.d  there,  when  they  come  to  the  Shelf,  there 
.i»  none  to  be  cxpcwlcd :  Tho'  Ibmctimes  the  Shoad 
is  waffled  clean  away,  when  you  come  within 
two  or  three  Font  of  the  Locd,  which  then  lies  fo 
much  lunhcr  up  in  the  Hiil.    But  if  thcv  find 
Sboad^  they  are  almoit  at  a  Certainty  $  and  this 
ishc'.d  as  an  infallible  Rule,  that  the  nigbcr 
£tmd  lies  to  the  Sbelfy  the  nigbcr  the  L>ad\^  at 
hand,  and  vice  vcrfn. 

If  they  find  no  Sbvsd  to  the  firik  Hatch,  they  af- 
cend  ufually  about  twelve  Fadion,  and  then  fink 
another,  as  before }  and  if  no  Sboad  appear  here, 
theft  they  gp  as  fiu  on  each  hand  fide-ways,  and 
fink  there,  at  befive.  And  fb  diey  afeend  pro- 
portionably  with  three  or  more  Hatches  (it  the 
Space  of  Ground  require  it)  as  it  were  in  Breall, 
Aifl  diey  come  to  die  too  of  the  Hill.  And  if  they 
£nd  no  Sboad  m  any  ot  thefe  JUtcbcs,  £ue«d  to 
ehat  Hill. 

But  if  they  find  any  Sboad  in  any  Hatch,  then 
they  -  p  their  afcendingi/j/CiEvi  firom  thcnce  in  a 
right  l.inc J  and  as  t  he  y  draw  nearer  the  X(Wi<,  they 
lUStcn  the  nrft  Proportion  of  twelve  Fathom  to  fix, 
cr  yet  Icfs,  as  Conjeinurc  direfls  them.  If  they 
iina  Sboadiying  near  the  Shelf  in  one  Hatch,  and 
juuc  in  the  next  afcending,  they  conclude  they 
have  over-fhot  the  Load,  and  then  they  fink  nigbcr 
that  Hatch,  in  which  they  laft  finmd  the  ^Soad. 
Sometimes  they  find  two  different  Sboa/ii  in  the 
4ame  Hatcbt  at  difi'crcnc  Dej^hs,  and  then  they 
hare  a  Cortatnty  of  anodierZfth/ above  the 
in  -!  ;  and  it  may  be  in  Training  up  to  the  fccond, 
-they  meet  with  the  Sboad  of  a  third.  Some  Tinr 
'nerui&ni,  that  the  {even  Loadi  may  lie  parallel 
erne  to  another  in  the  feme  Hill,  but  yet  only  one 
Mafier-Jjoad the  other  fix,  three  on  each  fide, 
1»etne  the  lefler  Coocomitantt}  and  fi»  may  five 
lie,  tnrce  are  common. 

tvery  Load  hath  a  peculiar  coloured  Earth  or 
Gr9tKt  about  It,  which  is  ibuid  alio  with  the  Sboad 
in  a  greater  quantity,  the  nearer  the  Skoi\d  lies  to 
the  Load  and  lb  leifcns  by  degrees  to  near 
4|iiarter  of  a  Mile's  diftance  j  but  fiuther  than 
that,  the  fKtttiar  Gmot  ia  never  found  with  the 
Sboad. 

A  Valley  may  lie  fo,  at  the  Feet  of  three  fe- 
Tent  Hilk,.  that  tb^  may  &id  three  fisveial 
^eads^  ue.  common  loole  EarA,  Hi  which  the 

Sboad  lay,  and  which  is  not  unlv  contiguous  to 
the  Load:  This  they  call  the  Atm  or  Cafi  of  the 
Cutntij,  or  of  each  Hill ;  and  the  Knowledge  of 
this  is  very  ncceffiiry,  in  order  to  furor  7r^/«/»g 
^f  them  one  after  another,  as  tbey  lie  in  <»rdcr, 
accbcding  to  tho  fiicgoing  RuJea  of  EJfay- 
Hgttbes  1  for  the  oppcnnoft  iriQ  diieft  yon  which 
HiU  to  begin  firtt. 

It  mav  be,  after  they  VimtrMiKd  up  the  Hill, 
they  find  nothing  but  a  Sonny  or  Squar,  which 

Ukewiie  have  their  Sboad.  Their  Form  is  about  Ireveral  Loads  unite,  and  nuie  a  Knot,  or  lend 
two orthfee Fathom  long,  and half.aabioad,. few  | forth  Springs  and  Veins:  B«  dMy dolnt icniig^ 
laige^  fnd  jnoftieft  t-  Thefe  annmmMte iriihltho ftae  fiicadth  inaU  Piacei. 

*  The 


deep,  and  there  terminate. 

The  Manner  of  their  Digging  the  Ore,  is  thnt : 

WTien  they  have  found  the I/>ad,  and  laftj^^- 
batch,  'tis  then  called  a  *//n-Jbafti  at  T^n-^McI}^ 
which  is  funk  down  about  a  Fathom,  and  then  ia 
left  <i  lirrle  long  fquarc  PLue,  called  a  Sbombki 
and  lo  they  continue  finking  from  Cffi  to  Csftt 
[that  is,  as  high  as  a  Man  can  conveniently  throw, 
or  caft  up  the  Ore  with  a  Shovel)  till  Aey  either 
find  the  Load  to  grow  finall,  or  degenerate  into 
fame  fort  of  lyeed,  which  are  divers  ^  as  Mundick% 
or  Maxy^  corrupted  famn  Marchafite  j  and  this  U 
white,  yellow,  and  green.  Daze^  which  is  a 
kind  of  glittering  Stone,  enduring  the  Fife,  of 
dtfierent  Colours )  as  white,  black,  and  yeUow  t 
Jrmmtli,  black  and  rally ;  Cattl,  which  bi  fwK^' 
differing  both  Kroxa.  Mundick  and  'Daie^  or  Spar^ 
(enduring  the  Fire)  which  Idarcba^i  wilt  sot  y 
Gtifier,  which  is  Noodied  and  Black. 

Then  they  begin  to  make  a  nrift  three  Foot 
wide,  and  fcvcn  Foot  high j  and  if  the  Load  be 
not  broad  enough  of  it^lf,  as  fome  are  Icarce 
half  a  Foot,  then  they  uTuaIK  In  cak  down  the 
fDeadSt  or  that  part  of  the  Sb-siJ  which  contain* 
no  Metal,  but  enclofcth  the  Load,  as  a  Wall  be- 
tween vKo  Rocks,  and  tiien  they  begin  to  rip  die 
Load  itfclf.  ■   ■  ' 

The  Inftrumcnts  they  ufo,  are,  i.  A  Seek,  or 
Cornijb  lubber,  i.e.  double  Points  of  eight  or  ten 
Pounds,  {harp'ned  at  both  ends,  Aeeled  and  holed 
in  the  middle.  This,  in  a  hard  Country,  will  laft 
about  half  a  Year,  but  moii  be  new  pointed  eve- 
ry fourteen  I>ay«. 

A  SteJge,  flat-headed,  from  ten  to  twenty 
Pound,  will  lail  about  I'even  Years,  new  oidered 
onoe  a  Quarter.  ?.  Gadds,  or  Wedges,  of  tww 
Pounds,  well  llctl-tl  at  the  Points,  and  four- 
fquare  thefc  will  laft  three  or  four  Days,  or  a 
Week }  and  then mnft  bo  new  Iharpened.  4.  Lad- 
ders. \.  Wheelbarrows  to  carry  the  Dsadi  and 
Ore  out  of  the  2>rijts  or  Jdits,  to  the  SbambUs» 
There  are  two  Shovd-men,  and  threo  Beele^nien, 
whit-h  arc  as  many  as  onc2)rift  can  contain,  with- 
out hindering  one  another.  The  Seeie-men  rip 
the  "Deads  and  Ore,  the  Sbovel-men  carry  it  on, 
and  land  ir,  by  caftin^  it  up  with  Shovels  from 
one  Sbainvic  to  another  j  unlcis  where  there  xs  a 
IFioierwIdk  two  Kecblts  or  Bncke«ii,«iie  of  whlclk 
comes  up  as  the  other  goes  down. 

It  is  ulually  obferved,  that  the  \tiu  Loads  run 
Eafi  and  Weft,  and  then  they  conftantly  dip  to- 
waida  the  tJortb,  and  fometimes  as  much  as  three 
Foot  in  eight  perpendicular.  But  in  the  higher 
Mountains  of  'Dartmoory  there  are  fomc  conH 
derablc  Loads  that  xm  ^mb  and  Smb^  and 
thefe  dip  to  the  Eaft. 

Four  or  five  Ij,ads  may  a  while  run  parallel  to 
one  another  in  the  fame  Hill,  as  hath  been  known 
in  Hittgpou  in  Ctrmoi^  and  then  turn  in  and 
meet  altooether  in  one  Hatch,  and  after  iepamto 
again,  and  run  parallel,  as  before. 

The  Breadth  of  Maker- L^ads  is  generally  {root 
three  to  fevcn  Feet,  iclt^om  l  irpcr,  ur^lefs  whcr?- 
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The  JjMi  \^  ufually  in  a  hard  rocky  CcUntry^ 
made  up  of  M^att  Sjan^  and  other  J^^ieii^  as' it 
weie  all  along  in  a  condnued  Rock;  bat  it  bath 
aiaiiy  Veins  zxA  Joints. 

In  moft  Places  they  meet  with  Water  at  fomc 
T^t  deep  fixim  tlie  Load^  at  others  not  at  many 
Fnthonn  ^  it  ruM  ccotiAuaUy  thio*  the  U«att  of 
the  Load. 

When  ir  begins  to  trouble  us,  we  begin  at  the 
Foot  of  the  Hill,  a  7)rift  fcarce  half  fobig  as  that 
of  the  ZW,  and  w  ork  it  on  a  Level,  till  we  come 

a to  the  Load.  But  whore  they  have  not  this 
iveaieiice  j  or  if  they  pais  that  llevel,  then  they 
are  forced  to  dvaw  it  up  with  Winder*  and  Kee- 
blcs,  or  force  it  up  with  Pumy  .  S<jine.  but  very 
few  Piunps  may  fa«  dry.  They  obfcrve,  that  when 
^ey  liave  Water,  they  never  want  Air  fiitfcient 
ferRelpiraiion,  and  lor  their  Candlm  tn  bum  in 
vet  fomctimes  in  a  loft  clayey  QHintry,  the  Air 
U  (b  candenled,aa  to  become  in  a  inanoer  a2>tf»r/, 
and  to  require  jlir-S!  af:  fern  Verit :  '.vhich 
Damps  arc  fometimcs  eruargcd  by  working  ot  the 
JIftwrf/cJt  with  the  Ore. 

If  the  Country  be  rot  flrong  enough,  they  un- 
derprop xhtxt'Drifts  with  Sjcmfties  and  tVall-piates, 
placed  much  lilcc  a  CarpeoterliSqiuue,  on  tteeoe 
£de,  and  over-head. 

To  know  which  way  the  Zoad  inclines,  to  bring 
an  j^dity  or  to  fink  inJ/r-JLaft  in  the  defired  Place, 
the  Ufe  of  the  2ii4U  is  aecdfiil  x  which  they  call 
and  ^atthrg,  and  is  thus  perlbrmed.  A 
ekilful  Perfon  firft  faOcns  the  end  of  a  long  Line 
at  a  known  Place,  and  then  cxa^ly  obferves  the 
9diit  af  dAAA  tbe  Needle  of  hiijUM/or.  Compafi 
itfls ;  and  at  the  next  Flexure,  or  Winding,  he 
nukes  a  Mark  on  the  Line,  anid  again  notes  the 
^Pdnt  at  which  the  Needle  ftands  at  tkia  iecood 
Station;  and  To  he  proceeds  from  rumiiig  to  turn- 
ing, ftill  marking  the  Points  and  his  Line,  till  he 
Ceneaio  the  intended  Place.  T'hen  he  repeats  a- 
bnvr  ground  what  he  had  done  below,  and  his 
Dial  and  Line  leads  him,  till  he  come  exa^y  o- 
«er  die  Pkcewbere  heewkd  the  Mim. 


The  Manner     DreJJirg  the  7)n,  is  thus : 

'  When  the  Ore  is  landed,  and  the  fireater  Stone 
broken  atAetojpoftbe  jlfrnvbydie  Smwl-men,  'tis 

brou^htfxi  Horlcs  to  the.S'f^;;.',''  "X-;/-  /'/, whence  the 
Ore  IS  huided  at  the  head  of" the  'Pa/s^  {i.e.  two  or 
Aree  Botiaiii'bearda,triA  two  Slde-ooes,  ftt  flope* 
wife)  in  which  the  Ore  Aides  down  into  the  Co/ 
fir^  but  that  it  may  not  tumbledown  all  at  once, 
there  is  placed  a  Hatch  nigh  the  lower  end  of  the 
*PaJ^,  Cthat  i  t  is  a  Thwart-boa  rd  to  keep  up  the  Ore.) 
Beneath  that,  comes  in  the  Cock-^xatsr  in  a  Trough, 
cut-in  a  long  Pole,  which,  with  the  Ore,  nils 
down  into  the  Coffer,  (i.e.  a  long  Square  of  rhr' 
firmefn  imber,  three  Foot-long,  and  one  I  oot  ami 
half  over)  wherein  are  the  three  ufual pla- 
ced between  two  ftrong  broad  LtmeSy  having  two 
i9raeeSy  or  Thwart-pieces  on  each  fide,  to  Icecp 
til  t  in  Ucady  as  a  Frame,  with  Stampcr-hfiads, 
weiji^hing  about  thirty  or  ibrty  Pound  each  of  Iron, 
«1iich  love  to  break  tbe  Ore  in  die  fiid  Coffer. 
Thefe  Lifters,  being  about  eight  Foot  long,  and 
halt  a  Foot  fquare,  of  Heart  of  Oak,  and  having  as 
many  7imters  ot  Gttiders  between  them,  are  lift- 
ed up,  in  order,  by  double  the  number  of  T'af- 
fels  ^taiiened  to  as  mmyJrmSt  pafling  diametri- 


cally to  a  great  Beam,  turned  by  an  Over-//,  of 
fVater-^beel  on  two  Soui^ers)  which  exaflly,  but , 
eafily  gaeet  witb  tbe  Tm^i  ib placed  in  die  Lif' 
ten,  as  that  they  quickly  Aide  from  each  other^ 
fuftcring  the  Litters  to  fall  with  great  force  on  the 
Ore,  thereby  breaking  it  into  fmall  Sand,  which 
is  wa/hed  out  by  the  Cock-water,  thro'  a  Brals 
Grate,  holed  very  thick,  and  placed  within  two 
Bars  of  Iron  at  one  end  of  the  Cofier,  into  the 
L.auttder^  i.e.  a  Trench  cut  out  in  the  Floor,  eight 
Foot  long,  aivd  ten  over,  and  flopped  at  the  other 
end  with  a  Turf :  (b  that  the  Water  runs  away« 
and  the  Ore  fioiu  to  dbe  bottom ;  which,  wheik 
full,  is  taken  «tp  and  emptied  with  a  Sho* 
vel. 

The  Stamping-AIill  is  thus  coottived  to  go  two . 
Hours,  or  more,  after  they  give  over  attendu^  itt 
There  is  a  TiT&r,  or  long  PSe,faftencd  without  at 
one  end  to  the  SUvi  or  ^onder^  ii  e.  that  loofe  and 
laft  part  of  the  Trough,  that  conveys  the  Straam 
to  the  Overfhot  Wheel.    Then,  at  the  other  end, 
there  is  tied  a  Ihort  Rope,  with  a  tranfvcrfe  Stick 
at  the  end  of  it,  curioully,  but  Trap-ways,  hitched 
at  both  end?;,  under  two  little  Pins,  fcfK  iMjd  in 
the  Lcties  hr  that  i-'urpofc;  There  is  another  Pin 
fct  in  one  of  AcUfterSt  at  fuch  an  exaft  height, 
as  that  if  there  be  no  Ore  in  the  Coffer,  to  keep 
that  Lifter  high  enough,  the  purpofed  Fin,  in  de- 
fccnding,  knocks  out  the  Water,  carrying  it  quitci 
over  the  Mill-wheel^  Ha  that  when  tbe  Cij^  » 
emptied,  the  Mill  rafts  of  courfe.   The  LaunJer 
is  divided  into  three  parts,  the  Fore-head,  the 
Middle,  and  the  .Tail.   That  Ore  which  lies  io 
the  Fnt-Jbead,  or  witblnone  Foot  and  a  half  of  die 
Grate,  ii  rhr  Soft  Tin,  and  is  taken  up  in  a  Heap 
apart  j  the  Middle  and  Tail  is  another  Heap» 
which  is  accounted  the  worft.   This  latter  Heap 
is  thrown  up  by  the  T^rarnMing  Suddlc,  that  is,  a 
long  fquare  Tye  of  Boards,  or  SUfe,  about  tour 
Foot  deep,  fix  long,  and  tbiee  over)  wherein 
(lands  a  Man  with  a  Tratnblivg-fhovel  in  hi^  Hanr!, 
to  call  up  the  Ore,  about  an  Inch  thick,  on  a  long 
fquare  Board,  juft  before  him,  and  as  high  as  hia 
Middle,  which  is  called  tbcSuddle-ifea/ii  and  with 
the  Edge  of  his  Shovel,  he  dexteroufly  cuts  and  di- 
vides it  long-ways,  in  rcfpeifl  of  himfelf,  about 
half  an  Inch  afunder 3  in  which  little  Cuts,  the 
Water  coming  gently  from  die  edge  ef  an  upper 
plain  Board,  carries  away  the  Filth,  anJ  ligiiter 
part  of  the  prepared  Ore  firti,  and  then  the  Tin 
imme^atcly  after,  all  falling  down  inw  the  Sud* 
dle-j  where,  w  rh  his  bare  Foot,  he  fmooths  ittranf^ 
verlely,  to  make  the  Surface  the  plainer,  that  the 
Water,  and  other  Heterogeneous  ittMer,  mtf, 
without  Ictt,  pafs  away  the  ouickcr. 

When  this  Buddie  ^rfws  tuil,  they  uke  it  up| 
herediftinguifhing  agam  the  Fore-head  from  the  ■ 
M'c^tllt'  and  Tails,  which  arc  trambkd  over  again  s 
iiut  the  Fore  head  of  tbii,  with  the  Fore-head  of 
the  Launder y  are  trambled  in  a  fecood  Buddie,  but 
not  diflfeient  feom  the  firft.  In  like  manner,  the 
Fore-head  of  this  being  likewifefeparated  ftopidie 
two  other  Parts,  is  carried  to  a  '  /  v/.  or  the  dra'st:- 
ing  Svddle,  i  who&  difference  irum  the  reft  is  only 
this,  that  it  Bath  toTye^  but  only  a  jplain  floping 
Board,  whereon  'tis  once  wafhcd  with  the  Trani- 
bling-Jbovelt  and  &  it  new  luimes  the  Ore 
7<«,  i.e.  fvsh  aa  iacampleatly  ready  ftrthelViliw 
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There  is  alfo  another  mors  <tticH»way,  called 
Sizing  ;  thAth,\n&eAd of  atDfomftgBvMe,  they 
ufc  a  Hair-fievc,  thro'  which  they  fin  the  Ore, 
c$iei^  tnclp  tho  renttinikr  into  the  Tails»  and 
Tl^tr9/fAMig  'tt: 

After  the  idoaai  mmWing  it,  they  take  that 
Fore-head  in thcftoondiSaUldUri  aadv^k/tf  it,  (i.e. 
T*f«ng'  it  }frt*»'Oin4wi&l»0i^  iair'tafgirTiibof 
Wafer,  und  fhaicjng  it  lu!tily)jfb  that  the  Filth 
AtsoNCT  thtRim  oF  the  Sieve,  Itaviiifl. the  black 
TlffbeMnd,  which  is  put  into  Hc^flieaos,  covered 
arid  l(x-ked,  till  the  next  Blowinj^. 

The  Tails  ot  both  SuMes^  alter  two  or'tlicee 
Traml>linja>«,  are  caft  out  iiM  tbe  firft'&niftf  or 
•Jye  (which  is  a  Pit  made  j>urpo(cly  to  receive 
them)  and  what  ovcr-imaii  l  iaclfc  may  walh  a- 

Thfcre  ait!  coraiBonly  three  or  lour  of  them  fuc 
cdflvCly,  which  contain  twofbrta  of  Tii»,  tbe  one 
^kti'is  too  rmall,  the  other  too  crcat.    The  lat- 
tei^yiieWsroiBid  'ma£ra*e^iiiU  (whicbir  tuft  like 

dery  and  after  that,  rramb  led  in  order.  The  for- 
Jitter,  by  itafiMl  of  its  eamcdvm  Smallnefs,  is 
HmS^  m'  a  .RMftv  ^  'l^kwnr  *»  Boaidt,  about 
tfiiretf  FrK)t  and  a  half  broad,  and  fix  lonp,  and 
^HfiSch  turns  uport  two  Iron^Fins,  fitiiencd  in  both 
and  the  whole  placed  b«rHec»  two  Poih ;  fo 
tftiftt"  it  hangs  in  an  yEquiliKrium,  and  may,  like 
il^Oftdle,  be  mov«d>  catily  cither  way  with  the 

St6tt'/>fg  of  Tin. 

"When  they  pcKcive  much  Afna/fick  in  their  Tin, 
which  makes  it  birittio  and  hard,  they  are  necefljr 
tilted  to  bim^  away  the  Weed  in  a  7/»  Kiln*  Thia 
Kiln  is  fcur-foMfc;  and  at  ibe  towhatha  Itfxe 
Jloor  ftcne'  awat  fl*  foonc  kiigr  nSt  foar  bfoad ; 
itithc  midttlc  nf  w'nicli  is  a  {huare  Hole  of  about 
lialf  a  Foot  in  Diameter :  Aoouc  a  Foot  beneath 
4^  Sftone,  is  plirc6d  *MAs&r,  wbieB  it  Mt  lb  long 
By  half  a  Foot  5  bccai*fc'  it  muft  not  reach  the  in- 
liermoft,  or  back  prt  of  the  WaU,  which  is  the 
open  Place,  thi«*  which  theVkOMtftendtfirain  a 


tviU  fcaicQ  be  in  three  Davs,  becaufcof  dtc  Codtj 
tlrtt  lio'l^init  ;  but  when  thoycaamc  flay  iCa. 
long,  they  quench  ic  wirh  Vv'atcr,  and  i:  is  like 
Mortar.   And  whether  it  cool  of  itfel^.  or,  be» 
qucoehody  ihKf  muAnem.tTMdfkiu  ocwalb.it^ 
before  'tis  put  into  thoFumoB)  vdiicbat  nouodiecr 
than  an  Jimaii-Furnaee. 

\  Moor-Tin^  or  fuch  as  is  digged  op  in  the  MtofSi^ 
runs  or  melts 'beft  with  Mfxjr-coal  charked^  but  o- 
thcr  Tin  which  lies  in  the  Country,  runsbcft  withr 
^  equal  Proportion  of  Charcoal  and  Peat  (oCL 
Moor-coa'.s)  for  the  firil:  Running :  bur  when  they, 
)%-melt  thuir  Siuss,  then  they  ufe  Charcoal*, 
When  all  i«>  melted  down,  and  rc-mcltcd,  them. 
fometuaMs  remains  a  dificrent  Slug  in  the  bottomr 
pf  thet  Hoat,  which  they  call  Mou>a-egg  ;  anA 
thb  is  moAly  an  Iron  Body,  tbo'  of  a  Tin  Cor 
tour }  aafwaa  ttied,  by  anplving  one  of  tkft.Folcf^ 
bf  a  Load*Aone,to  it,  vmich  it  quickly,  atfrtffifd, 
tho'  not  fo  ftrongly  as  Irun. 

Tho'  Tin,,  ibr  the  moH  part,  be  made  firoo  dtPU 
iStonea^  inr^i^lvk  iatpwforated,  yet  'tit  lono-> 
time*  mixed  with -a  «a»clly  Earth,  fometimea 
iwhicet  bat  uTually  redj  ftom  whence  'tis  caiily 
foptrned  1|y  bare  Wc^it^.  This  gravelly  Tin  is» 
called  'I>ryan  Titty  afti  Jim-  fiucc  Mif  tho.  QoAy 
tiefs  of  the  other.  *. 

'X\i'<i  Mum&ckOrv  ittifitaUy  difcovcicd  by  ita' 
Glirtcrin™,  ycr  fnd  coloured  Brownnefs,  whcra- 
with  it  will  toon  dilcolour  their  Fingers.  Tlu&ia, 
Sfaid  to  nourifh  the  Tinj  and  yet  tlvey  fay,  whei4» 
mui.h  Mundick  is  found,  there  is  little  or  no  Tin*.. 
Ccnain.  it  is,  that  if  there  be  any  MwMck  loft  la. 
fuelling  tiie  Tin,  it  makes  it  thick  and  curdy.^ 
that  is,  not  fo  dtj^iile  aa  othenviGi.  Ifho  Mwtrt 
dfck  feenu  to  be  a  kind  of  Su^Hjuk  i^  for  Firo  oi^yi 
feparatea  itifiani:ilMS:'£te,.  mbI  tiw0tt9mM  tnoqk 
Snoke. 

The  Com  'tffi  Tfummuk  lie  inteiaiixed  vidh  tliw 

trn-Ore^  and  fometimea  on  Iieapt  i.  they  a  c  luta» 
pou]^  ta  catGb&^  aadfeneof  th«m  ai^  oC  m 
tvanlpaioit  red,  and.  t«TB  tfco  LiAn'  <n  ^  <hai|| 

R.uby.  They  fecm  to  be  only  aline  hard  Spar. 

The  beft  7/n  Ore  is  that  which  is  in  Sparka, 
and  aaMrtAdiit,  tliAt  whlck  hath  brigjirSpar  in  it. 

Icffcr  Pl^'.cc  bf?low  that,  where  a  vcryftrong  Fire  of  The  Furnace  where  they  melt,  and  h-om  whence 
Furze  is  conllantJy  made.  The  Pore-part  is  like  a  they  caft  their  Tin»  they  call  a  Shving-hmfii,  dec 
cbitMljonOieii^(i8tn6ar<lMlb<ck,onoinefide,therc  alio  Mr.  it^v's Collection  of  Engl ijS^Vi aids. 
is  .-rnorheV  little  fquarc  Hole.    When  the  Kiln  is     TIP-STAVES,  are  the  Wattlen  of  the  Fbct'fi 
thTt>uj»hly  heated,  the  Nark  Tin  that  is  to  be  burnt,  Ofificen,  attending  thcQueen'sGoiirtawtti»  apaint- 


IS  laid  ori  tlic  Top-ftonc,  and  as  much  of  it  is  catt 
down  by  the  fquarc  Hole,  on  the  fecond,  or  Bot- 
tom-Hone,   will  cover  it  all  over,  about  three  or 
jbor  Inches  thick.    Then  the  Hole  at  the  top  Is 
immediately  cowred  with  «cen  Turfs,  that  the 
Fla^tni  may  revetbemt*"  tnc  ftrongerj  and  a 
Rakc-man,  with  an  Iron  €oftI-Rakc,  conftantly 
fprcadi  and  moves  the  Tlii|  that  all  Parts  of  tbe 
MunM^  may  get  uppennolf  of  Ac  Ti»,  and  lb 
be  birrr.cd  a\ray  ;  which  we  certainly  knoy.  by 
this,  that  then  the  Flame  irill  buoastvellow  ^aa  u- 
fita1)andthe  StenchVeSafAv  ftr  whmldte.M»f- 
/}!c\  behijid  burns,  the  Flame  is  exceeding  blue 
Then  with  the  Rake  he  thruib  it  down  at  the  o- 
Mh  Phicc  into  the  open  Fire,  and  receive*  a  new 
Supply  of  Tin  ftom  above.  ICow  when  the  Place 
beneath,  where  the  Fire  is  made,  grows  full  of 
Tin,  Coals,  and  Afhes,  with  the  Rake  he  draws  it 
forth  with  the  Coals  at  the  little  fquarc  Hole,  on 
the  one  fide,  near  the  back  ^  where  the  Ore,  fiery 


cd  Siai^  &r  takii^  into  Cuftody  filelk  iPtKKini  a» 
are  committed  by  the  Court;  and  to  atttmd  fuch 
Prifoncrs  as  goat  large  by  Licence.  By  thi&  Ni^^nc 
alfo  arc  the  Tadgea  Officen  called,  wbo  carry  a 
Rod,  orStal^  tipped  widi  Silver,  and  tadce  cbaigp 
of  fuch  Pri&ners,  as  are  either  committed*  Of 
turned  over  at  the  Judges  Chambers. 

TOD  of  Wool^  it  a  Weight  moUHmed  ift 
riCir.  c^.:;.  rwMaiwiag  zSPbiwd,  or  a  Bumtk 
Weight-  ' 
TOFT,  Ttfurn  n^  tho  Law  ignite  t  IM 
uagc,  or  radier  pciliapt  a  Place  vheto  •  Mclr 
"uat^e  ftood  :  'TIS  a  Word  much  ufcd  in  Fines. 

tOMiCfi,  the  Art  of  Carving  in  Wood,  or 
Ivory.  Th* AniftHitliit  WotkiMsoaUed  Sll»» 

TOMPION,  is  ;he  Stopple  of  a  %r^x  Gun  or 
Mortar,  being  made  of  wood,  and  put  into  da 
Mouth,  to  keep  out  Rain;  alio  in  loading  of  a 
Mortar,  there  is  a  1  ompion  of  Wood,  which  isfit- 


and  red,  lict  indie  dpoft Air  to  cool)  triilch  irlted  exaftly  tothe  fioceof  the  Kece  at  the  Mbad^ 
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of  the  Chamber,  and  thisiidrovr  in  hjrd  after  the 
Powder,  and  the  Bomb  is  placed  upon  it. 

TONGUE  Grafring,  is  a  way  of  Grafting  in 
Roots,  thus  :  The  Root  is  cut  Hoping  about  an 
Inch  in  length,  and  the  Graft  as  much,  both  very 
fmooth  i  theaock  is  cleft  an  Inch  in  kntgth  alfo, 
and  then  they  are  made  to  cuter  into  one  another, 
fo  that  the  Sap  of  the  Graft  may  join  to  that  of 
ti^  Root  as  much  as  can  be.  Lap  the  jointed 
jSut  about  with  a  little  Hemp,  or  Flax  Kurds,  and 
^  the  Root  (b  grafied  intD  the  Ground,  aboiit 
tenor  twelve  Inches  deep,  fb  as  the  Joint  may  be 
•boat  four  Inches  at  leaft  covered  under  the  Earth, 
iliat  it  taay  vat  ht  bued  at  any  time,  but  kept 
moift  by  tlic  Farth.  The  Rtxjt  you  ^raft  on, 
may  be  apiece  of  the  Root  of  an  Apple  or  Pear- 
tree,  4ibout  fix  Inches  in  length  j  it  ihould  not  be 
Icfs  than  the  Graft,  but  it  may  be  bigger  ^  but  'tis 
beft  when  they  arc  both  of^  the  fame  fize.  vid. 
*Pl»l.  TrsKf.  Numb.  J  5. 

About  twenty-nine  Years  ago,  faith  Mr.  Z  'a'- 
is,  who  communicated  the  Method  above,  1 
{owed  a  Bed  of  Apple-kernels  in  March,  the 
Spring  following  I  plucked  up  forty  of  thtffe  Seed- 
lings, grown  to  the  thicknefs  of  a  ftiir  Graft ;  I 
g;r^athem  in  thitmannei^of  Tongue  Graftings 
and  planted  themag^n:  they  all  grew,  and  four 
of  them  bare  Fruit  to  perfe^ion  that  Year  5  fo 
that  in  a  Year  and  a  half,  from  an  Applc-kcmcl 
I.  had  ripe  Fndt.  Some  of  thele  Trees  will  ni}w 
bear  tvb  Quartenof  Apples  upon  aTfee,  and  are 
Ingger  than  moft  of  thofe  I'rees  among  which 
diey  fiand,  which  coft  twelve,  Pqnoe  a  Troq,  when 
theie  weieKemela.  fconedve,  fiidi  he,  that 
Plumbs,  Cherries,  Apricocks,  Peaches,  and 
ail  forts  of  f  ruit-Trees,  may  be  thus  lai- 
ibd. 

TORNADO,  is  the  Name  given  by  the  Sea- 
men for  a  violent  Storm  of  Wina,  and  Ibmctimes 
fSdlowed.by  Rain:  it  ufually  fwifts  or  turm  a- 
bout  to  almott  all  Points  of  toe 
1  fuppofc  its  Name.         •  . 

TORT,  is  a  ireHcX' Word,  fiMilyingJ|>iM|j#r 
Jmuryy  and  is  often  ufed  tnQuxJLtV}  fa,  de  fon 
flirty  is  in  bis  o-ivn  Wrianz, , 
.  TRAINING  a  LoM^xniAut  Miner's  Language, 
is (earcbingfor,  and  purfuing  a  Vein  of  Ore. 
.  TRAIVIBLING,  is  the  Term  ufed  in  dreffmg 
of  1'in-Oi  f,  for  wa/hing  it  very  clean  in  Water, 
which  is  done  with  a  .Shpvcl,  tk^t  ihey  call  a 
Trgfi^ling-Jb&vel^  and 'in  «  ' Frame  of  Boards, 
which  they  call  a  Swi£e    fee  SuMe  and  7/a 

TRANSFORMATION  of  Curves. 

The  Abbot  <?«/A9V  of  Avnwr,  Having  in  die 

Tear  I'fy-,,  maintained,  xhat  "Sir.  yames  Gregory^ 
and  our  excellent  Di.SarroWt  had  borrowed  their 
general  PropofitiooB  aboM  me  TVantfemwrion  of 
Curves  from  Mr.  RoI>e>-vali  Dr.  7)avid  Gregory, 
Aftronomy  Profeflbrin  Oxoti,  doth  in  'Pbilofifbical 
ftranfa^iom^  N**  114. /.a;:,  fully  rcfiitc  that 
Affertion,  by  /hewing  that  Mr.  ^a/nes  Gregory's 
Book  was  publifhed  nt^aduay  j568  ;  and  Dr. 

Sirrwro's LtEliones  Geometr.  1  d 7 4-  And  therefore 
more  than  probable,  that  Mr.  Roberval  had 
leen  thufe  fioolu,  fince  be  did  not  die  till  OCt. 
.x6i^ }  andyetwefindnottfaacbeniakca.aayfuch 
Complaint. 

.  TRANSCENDENTAL#«*«iVf«,Mr.2>/*- 
fiitz,  in  the  JS.  Erud.  Lipfue^ot  y«ae  idSi,  hath 
ja  Diflertatioa,  in  which  he  propofcs  to  fhew  the 
'  fii&of  fii^  Idnd  of  Quantities, 
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Wbyfome  Proble  ms  are  nc  ither  y/j/V.;,  Solid,  nor 
Sur-Jbltd^  nor  of  any  certain  Degree,  but  do  tran* 
fccndall  Algebraical  Equations:  As  aid) to  (hew 
how  it  may  be  di-monftratcd  without  a  CalcnluSf 
that  SLtiJigeOratcal  J^tadratnx  for  the  Circle  at Hy- 
ferbcla  is  impoflible.  For  if  fuch  a  ^adratrix 
could  be  found,  it  would  follow,  that  by  the  help 
thereof,  zv:^  Angle,  Ratio,  or  Logarithm,  m\g]\t.  be 
divided  in  the  w'tvff  Proportion  of  one  right  Lino 
to  another ^  ana  this  by  one  univerfalCon^rtiflion. 
And  cbnftqtiently,  the  Problem  of  tKe  Seljioa  cf 
anjnglf,  or  the  luvn.'fion  ofany  number  of  mean 
Pioportiooals,  would  be  of  a  ctrfaitf  2)^pte» 
Whereas  the  different  NumbenOf  Partaof  ah  An^ 
glc,  or  of  mean  Pro'^xjnionrJs,  do  ncceflarily  re- 
quire different  Hksrees  of  Algebraical  E^miotiu  . 
And  thereffare  the  Problem,  imdeiAbod  tn  general 
of  any  Number  of  Parts  of  an  Angle,  or  mean 
Propoitionais,  is  of  an  indefinite  jD^reCf  and 
tranjbembtll  Algebraical  Equations. 

However,  fincc  fuch  Problems  asthefcr  may  real- 
ly be  propofed  in  Geometry  (nay,  and  ought  to 
be  reckoned  amongfl  the  moft  principal)  and  be* 
fides  arc  determinate  ;  therefore  'tis  ncceffary 
that  fuch  Lines  fhould  alfu  be  received  into  Geo- 
metry, as  are  alone  fii£&iemftr  the  CbofihifiiMi 
of  theife  Problems. 

And  further,  fince  they  may  be  dcfcribed  exaA* 
ly  by  z  continual  Motion  (as  is  apparent  in  the  Qf^ 
cloiajkc.)  tbey  ou^tnot  to  be  accounted  Mecbam' 
cal,  hoc  Geofnetneai  Curves  i  efpccially  too,  fince 
they  are  of  much  greater  ufe  than  all  the  Lines  of 
the  common  Geometry  (except  the  right  Lino 
and  Qicle^  and  have  alu»  iome  very  impofftant 
Propertiea,  which  arc  altogedidr  ciptMe  of  Goo- 
metrical  Dcmtinftration. 
^sCartes  tfaeidoie  waa  nbfefi  out  in  excluding 

//r^ from  Geometry,  than  the  Ancients  were,  who 
neglected  the  Zoca  Sotida  ^  Linearta^  as  not  Geo- 
metrical. 

Now,  bccaufe  the  Method  of  difco^cring 
nite  J^adrarurcs,  or  their  Impojfpbiliiies,  is  with  me 
but  a  particular  Ofc  fand  indeed  an  entire  one) 
of  a  much  fublimer  Problem,  which  I  call  the  /«- 
ve'fe  Method  of  'langenfS,  in  which  the  greatcft 
part  of  the  whole  Tranfcendental  Geometry  is  con- 
tained; and  which,  if  it  could  be  always  Alge- 
braically folvcd,  all  that  is  wifhed  (or  would  06 
done ;  fince  alfo  I  find  nothing  fatisfa^ory,  as 
yet,  cxtam  about  it;  1  will  now  fliew  yom  haw 
this  may  be  done,  aa  well  a*  the  Inde^ite  ^wt^ 
dratvrc  itf  lf. 

V> hereas then  Algebrifis  ufed  before  toaiTume 
Camtgetienri  tetters,  or  Kunibenfiir  the  Quantio 
ties  fought,  I  (in  thcfeTranfcendental  Problems) 
affume  General  or  Indefinite l£quattom,ifx  the  Line* 
&ught.  Ex.  gr.  putting  x  and  v  for  the  Abjti/ptt . 
andOrdinate,  the  Equation  I  ufcfer  a  Line  foughtj 
is,  a-i-bx^cy-^exy-^fxx~\-gyy,  ikc.^o* 
By  the  help  of^ which  indefinite  Equation  (which 
in  reality  is  fhiite  ;  fur  it  may  always  be  deter- 
mined, how  far  focver  'tis  ncceflliry  to  raifc  it)  I 
enquire  the  Tangent,  and  chat  which  rcfultS 
comparing  with  the  given  Property  of  Tangents,  I 
find  the  Value  of  the  aflumcd  Letters,  a^b,  c,  ^c. 
And  thus  1  define  the  jBqvaiiia  Of  the  LiM 
fought. 

Ib  which  Equation,  fometimes  there  ake  (biil6 
thingswhich  remain  arbitrary,  and  in  that  Cafe 
innumerable  Lilies  inay  be  feiuld  tliat  Will  iatisfy 
the  Ptobleou 
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And  this  was  the  Rcafon  Wat  acrcat  many,  ch- 1  Thus,  for  example,  in  that  Theorem  of  Dr/ 
fcrviijftdie  Kefult,  believed  tKe  Probign  not  to  Sarrow's,  That  the  Sw^  of  tbe  'ruiTjals  betioec't^ 


hcfttfieientfy/krermivedinaelnSoeiMg^  The 
fame  things  arc  alfo  done  by  Series %ut  with  re- 
ipeh  to  the  Abri/lgwevt  ot  the  Calculus,  1  have 
Kvenl  belp6  5  of  wbldi,  mm  In  fime  oAer 
piece. 

Now,  laflly,  if  the  Ccmfarijbn  above-men- 
tioned doA  liot  proceed,  I  pronoupcc  the  Line 
fought,  not  to  han  .A^ekrdicslf  bot  a  Trm^en- 

dc/nal  <juc. 

This  fuprofed,  the  next  Work  is  to  find  the 
Species  ef  the  7r4»fieMi/eMy  1  for  fbm  Tranjbcn- 
devtals  depend  on  the  giinmi  Divifion  or  Seflion 
of  a  Fario,  or  upon  the  Logarithms  j  others  upon 

3c  Arks  ot  a  Circle ;  and  orbers  on  more  inaefi- 
te  and  emfwi&ledlbuptiries. 

Here  therefore,  bcfidcs  the  Sjtnbols  x  and  I 
afiiime  a  third,  as  which  denotes  the  Tranf- 
coidennl  Quantity ;  and  tben  of  the(e  three,  I 
fc'rm  a  gcncr'.!  Fnuation  for  the  Line  fought, 
fibm  which  I  find  tnc  Tangent,  (according  to  my 
Me^od,  which  proceeds  even  in  Tiailfcendeiital 
Quantities 0  then  what  I  fir.il,  I  compare  with 
the  given  Properties  of  the  i  iiugcnrs,  and  fo  dif 
cover  not  only  the  Values  of  i^c.  but  alfo 

tho  par^cultr  I^atuie  of  the  Tcanftendeiual 
Quantity. 

And  tho'  it  may  lomctimes happen,  that  the  fc- 
vcral  Tranjiendcnts  are  ib  to  be  made  ufe  ot'  and 
thoft  of  different  Katures  tob^fiiom  one  another ; 
aifo,  tho'  there  be  •fraafievticfitio^ T'ravfcasdcnts, 
9.tA  a  Pfogn  ffion  of  thefe  in  ififiaittao,  yet  we 
mi.y  be  iatisfied  with  the  moft  caA^  and  ttfenH 
one,  and,  for  the  moft  parr,  nnay  have  rccourfe 
fome  peculiar  Artifices  for  /hortolitg  the 


the  OrHitiates  and  Terpendiculan  to  the  Curw^ 
taken       and  af'f.tr.i  to  the  Axis^  iseqtUlSt 
Sani-^a4rat6  of  the  faji  Ordinate  : 

Lefthe  tmiAi€  bfe*,  the  Abfcifla  r,  the  In- 
terval between  the  Ordinate  and  Perpentlicular  *s 
itapj-  ^1-  .    .*  .     .  .  X  . 

xd:c. 


pears  jprefently,  bjj  my  Method^  that 
"mSAiThfftrentiiil Equation,  vismSA  inWa' 


towtf/orj-ofto,  makes  Stdy  —  Sx^ix.  But,  from 
what  I  have  fnewn  in  the  Method  of 
dixx=xdx,  therefore  contrarily, 
(for  as  in  the  vulgar  Calculus,  Powers  and 


Method  of  .^C^^cnts, 


Roots' 


arc  reciprocal  J  fo  in  this,  Sums  and.  Differenced^' 
viz.  SinA  date ceciprocAl.)  It  Vkfiniiaadbicf 


Ctlcittas;  and  ledneiiig  die  Aobldn  to  aalni^e 
Terms  as  may  be. 

ifow  this  Method,  applied  to  the  Bufinefs  of  Orduute^,  'andjhc  Abfci%  * 
^fadraturcSf  or  to  the  Invention  of  ^adratriccs, 
(in  which  the  Property  of  the  Tangent  is  always 
'vcn)  'tk  manifef^,  not  only  how  it  may  be 


that  SPdj=A  i^x.  '  Q^aD. 

In  the  Notation  I  hST  rather  make  ufe  of  dmf,: 
and  fuch  like  Symbols,  to  denote  the  differential' 
Quantities,  than  othdr  letters,  b^aiife  that  Ex-s^ 
preffion  /ix,  is  a  certain  Modification  of  Ai^ 
To  by  this  means  it  comes  to  pafs,  that  the  Letter- 
X  aJonc  (when  'tis  necqflkry)  tt^etber  with  i^i* 
Powert  and  Dif{ben€ua,'en(en'tSe flrAwf.,f^ 
the  Tranfccndcnral  Relatleiii  hettfeen.r  maik'f- 
othfer  are  exprefled.  '    j  ■  * 

By  the  fame  Method  we  may'ii^  <^aln*  tiMp 
Nature  of  Tranfcendental  I  incs  by  ah  Equation 
ex.  gr.  Let  a  be  the  Ark  of  a  Circle,  and  x  the ' 

...»         Sdx  .  .X 

VecOdiKiMl  dica  H"  <f     '        ■'■r,  aol: 

2  X — XX 

if  the  Ordlqate  of  *fe  Cycloid  be jr,- then  «Ul' 

y  =5 /a:»^ ar-f.c '  .'  ' 
^  y'i* — XX 
tion  perfeaiy  expretKs  tlic  Relation  hctwccn  the 
'  ■  ■  and  from  it  all' 


the  FkpoiMorthdCjitiHi^iiil^  ^"AJaaiitar^ 
ted. 


And  thus  is  the  Analytical  Calcttfui  extended 
ifcovcrcd,  whether  the  indefinite  Quadrature  be  jtn  thofe  Lines  which  have  hitherto  -bcfcn  cxclu- 
tf^«^rif/c<»//}' impoffible,  but  alfo  how  (when  this !  ded,  for  no  other  Caufej  but        ififey  wer^ 
Im;iofllbitity  is  mfcorcred)  a  T'ranjbendental^ta- '  thought  incapable  of  it.  .  . 

drcitrix  be  found,  which  is  a  thing  which  has!  Al'b  Dr.fV-rHis^s  Inrcrpofatiors,  and  i 
not  yet  been  fhcwn.  So  that  it  fccras,  1  may  with- 
out vanity  affert,  that  Geometry  is  by  this  Me- 
thod carried  infinitely  beyond  the  bounds,  to 
which  I'icra  p.nd  2ks  Carres  brought  it:  Since,  by 
this  means,  a  ceiClIli  and  general  A nalyfis  is  efia- 
blil^ed,  which  extends  to  all  thefe  Problems, 
which  arc  of  no  ceruin  Degree,  and  confequcnt- 
lyare  not  coniprehended  ^liiia  .^fgirifrsiaU  Er 
qttatiotts. 

Again,  in  ofder  to  manage  Tranfccndental 
Problems  (wherever  the  Bufinefs  of  TaneCnts  or 
Quadratures  occurs)  by  a  Catcul^,  there  »  hard- 
ly any  that  can  be  imagined  ffluMter,  more  advan- 
tageous or  universal,  than  tiaif^)jffcrc}jfial  Calcu- 
lus, or  .4 nalyfis  of  Indiv^kSHM^It^ites  (a  very 
fmall  Specimen  of  whtcn,  is  containied  in  my  Me- 
tljodof'Tangvin,  formerly  pubiifhed.)  From  this 
Calculus  may  be  derived  all  ihofc  Theorems  and 
ProWems  that  havo  been  fo  much  admired  j  and 
this  with  lb  much  eafe  too,  that  there  ii  now  no 
more  need  of  their  being  learned  and  kept  in 
memory,  tlian  for  a  Man  that  underflJinds  Alge- 
bra to  learn  a  frrcat  many  of  the  Pcopofitidm  of 
the  common  Geometry. 


blc  other  things  are  derived  from  hence, 

As  to  what  remainii,  tfcat  I  may  libt  feem*  to 
afcribe  too  much  ro  myfclf,  or  to  detraft  tod 
much  from  others,  I  will  briefly  fhew  wha< 
feems  to  me  to  be  dufe  to  the  ch^ef  Mathcapa- 
ticrans  of  our  Age,  witli  tefpeft  a»  tlfii  UmL  of 
Geometry.  "    "  -  '  . 

tiiii  of  all,  Gdfileerh  and  CavitUl9im  to 
explain  the  mofl  inrolved  Met  od*  of  Cotioa  and 
,^)cHtf!-des 
blcs  was  nn 

Greater  improvements  were  tiia^  ^et  by  thofii 
three  (amou*  Pcrfbns  j  Mr.  Penitat,  fir  KR  WctMA 


5  butC<»'y^T//pr/"i's  G'cwetry  oflndivifri 

more  than  the  Infancy  of  thcbtiencc  i 


de  Maximi  ^  .^fi >:/?;) is  3  tDcs  Orr-s,  hy  fhcwmj; 
how  to  cxpreis  the  Lines  of  vulgar  Geometry 
(}br  he  ekclndcd  the  tVaiilcenaentAlwies)  by  Eqtia^ 
tions;  and  Gregorv  St.Fipcsnr,  by  fcveral  noble 
Difcoverics:  to  which  I  add  6«W/;/ir/«  admirabfc 
Rule  about  the  Centre  of  Gnivity.  But  all  thcfc 
flopped  within  ccrtuin  ('comparatively)  narro^ 
Bounds, .  which  the  fiimous  Geometers,  Mr.  Jfr/- 
gens  and  Dt.Wallis,  went  beyond,  opening  new 
Ways.  Pot  'tia  jrobablc  enough,  that  llt^42s\ 
.  Invehtiant  '^Ave  fife  to  that  of  jhuract ;  ^  thol^ 
of  f^VUt        to  thoA  «f  mivetwtet,  wjft6 

were 
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v^cre  the  firft  that  re^^ificcl  Curve  Lines,  and  tWs 
without  any  Dctraftion  from  the  jtift  Praifc  of 
thefe  noble  DifcoviftR.  Thefe  wOeftUo^'d  by 
Mr.  fatnei^  Gregory,  and  Dr.  If.  ^arr<KP^  who 
wonderfully  increafcd  the  Science  with  admirable 
Theorems  of  this  kiiid.>  In  the  mean  time,  Mr.  Ni 
cholfls  At'^rcntor,  sl  Holfatian,  and  moft  excellent 
JMathcmaiician,  was  the  firft  that  I  know  of,  who 
exhibited  any  Quadrature  by  an  infinite  Scries. 
"Which  Invent&o  that  pfofiwod  Geometer,  Sir  Jjp 
,  did  not  eidy  reach  by  bfitoftlf,  but  alfb 


compleat.by  an  univcrfal  way  ;  and  would  he  make 

Ebnck  the  I'housht*  he  has  yet  further  on  this 
bject,  he  wonM  ^rhiinly  open  nfeVthiys  to  ws, 
to  the  great  incroafc,  and  yet  abridgment,  of  the 
j|cience.   As  fur  myfclf,  it  happened  when  I  was 
yet  bat  a  Tyro  in  thde  ^mdiei,       th6  fight  of  a 
certain  Dcmonftration  concerning  the  Magnitude 
of  a  fphcrical  Subftance,  fuddcniy  gave  mc  feme 
Light  i  fof  I  faw  jngencral,  that  the  Figure  made, 
by  applying  the  Perpendicular  to  the  Curve,  as 
Ordtnatei  to  the  j^xa  (which  Peroendiculars  in  the 
Circle  are  the  Radii)  ««•  ttoportijacial  to  the 
SuHacc  of  the  Solid,  generated  by  the  Rotation  of 
die  F  ip.ure  about  the  Axis.  With  which  firft  Theo- 
being  wonderfully  delighted,  and  not  know- 
Si^  that  the  iime  was  Jcnown  to  any  one  elfe,  I 
wefently  invented  a  THangle,  WMch  in  every 
Qurve  I  called  the  Cbaranerijlick  J'r tangle,  the 
Sides  of  which  fhould  be  indivijible  (or  fpcaking 
snonfxoT^r\y)ifffinitelyPftaUoT  Mfirential  .^uin- 
tities;  from  whence  I  prcfcntly,  and  with  cafe,  de- 
H^ved  a  vaft  Copia  of  Thooreras,  Mrt  of  which  I 
Ijmnd  afterwards  in  Sarrow,  ana  the  Gregories. 
And  as  yet  I  made  no  ufeof  in^^^lgel/raicalCalailtts, 
which  when  1  did  apply,  I  fuon  after  found  my  A- 
fjithmetical  Quadrature  and  fcvcral  other  thii^s. 
But,  I  know  not  how,  an  Algebraical  Calculus  aid 
not  fatisfy  mc  in  this  Budncis,  and  I  was  forced  to 
do  a  great  many  things  (that  I  had  a  mind  to  in 
4m  iuul|ti£k  wayl  by  Iqng  jfmtofes  of  Figures, 
till  aelftft  I  ftitdd  out  tlie  trae  Sap^kntetit  of  Algebra 
for  'Traajcend'iiral  J^timtit'ies,  viz.  my  Calculus  In- 
Jiffitm^arwrtm%whk\x  I  alfo  ctiiltholitfferential, 
Sidmiuamy^mTetragomJlickfM^S:  koA,  if  I 
am  not  miftakcn,  aptly  enough,  the  u^nalyfis  of  Jn- 
divifliiles  ATxA  Irtfimics.  Which  Method,  once  dif- 
covefcd,.  all  thofe  things  which  I  formerly  had  fo 
much  admired  in  this  kind,  feem'd  mccr  Play  and 
Sport  to  mc.  For  from  hence  I  was  able,  not  only 
to  fiad  out  admirable  Compevditims,  but  alfo  to  at- 
tain that  moft  univcrfal  Method  above  explained  ; 
by  the  help  of  which,  either  ^adratricci,  or  any 
other  Lines  fought,  whtAktxA^ehrMcal  or  Tranf- 
cen/lentaL,  axe  oetmnined  as  to  ais  Is  poffible. 
,  Be^at^  I  coochide,  I  would  yet  «dd  this  one 
Candoi,  dlait  in  ibaiiagiqg  Wigmi^MMqmiom, 

pch  at  tbia  befere  xnentianed,  '<= 


count,  tbat  it  may  be  ncqluctcd  when  the  x  itcj 
taken  as  increaling  uniformiy  :  For  by  this 
means  a  ^at  many  have  gone  wrong,  and  preclu 
ided  the  Way  to  themfelves,  in  not  anowing  the 
iMdeiehtlals,  as  d  r,  their  own  Dmvcffality  : 
So  that  thc-ProgrclTion  of  the  «-li^h»be  aflumcd 
atUberty.  Whereas  from  thjavOniiB  thing  alone 
-jtmsiiinuBerable  Ttiana^  ioA  ^uipol- 


  .  T.RA 

TRANSCRIPT,  h  and  //.  8.  c.  14. 
is  the  Copy  of  any  Original,  written  again,  or 
excinplificd  ■  as  the  Tranftript  of  a  Fine. 

TRAKSIRE,  i^Car.z.  f.  1 1 .  is  the  Term  gi- 
ven in  the  Cuflom-houfe  to  a  Warrant  or  Pa&,  to 
let  Goods  be  removed  from  place  to  place, 

TRANSMUTATION.  Sir  If  at  th© 

end  of  his  Book  of  Ofticks,  Edit.  Lar.  feems  to  be 
of  opinion.  That  CraJJc^  o^  thick  Bodies,  and 
Zigpt  may  bemutitaUy  MntmAtf  and  tranfkfuteS 
into  one  anetfiers  and  that. ail  Bodies  receive 
their  active  Force  from  the  Particles  of  Lightwhick 
enter  into  thejr  Ccnnpofitioo*  For  -all  fixed  Bo* 
dies,wiienfpe1l  lietfed,  emk  Eigtiv  aa  long  as  they 
continue  fo  :  And  on  the  other  hand.  Light  inter- 
mingles 'itfelf,  and  inheres  in  Bodies  aa  ottex>  as 
its  Rays  fall  upon  the  iblid  ParrieleB  ef  Anfii 
dies,  as  he  fbews  before.  There  is  no  one  Body 
(faith  he)  which  is  left  apt  to  fhinc  than  IVater: 
But  yet  Water,  as  VLt.  Style  ffnmd  by  repeated 
Diflillations,  is  capable  of  being  tranfmut«d  into  a 
fixed  Earth  }  and  that  Earth  will  bo  capable  of 
|bearingHcatenoughtolieBHldeli]Miiat  means  to 
emit  Light,  and  miiiB  at  well  as  other  Bodies. 
And  he  thinks  thfe  mattMl  Trimfmutation  of  Bo* 
dies  and  Light  into  one  another,  to  be  very  agree* 
able  to  the  Order  of  Nature,  which  ibeos  to 
delight  in  fueh  "fruffimtttiow. 

Water,  which  is  a  Salt  very  fluid,  volatile,  anJ 
tafteleii,  isbv  Heat  chansed  into  f^/our,  which 
is  a  kind  of  Air;  and  by  Cdd,  intoXnr,  whtdh'  it 
a  hard,  tranfparcnt,  fragile  Stone,  cafily  meltable  5 
nd  this  Stone  is  convcrtablc  into  Water  again  by 
Heat,  as  Vayotir  is  by  Cold.  Earth,  by  Heat,  be- 
:omcs  Tire,  and  by  Cold  is  turned  into  Earth 
;ain.  iDeAr/?Soi//Vj,  by  Permentation,  atx:  ra^refied 
nto  various  kinds  txAtr^  and  that  Air,  by  FarmeO)* 
tation  alfb,  and  fbractimes  without  it,  reverts  int« 
dcnfc  Bodies  again.  ^uick-fUver  fbmetimes  puta 
on  the  form  of  a  fluid  Metal,  fometimea  of «  hard 
and  fragile  one  :  Sometimes  it  appMK  'in  the 
fhape  uf  a  pelludd  and  fiagile  Salt,  whlek^e^ 
call  SutltPifltr,  and  fometlmcs  in  that  of  a  pellucid^ 
volatile,  tafVelefs  white  J&arth,  which  i«  called 
MereuriusfDttMs:  Sometimeait  loalcalUcen  k& 

.lied 


opako,  and  volatile  Earth,  and  then  'tis  calle< 
cinnabar  :  Sometimes  'tis  in  the  form  of  a  rtdp 
andfometimes  of  Z'xhitc  'Vrccipitate,  andjGbm^ 
times  of  2.  fitiid  Salt :  By  Diftillation  it  becomes  a 
/'i3'/o«r,ai>dby^^^/rfl//o«/«f^tfCtto,itfhine8likefire. 
And  yet  after  all  thefe,-  and  jpany  other  CliaigM^ 
is  capable  of  being  brought  l»ck  again  into  run- 
ning Mercxiry.  The  Eggs  of  Infefb,  CS'c  as  far  as 
Senfe  can  judge,  are  by  little  and  little  evolved; 
ex|Aicated,  and  encreaied  in  Magnitude,' and  ft 
turned  iitto  Atrimats:  Tidpirfe* 
Frogs  -  little  Wonns,  or  Ma pgots,  into  Flics. 

AU  Birds,  Bcai^  Fifhcs,  Infc^a,  Trtei,  and 
Plants,  with  aff  Aeir  ib  vttf  diflerent  Pan*,  grow 
and  encrcafc  out  of  Water,  and  aqueous  arm  (a- 
line  Tinflorcs}  and  on  Pntre^fHon,  all  of  them 
ti  Man  Ibodd  not  rafbly  ncglcfl  the  dx  on  thisic-  revert  into  Water,  or  an  a^ous  Liquor  again. 


Moreover,  Water  expofcd  a  while  to  the  open 
Air,  puts  on  a  Tincfure,  which  (Wka  the  Tinmue 
of  Barley,  macerated  without  boiling)  in  proceft 
of  Time  hath  a  Sediment  and  a  Spirit,  andt>efbve 
^utrcfa^Hon,  yields  Nouriftiment  both  for  Ani- 
mals and  Plants.  Now  among  all  thefe  many 
various  and  wonderful  Tranfmutations,  why  /houla 
not  Nature  turn  X/^/^r  into  Softies,  tadvioeverfat 
*  

The 
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The  gycdt  Ob-cftion  againll  the  praflical 
Tranfinutingof  a  bafer  Metal  into  a  nobler,  fccras 
to  be,  thit  the  fpeciiick  Gravities  of  Metals  can- 
not be  altered  :  But  in  Dr.  Ilook'i  Life,  before 
bisO/er/J  ^Ptftb.  I  find,  that  Dr.  Hook,  in  1679,  is 
faid  to  have  made  fbme  Experiments  about  the 
mixing  of  Metals ;  and  particularly,  that  in  a 
Mixture  of  Copper  and  Tin,  the  fpeciiick  Gravity 
of  the  Compoutum  was  really  imreafed  ^  foe  that 
ot  the  Copper  was  S^to  one,  and  duuc*  die  Tin 
but  7  VI  to  1 }  and  yet  that  of  the  Mixtnze  was 
8ito 

■  TRAl^SOM,  in  AnhiteAttre,  i$  the  piece  of 
l  imber  which  is  finuncd  a-cfofi  in  a  tkuble- 
Ligblt  Wintiow. 
TRANSPARENT,  the  opakeft  Bodies  that 

are,  ii  their  Parrs  be  fubtilly  divided  (as  Metals 
when  diflblved  in  Acids,  iSc.)  become  perfectly 
^Ttmfp&rent  j  from  whence,  and  from  fomc  other 
Reafons,  Sir  Jf  tie-jcton^  in  his  Opticks,  concludes, 
That  Water,  Salt,  Glafs,  fome  Stones,  l^,c.  and 
luch  like  SubHanccs,  arc  Tranfparent,  becaufetho' 
they  may  be  as  lull  of  Pores  or  interftices  bctweci 
their  Parts,  as  other  Bodies  j  yet  their.  Parts  an.' 
Intttflicesare  too  finaUto  caufc  KHUximi  in  tbei 
cctrmon  Surfaca.  He  ibex's  al(o,  that  the  leai. 
Pans  of  all  natural  Bodies  are  in  fome  meafiux: 
ttaniparcnt  i  and  that  their  Opacity  arifes  fror.- 
Ae>ipultitttae  of  Rcfiexioos  cauicd  in  theijr  inter- 
nal Parts.  *Tis  plain  aJfb,  as  he  fliewp,  that  o- 
pake  Subftances  are  rendered  tranrparcnt,  by  fil- 
hoig.  thei'  Pores  with  any  Subfiance  of  e^ual,  or 
alinoft  eotul  Denfity  wia  their  Parts. 

Thus  Paper  dipped  in  Water  or  Oil,  the  Oculus 
Ji^/ndt  Stone  ifteep  d  in  the  former  of  thofe  Li- 
^tidia,-  Xfinnen-cloth  oiled  or  vamifhed,  and  ma- 
ny other  Subftances  foakcd  in  fuch  Liquors  as 
«riU  intimately  pervade  their  little  Pores,  oecome 
aMM  tnofpaiem  hf  dut  neant  dum  uhbj  were 
l)cfore. 

:  And  the  true  Rcafon  why  all  opake  Bodies, 
when 'reduced  into  very  ibiaU  Parrs,  become 
tranfparent,  is  be>au'ethc  thickners  of  the  Parti- 
ties  being  v  uch  hjs  tluin  the  intervaiS  gf  the  Fits 
pf  cafy  Reflexion  and  Tranfmiffion  of  the  Rays 
nf  Light,  the  Body  lofeth  its  refle£ling  Power  j 
^or  if  the  Rays,  wfiich  at  their  entrini^  into  the 
3ody,i  are  put  into  Fits  of  cafy  Tran^miilloga,  ar- 
rive at  lite  furtheft  Surface  of  the  Body  before 
they  be  oar  of  thofe  Fits,  they  muft  Ims  tranf- 
jnitted. 

.  TRA^:SV£RSALIS  IPe^i.  Dt.2>mlas»  in 
Jua  compatative  Deftription  of  the  Mufirles,  iaith 

j3»tSJ^is  is  only  part  ot  the  Afi/fculus  accelerator 
X^rMiT,  ,ari£ng  trom  the  Knob  of  thcljcbitwt  i  for. 
it  is  AM  kilerteid  into  die  Csvum  Otw/Sr,  or  Bulb  of 
the  Urcrf.m,  but  joins  in  with  the  uiccekrgtPr^of 
which  it  makes  a  Iccond  beginning.  . 
•  TRAVERSE,  in  Fortification,  U  a  Trench 
with  a  fmall  Parapet,  and  fbmctimes  with  two, 
.one  on  each  fide  j  it  Icrves  as  a  Cover  from  the  E- 
jiemy,  when  they  come  on  their  Flank.  Some- 
times 'tis  covered  over  with  Pbiikson  the  top,  ami 
is  alio  ioadcd  with  liarth  ;  they  arc  of  good  ufc  to 
.fiop  an  Enemy's  way,  aud  to  pceveht  beins  ei^- 
ladcd.  It  is  alfo  a  good  Defence  in  a  dry  Ditch, 
when  the  Parapet  is  made  on  that  fide  next  the 
oppoiitc  Flank.  There  is  alfb  a  'Jraverje  in  a  wet 
IJiKh,which  is  made  by  thr^ing  into  the  Fois  or 
.Bitch  over  againll  the  Place  where  dw  HSaet  it 
to  -  be  put  to  1^  Foot  of  die  Wall,  Saueifloos^ 
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Joifts,  and  other  pieces  of  Wood,  wifli  Fafcines, 
Stones,  JBaxdi,  ($c.  in  order  to  fill  up  the  Ditch, 
and  to  carry  a  Gallery  over  it.  Alio  a  Wail  of 
Stone  or  £arth,  built  a-cro(s  a  Work  which  is 
commanded,  in  Older  to  coter  the  Mion,  ia  calleA 
a  Iraverft, 

TREASUI^R,  is  an  Oflficer  of  great  Tnift. 

1  he  Trcafurer  of  JB^laitd  is  a  Lord  by  his  Office, 
and  under  his  Chaise  and  Government  is  all  the 
Queen's  Money  in  the  Exchequer,  and  aHb  die 
Clerks  of  all  Officers  anyway  employed  in  col- 
le£Ung  the  Imports,  I'axcs,  Tributes,  or  other 
Revemwa  belonging  to  the  Crown.  He  hath  al- 
fo, by  virtue  of  his  Olfice,  the  Nomination  of  all 
Efcheators  yearly  throughout  JrjigULnd^  and  gi- 
veth  the  Place  of^  all  Cuitomen  and  flftnthers  ia 
all  the  Ports  of  the  Kiiigdom,  wbhdiven  odier 

Matters, 

TREASURER  of  the  ^eaiiHovjl:old,  is  an 
OfScer  in  the  Court,  who  is  of  the  Privy-Council, 
and  in  the  Abfcnce  of  the  Stesard  of  the  ^uteris 
Himfii<M,  hath  Power,  with  the  Controller  atH 
l  e'xard  of  the  Marfbaljta^  without  Commiffion, 
u  hear  and  determine  Treafons,  Mirprtfions  of 
""reafon.  Murder,  Homicide,  and  BhlodufldfCaill* 
mitted  within  the  Queen's  Palace. 

TRENT ALS,  fee  Triceanalia,  were  thhty 
MaCTes,  faid  in  fo  many  Days  fur  the  Souls  of  Per- 
:>jns  deceafed^  and  the  Ombfin^  which  were 
made,  and  die  Ptiefls  6r  thii  Service,  were  al& 

twre  TrentslSt  or,  as  Aef 
wetfe  called  in  Eri^li/hj  * 

Ifcvt'.  i.lfind,  becaufethe 
Service  la{fedaMonth,or 
thirty  Days  j  in '  which 
they  faid  tbmanyMafles. 
TRIDENT  is  a  Name  given  by  SirT/J^rwrw* 
to  that  Icind  of  ^a^abola^  by  which  2)m  Carta  con- 
ltru<fled  Equations  of  fix  Dimcnfioas.    This  Fi- 
gure hath  four  infinite  Legs,  of  which*  two  ar& 
Hyperbolical,  tending  contrary  vrays,  failt  placed 
about  an  Afymptote  j  and  the  other  tw^o  are  Para- 
bolical and  Conversing,  and  which,  with  the  other 
two^  fton  the  .  Figure  «f  die  fruknt*  Sett 
CtiTves. 

TRIMMERS,  in  Archite^hire,  are  thofe  PieJ. 
ces  of  Timber  framed  at  right  Angles  to  the 
Joyfts  againft  the  ways  for  C^mneys,  and  WcU- 
hoies  fiir  Stairs.  Sttttd.fDiCfim. 

TRINODA  NeciJJitas,  was  a  three-fold  necef- 
fary  Tax,  or  Xmpofition.  to  wiiich  all  Lands  were 
Subjefl  in  die  SaxMsTimt^  i.e.  towards  die 
pairing  of  Bridpcs,  the  maintaining  of  CilVies  and 
Garifons,  and  Expeditions  .to  repel  invading  £- 
nemies.  ...       ••  > 

TRINODA  7err<p,  was  a  Quaqdty  of  Land, 
containing  three  Rods  or  'Perctes. 

TRISTIS,  Trifta,  and  Triftris,  was  formerly 
an  Immunity,  whereby  a  Man  was  freed  from  his 
Attendance  on  the  Lord  of  a  Foreft,  and  fhould 
not  be  compelled  to  hold  a  Dog,  follow  the  ChAce, 
nor  to  ffana  at  a  Place  appointed  j  which,  other* 
wife,  he  might  be  under  pain  of  Amerciaments. 

TRONAGE,  is  a  Toll  or  Goftom  taken  ftr 
weighing  of  Wool,  cfpecially  in  open  Market  or 
Staple,  by  a  common  Beam  (Tronaj  or  legal 
Standard. 

TRO  Y-WE  IGHTi  the  Original  of  all  Weight* 
here 'm  England,  wttu  Goitt'joF  HVheat  gathered 
from  theittMdle  of  d»  Ban  "aiid  weir 4ned.  Of 
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tbcfc,  ;2  were  to  make  one  Pcnnv-wdghr,  20  Pcn- 
xiy-weight  an  Ounce,  and  13  Ounccc  a.  Found  3 
but  a^i^MX^  tbcy  came  to  divide  die  Fenny - 
weight  into  14  cqu.U  Part<;,  which  have  everfincc 
been  called  Grains.  See  J'abks  of  Wdgbt  under 
JVeig^tit  in  Vol.  I.  Formerly  the  Jlfomyers  did, 
jMod  pcrhap  do  iHll,  fubdividc  the  Grain  thus : 
24  Blanks  make  a  Pcriot,  :o  Pcriott  a  DroitCy  14 
Droites  a  Mite,  and  Mites  one  Gcaio*  See 
Ward't  ItunduS,  to  Mui>tat0t,  f. 

IVBA'Bi^itdtimtt  U  the  Caret!  of  Connnnni- 
Cfttion  between  the  Mouth  and  the  Bam  l  of  the 
3Bar J  ^mfoo^liedbYjlttKmiusf^aiJalva iromits/-';- 
gitre,  saad  ita  lurft  Difcoverer,  SartJboi.  Enftsdfkis* 

TUMBRFX,  T'wnbrcllum,  'I'ttrbicketum,  is 
an  £figinc  of  Puniftunent,  which  ought  to  be  in 
tftry  Lit>erty  that  hath-  view  of  Frank-Piedge, 
for  the  Correction  of  Scolds  and  uiu[uiet  Women  j 
ai)d  w^s  what  wc  now  call  a  Cuclung-JtooL 

TUifellpA  VaginaliSy  \t  the  firft  of  the  proper 
Integuments  oiutc^ejles ;  'tis  formed  by  the  Di 
laticn  of  the  Prqdudrions  of  the  external  Mcm- 
tnwie  qf  thc^fiifitmi^um.  Its  internal  Superficies 
it  fiDooth,  its  external  rough  :  It  contains  tne  Fafa 
H^erejuiaanA  'Pr^paravtia  -,  it  embraces  loofcly 
^  whole  Body  o£  the  TeiHcle,  adhering  tu  unc 
end  of  the  £f^MimSi  and  on  the  out-^c  of  it 
rum  the  Mmcx  cMeACremaftert  which  fee. 

TICHONIAN  Syjlem  or  HspotbcjU,  is  fo  cnl 
ltd.frwp  haviug  been  advanced  to  folvc  the  'Pb^- 
of  Aflronomy,  by  dhe  Noble  !^r^o  9rabe. 
Wc  fuppofcs  the  E..nh  ^,ved  and  hmtiovirJilc  in  the 
Contns  of  the  Univerfe^  or  of  the  Sphere  of 
^  fixed  Stait  (  lb  dtat  all  the  Stars  and  Pla- 


me  nxea  anuii  10  xoai  uii  me  o»ni  anu  riA-   lyimiy  arc  ui  inc  xcnuw  01  \-<om,  xiay,  ana 

Bpiiy,anli9|NMtB  qevvolvttimndtb^        in  lAVood  ooly^  4M«fcBnbcigt  called  ■Swj// 
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the  fpace  of  14  Hours.  The  Moon  alfo  he  fup- 
pofes  to  mo\  e  round  the  F.arth,  as  the  Centre  c£ 
her  menlirua I  Motion :  But  the  five  other  Planett,' 
Saturtiy  jfvfiter.  Mars,  Venui,  and  Jfcrrtfrr,  he 
fuppofcs  to  revolve  round  the  Sun  in  their  fevcral 
Periods  ;  as  the  Sun  doth  round  the  Earth  in  a 
Year's  time.  But  this  Hypothefis  is  fo  cmbarafe'd , 
and  pcrplcx'd,  that  it  hath  had  fcw  Efipoufers : 
And,  infieadofit,  Lot^omontajiin,  andlome&w 
others,  have  advanced  another  Hypothcfis,  that 
may  hcoXUKAS^-iyehMiati;  in  which,  holding 
all  things  according  to  'lycio,  they  allowa  2)iurnat 
3/0//on  to  the  Earth,  tho'  they  deny  an  AttmuUout* 
But  tho*  this  be  a  good  deal  lllOIC  pcobable  than 
the  Tycboiiian  Syjlem^^ct  it  is  flillfo  intricate  and 
confufcd,  and  fo  inconililcnt  with  Obiervation^ 
and  the  fimple  UoifiNrm  Laws  of  Kataie,  which' 
cftablifti  t\ic 'Pythagorean  or CopertikanYisYothc- 
iis  ;  that  I  /Kail  f  ly  no  more  of  it,  but  that  'tis  not 
worth  while  for  any  one  ta  enquire  into  it,  hoc  td 
invent  Laws  to  folvc  it ;  fincc  all  the  'phiCmmena, 
of  the  Heavenly  Bodies,  arc  much  better  ac- 
counted for  in  the  other  Sydcm  laft  mentiooedi 
Sec  GrK'4ftr<m.  Sook  I.  Seff.  II. 

TYTHES,  are  of  three  Sorts.  (1.)  'Pr^tdial 
'fythn,  which  .arifc  wholly  or  chiefly  from  the. 
Earth  j  as  of  Corn,  Hay,  Underwood,  Fruits,. 
^.c.  (i.)  Mixt  Tytbes,  are  fuch  as  arife  from 
Beads,  and  other  A  niinulsijaftured  or  fed  with  the 
Fruits  of  the  Earth  j  as  Colts,  Calves,  Lambs, 
Wool,  Millt,  Fowb,  &e.  (5.)  'Perfoml  -tytbes, 
which  arc  the  rn)fit:.  urifing  from  th^  Labour,  Arr, 
Tridc,  Negoriation,  and  Induliry  of  Men.  GrecX. 
T'yrhes,  are  of  the  Tenths  of  Corn^  Hay,  anfl^ 
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VACUUM :  To  what  hath  been  (aid  bn  this 
SubjC*.^,  lindcr  this  Head  in  Vol.  I.  may 
be  ac^^d  by  way  of  lliuiirationj  That 
fince  aU  Bodies  do  (by  what  Sir  Ifa.  Ne'Xtm  apdy 
?aik  the  Fis  hjcrritf)  refift  as  far  as  they  can,  any 
Change  or  Ait^ratio^iof  their prcfent  State,  whe- 
^cr  of  Motion  or  Reft  ;  and  knee  this  Refinance 
ta  always  the  fame  in  the  fame  Body,  and  in  dif- 
ferent Bodies  is  ftill  Proportionable  to  the  Quantity 
«l  Bfanec  t^uej  ceiptain:  Andfince  al(b  oTconfe 
qaence,  if  two  fifxiics  cqpuain  equal  Quantities 
of  Matter,  and  move  towaids  ofie  another  with 
contrary  Directions,  and  equal  Velocities  1  they 
ivill  nece£GMily  both  ilop  at  the  Point  of  Con- 
ceorfe:  koACmvcrJily,  hnce 'tis  certain  alio  that 
two  Bodies  moving  thus,  with  contrary  DirccHons 
and  cqu4i  Cplarities,  if  at  the  Po^nt  ot  Coucourfe 
tbey  oo  bodi  teft,  mnfl  be  e^ially  heavy:  It 
plainly  follows,  that  tv.'o  Bodies,  containing  each 
an  equal  Quantity  of  Mauer,  mull  be  equally 
heavy ;  wherefore,  were  there  no  fiich  thing  as 
Poroltty  or  Vacuity,  two  Spheres  of  equal  Dia 
meters,  muLl  contain  equal  Quantities  of  Mat- 
«rt  and  be  equally  heavy  }  diat     two  '  * 


of  difierent  Matter,  fup|)o(eolieof  Wood,  and  tfao 

other  of  Gold,  If  thcy  had  eqval  Diameters, 
muli  iuv(^  equal  or  the  iamc  Spectfick  Gravities. 
But  this  bdngdireflly  contrary  to  all  experieiKe, 
there  is  an  unavoidable  necefTuy  of  fuppoimg  Va- 
cuities in  the  Sphere  ot  Wood,  torendier  ic  lighter 
bulk  fox  bulk,  than  that  of  Golfl. 

The  Planetary  Regions  in  which  the  HeaVenly 
Bodies  move,  mull  needs  bo  almoin  aevoid  of  all 
Bbdy  or  Matter.}  for  otherwife  a  Reliance  muft 
accriie  to  the  Planett  MacioDs,  which  tho*  never 
(6  finall,  would  in  time  |>p  fenfible,  a^d  baTS  an 
c{(c£t  in  retarding  the  Mopofi  of  the  Heavenly 
Bodies  I  bw  no  fuch  thing  hath  firef  y^t  ^teen  ob- 
ferved  or  diicovered,  but  the  contrary  if  certaim 
And  befidcs,  fuch  a  thin  Vapour  as  thpTail  of  a 
Comet,  can  inpv^  tbio'  the  y^fl^ti  f<  ^^^^ 
call  it,  with  incredible  i^fifineis,  ^firoom  being 
diffipatcd  or  drawn  from  itsiwtural  Courfe  j  which 
is  in  it  fclf  a  dcmooiiracion,  that  there  mull  be  a 
kind  of  ydcuumu^dnofc  Cclcftiai  Regiuns.  And 
Dr.  JJook,  who  was  a  y/ew;/,  faith,  That  the  raCk 
Jixpjmfum  of  ^  World,  mull  be  a  B^y  ib  cx' 
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to  hinderAe  Motion  of  any  EckIv  thro'  ir.  And 
Sir  Ifa.  J^hxfn  (hows,  ;  i  ^.c/bn Latin  OPticks, 
That  if  die  Ptanetary  Regions  were,  n  the  vlenifis 
sircrt,  entirely  full  of  Matter,  and  without  any 
interfpcrfed  Vacuities  at  all  j  let  their  Matter  be 
never  fb  fubttle  and  fluid,  they  would  have  a 
greater  Refiilancc  to  any  Bodies  moving  in  thcna, 
than  Mercury  or  Quick-iilver  hath,  jind  in  fucb 
a  Medium  as'l'iat,eve» aperftQly^dGkbkmufi 
ioje  l  :.lfi!S  McttoHy  Lfore  it  can  move  thrice  the 
length  of  itsirxn  liiameter.  And  Globes  or  Spheres, 
fuch  as  the  Planets  arc.wculd  be  ftoptmuch  iboner  j 
wheieibre  'tia  abiblutely  ncceflary  for  continuing 
the  Moriont  of  the  Planeti  and  Gioaiett»  that  the 
PI  Kcs  they  mofve  in,  be  almoftcntifely  devoid  of 
all  Matter. 

The  feigned  Romamlcl  Sahtile  Matter,  with 

whic'a  the  Cariejiani  have  filled  the  Cclc(Hal  Rc- 
gioDs,  and  all  other  Parts  of  the  Univcrfe,  is  by 
no  means  ufcful  to  explain  the  Phznomena  of 
Nature  :  fincc  the  Moticns  of  the  Planets  and 
Comets,  is  much  better  ex-plaincd  by  Graviialio/i 
without  it,  and  the  Caufc  and  Nature  of  Gravity 
hath  not  yet  been  orplaincd  by  that  Materia  Siii> 
tiiiSf  nor  i  believe  ever  can  be.  And  if  there 
were  any  fuch  thing  as  that  Afatter,  it  would  only 
lerfe  to  do  roifchief,  to  difturband  retard  the 
Motions  of  the  Heavenly  Bodies,  and  the  Order 
and  Courfe  of  Natuic.  And  if  there  were  any 
fuch  thing  within  the  hidden  Pores  and  Meatus  ok 
Bodies,  ir  would  ferre  for  no  good  purpofe ;  it 
would  only  hinder  and  ftop  the  vibrati^-g  Motion 
tf  tbeir  ^Peris^  in  which  their  Heat  and  all  their 
aCfhie  Force  confifls. 

That  Whim  therefore  of  the  Afaf^ria  SuhtH'^, 
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found  that  it  rained  r>;  Inches  of  Water  in  a  Year 
at  ^aris  •  Or  thofe  of  Mr.  TomtlVf  which,  l>y  « 
long  continued  Scries  of  Obfcrrniona,  hath 
ficicntly  proved,  that  in  lancajkirey  ar  the  Foot 
of  the  Hills,  there  talb  aboTc  40  Inches  of  Water 
in  a  Ycar^  from  whence  it  is  very  obvioiB,  that- 
the  Sun  and  Wind  arc  muth  more  the  Caufes  of 
Evaporation,  than  any  internal  Heat  or  Agitation 
of  the  Water. 

The  fame  Oblcrvations  do  lilcewife  flicw  an  odd- 
nudity  in  the  Vapours  of  Water,  which  is  that  of 
adhering  to  the  Surface  that  exhales  them,  wliich 
they  clothe,  as  it  were,  with  a  Fleece  of  vaporoua 
Air;  which  once  inveAing  it,  the  Vapour  riles  af  - . 
tcrwards  in  much  kTs  quantity.    And  this  was 
(hewn  by  the  (mall  Quantity  of  Water  that  was  loft 
in  24.  Hoon  time,  wlien  the  Air  was  very  iHlt> 
from  Wind,  in  proportion  to  what  went  avi'ay,' 
when  there  blew  a  Itrong  GaJei  altho'  the  Experi- 
ment was  made  in  a  Place  as  cwlefiom  the  Wind 
as  could  be  well  contrived.    For  which  rcaibn  I 
do  not  at  all  doubt  ({aith  he")  that  had  the  Ex-  • 

fieri raent  ix:en  made  where  the  Wind  had  come 
i-ccly,  it  would  have  carried  away  at  Icaft  three 
times  as  much  more,  without  the  Afliilancc  of  the 
Sun,  which  might  perhaps  have  donbled  it.  By*' 
the  fame  Experiment  it  likewife  appears,  that  the 
Evaporations  in  May^  Jimey  Jtily,  and  Atmifi^^ 
(which  in  each  Month  arc  nearly  equal)  arc  about 
three  times  as  much  ju  what  evaporated  in  the 
four  Months  of  NiwnwAff',  SDleenw^,  7amaryy 
February y  which  are  likewife  nearly  equal  j  March 
and  Jfril  anfwering  nearly  alfo  (o  Se/tmber  and 

This  Fleece  of  Vapour,  in  (liH  Weather,  hanging 


ntuA  be  entirely  banifhcd  out  of  our  Pbiloibphical  on  the  Surface  of  the  Water,  is  theoccafion  ofve- 
Faith  $  and  then,  along  with  ir,  will  fink  all  thofe  ry  ftrange  Appearances,  by  the  Refra^on  of  ditt 

imagin.'.ry  Schemes  and  Hypothelcs,  for  the  ex-  faid  Vapours  differing  from  that  of  the  co 
plaining  the  Nature  of  the  Phxnomcna  of  Light, 
by  tlie  means  of  Trcffan  or  die  Abtiw  of  the 


Jiledhm:.    Sec  ^Prrpre 

V  AI^IAi^r.  Jjudi'.in:^  was  formerly  to  txage  a 
CoiKbati  that  is,  when  any  I'erfon  challenged 
MMther  to  decide  a  Gontrovcrfy  by  Camp-fight,  or 
J>ucl,  and  threw  down  a.Gautitlet,  or  made  (brae 
Inch  like  fign  of  Defiance,  then  if  the  other  took 
it  up,  or  accepted  of  the  Cliaileage,  he  was  (aid 
Vttoiare  Thtelittm ;  to  give  and  take  «  mutual 
Piedsc  of  rightinr;. 

VAGINALIS SceTunicayazifialis. 
'  VALE  tf  a  Tiwjfiy  at  Sea,  is  the  Term  for  the 
Troucjh  by  which  the  Water  rum  from  the  Pump 
along  the  Ship  lidcs,  to  the  Scupper-holes. 

VAPOJCJRS!  In  order  to  explain  the  Circula- 


pours  diHcrmg  trom  that  ot  the  common 
Air,  whereby  every  thing  appears  rai fed  j  Houfcs 
like  Steeples,  Ships  as  on  Land  above  the  Watcf,* 
and  the  Land  raifed  and  lifted  up,  as  it  were,  from 
the  Sea,  and  many  times  feemiiig  to  over-hang. 
And  this  may  give  a  tolerable  account  of  what  X 
have  heard  of  feeing  the  Canel  at  High-water* 
time,  in  the  Ifle  of  2kg<,  from  Green'ucicby  when 
none  arc  to  be  leen  at  Low-water,  (which  fomo 
have  endeavoured,  to  explain,  by  fuppo&igtho^ 
Ifle  of  ^cgs  to  have  been  Kfied  up,  by  theTid*' 
coming  under  it.)  But  the  vaporous  Fffiimia  of 
Water  having  a  greater  dejgree  of  Refradioo 
than  the  common  Air,  may  (vnee  to  btin^  thofo 
Beams  down  to  the  Eye  j  with  which,  when  tha 
Water  is  refined,  and  the  Vapours  fublided  w  ith  it, 
pafs  over,  and  cooleqttemly  the  Objects  (een  af 


tlon  of  Vapour  experimenrally,  Mr.  E:im.  Hdl  y  xhc  one  time,  IBty  be  Conceived  to  diikppeav  at 

{SczThilof.  ^/"ra?:].  N'^  :i2.)  caufed  an  F.xpcri-j  the  other. 

fbcnt  of  the  Qumtity  of  Water,  arifing  fimply     S\t  Ifa.Nenvton  in  his  Opddca,  Books.  p.<5"c. 
from  the  warmth  of  the  Weather,  without  bemg' thinks  that  the  A^.urc  Colour  of  the  Sky,  which 
'  cxpoHid  to  either  Sun  or  Wind,  to  be  made  injhc  takes  to  be  a  !Blu(,  of  what  he  calb  thfi  f-r^ 
Gr'JJ.iam  Collrgc :  Which  was  performed  with 

great  Care  and  Accuracy,  by  the  Operator  to  the 
Loyal  Society.  And  having  added  up  imo  ottc 
Sum,  the  Evaporations  of  the  whole  Year,  he 
found,  that  from  a  Sor&ce,  as  near  as  coald  be  mea- 
lured,  of  eight  Inches  fquare,,  there  did  evaporate 
during  the  Year,  16191  Grains  of  Water,  which 
is  rt^  Cuhick  Inches  I  and  that  divided  by  eight 
Inches,  the  Area  of  the  Watef^  SnriiKe,.  fhews 
thnr  the  Depth  of  Water  evaporated  in  one  Year 
amounts  to  eight  Inches.  But  this  is  much  too  lit- 
tle to  uiAvbr  the  fixpeiimenti  of  die  Tnmh^  who 


Ortkty  k  caufed  by  the  Vapours,  when  they  fink 
begin  to  condenfe  and  coaleice  into  fmall  Parceb  $ 
for  then  they  become  firftof  fuch  a  A/j^???/} .whereby 
fuch  an  Axure  may  be  rcfleficd,  before  they  can 
coniUtute  Clouds  of  other  Colours:  So  that  thia 
Aziire  being  die  firA  Gotonrwhieb  Vapours  be> 
gin  to  rertect,  it  ought  to  be  the  Colour  of  the 
inneft  and  moll  trjolparcnt  Skies,  in  which  Va« 
pours  are  not  arrived  to  dwt  Groffnefi  requifite  t» 
reflect  tdier  Coloon,  as  we  find  it  by  expOTeflce<  • 

VA- 
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VARIABLE  QUANTITIES,  \n  Fluxions, 
xtt  luch  ai  <re  fuppofed  to  be  continually  increa 
linp  or  t^ccrcafing  j  and  fo  do,  by  the  root'on  of 
their  fiid  increaic  or  decrcafc,  generate  l.iacs, 
Area's  or  Solidities. 

VARIATION,  or  Pcrmut.uion  of  Quantities  j 
is  the  changing  any  Number  of  given  Quantitiea, 
with  refpcft  to  their  Places.    Stc  Contbination. 

V  A  SSAL,  figoi£es  him  that  holds  Land  in  Fee 
,of  his  Lord,  f'now  hc  «  called  ii(ually  a  'tenant 
in  Fee)  whereof  fome  owe  Fidelity  and  Service, 
«nd  fuch  arc  Vanaili  7«r4f/. 

VAVASOR,«ff«  VALVASOR.  It  onetbatm 
Dignities  is  next  to  a  Baron:  vid.  SraEton,  I.  i. 
tf.  S.  and  Camdett^f.  2S8.  and  Spelmatt't  Ghjftry. 

VECTIS  ;  when  the  Weight  lies  beyond  the 
pukr  >'  I'!  If]frj}^rr!-!iott  with  rcc.ara  to  the 
Power, then  thcl'ctin  :s called Beterodromus ^  but 
whfen  the  Weight  lies  between  the  Futermn  and 
the  Power,  that  'tis  not  moved  a  contrary  way 
with  the  Power,  as  in  the  former  Cafe,  but 
afcends  or  defcends  as  the  PMrer  doth  )  then  "tis 
called  VeCiii  HomoAro^fu 

VENA  PNEUMONICA  j  is  a  foull  Vein 
whidi  creeps  along  upon  the  bronchia  of  the 
j^Jfera  Artcria,  or  'Trachea  in  the  Lung^^  'tis 
dcfcribed  and  fo  called  by  Sommichellius. 

V  EN  TRICULUS ;  the  Stomach  or  Ke/;.'r;V«/?/i 


IS 

Li 


placed  immediately  under  tlie  MidiiSj  the 
vcr  covers  part  of  its  Right-fide,  ana 

Spleen  touches  it  on  its  Lc  "1,  and  the  Co/ou  at  its 
bottom  I  to  which  alfo  the  Cawi  is  tied.  Its  figure 
ts  like  that  of  a  SMtb  Bag-pipe,  being  long,  large, 
wide,  and  pretty  round  at  the  bottom,  but  fhorter 
and  left  convex  on  its  upper  Part,  where  its  two 
Orifices  are.  The  left  Orifice  is  called  Cardia ; 
to  it  the  0"^''^ is  joincd.and  by  it  the  Aliments 
enter  the  Stomach,  where  being  digefted,  they 
nfcend  obliquely  to  the  'Pylorus  or  right  Orifice, 
which  is  unitcil  to  the  firi;  u^"  tfi  ^  Inr-lVnc.  At 
this  Orifice  the  Tunicks  ot  the  btomach  arc  much 
thiclier  than  they  arc  any  where  clfc,  and  the  in- 
mnft  harh  a  thick  and  flrong  Duplicaturc  in  form 
of  a  Ring,  which  fcrves  as  a  Valve  to  the  'Pylorus^ 
when  it  contracts  and  fhuts. 

llie  Stomach  is  made  finir  Mmbranes  or 
Coats.  The  firft  and  iimioft  is  made  of  fliort  Pt- 
brcs,  which  fland  perpendicularly  upon  tlic  Fi- 
bies  of  the  next  Coat  j  they  arc  to  be  fccn 
vtsiidy  towards  die^py/ortfr.  when  Ae  Stomach 
isclinenJcd  with  Meat,  thefc  Fibres  become  thick 
and  ihort :  whiii^  they  endeavour  to  reilorc  them- 
ftlvesby  their  natural  Elallicity,  theycontrafl  the 
Cavity  of  the  Stomach,  for  the  attrition  and  cx- 

Jmlfion  of  the  Aiitncnts.  This  Coat  is  much 
arger  than  the  reft,  being  full  of  Plaits  and 
Wrinkles,  ;T,tA  cKirHy  :ihr,ur  th''  Tflorns.  Thcfc 
Piaits  retards  the  ^..hyic,  that  it  runs  not  out  of 
the  Stomach  before  it  be  fufficicntly  digefted.  In 
this  Coat  there  are  alfo  a  great  Number  of  fmall 
Glands,  which  feparate  a  Liquor  which  belmcats 
all  the  Cavity  of  the  Stomach  j  therefiwe  this 
Coat  is  called  TtmieaGUmduloJii' 

The  Second  is  much  &erand^innerj  it  is 
altogether  Nervous  ^  it  tS  of  ancxqvi&e  So&t 
«iid  is  called  Nervojiu 

The  dufd  u  Mnftubtr,  bein^  made  of  ftraight 
and  circular  Fibres j  the  llraipju  run  u-'o-a  the 
upper  part  of  the  Stomach,  between  its  fuperiour 
nnd  inwrimir  Orifices  $  and  the  diculinr  run  ob- 
lij]iidy  finm  the  upper  part  of  tbsStonmcKto  die 


bottom.  Thcfe  Fibres,  by  their  Qnyttftion  and 
continual  Motion,  help  die  Attritioii  and  IMgf- 

flion  of  the  Aliments. 

The  Fourth  Tunicle  is  common  j  it  comca 
&om  the  'PeritottiCvm' 

The  Stomach  receives  Ve^ns  from  the  'Poffat 
viz.  the  Gaflrka^  ^Pylorica,  and  f  as  Sreve,  and 
Branches  from  the  Gafiroej^iflois  dextra  1$  ft- 
ftiftrat  wliich  arc  accompanied  with  Bmnchcs  of 
the  Afteria  Celiacs,  all  which  lie  joimediately 
under  the  fourth  Coat  of  the  Stomach. 
_  The  Eighth  Pair  of  JHcne$,  or  ^gr  Vi^am^ 
gives  two  confiderable  Branches  to  the  Sttmiach, 
which  defcending  by  the  fides  of  the  Gullet,  di- 
vide each  into  two  Branches,  the  external  and 
internal.   The  two  eztemal  Branches  mite  in 
one,  and  the  internal  do  fo  likewife  ■  both  which 
uiercing  the  Midriff^  form,  by  a  great  Numtier  of 
linall  Twigs,  upon  the  upper  Orifice  of  the  Sto- 
mach, a  'Plexus  :  and  then  the  i nfernal  Branch 
fpreads  it  fclf  down  to  the  bottom  of  the  Sto- 
mach j  aiul  the  external  Branch  fprsads  it  foif 
upon  thoinfidc,  about  the  upper  Orifice  of  the  Sto- 
mach.   This  great  Number  of  Nerves  which  it 
about  the  upper  Orifice,  rniden  it  very  fenfible* 
and iiom  them  alfo  proceeds  the  greatS3nnpathy  be- 
twixt the  Stomach,  Head  and  Heart  j  upon  which 
Van  Helmont  thought,  that  the  Soul  had 


account 


its  foat  in  the  upper  Orifice  of  the  Stomach. 

The  *Pkiims  itermfitttX  the  Hypochondria  and 
Mefetaeriufiiy  give  fevcral  Branches  to  the  bottomi 
of  the  Stomach  i  therefore  in.Uyfterick  and 
Hypochondriacfc  Faffioos,  the  Stomach  te  al<b 
a£teaed. 

The  Ufe  of  the  Stomach  is  Dige^on,  which 
in  the  diflolttrion  or  ieparatlon  of  the  ABmenm 

into  fuch  minute  Parts,  as  arc  fit  to  enter  our 
La-r^cal  Veflols,  and  circulate  with  the  Mafs  of 
Blood .  Or  it  is  the  fimple  breaking  of  the  Cohe« 
fion  of  all  the  little  MolecuUe,'^^  <^  cnmpofe  tho 
Subftanccs  wc  feed  upon.    Now  the  principal 
Agents  employed  in  this  A6lion,  are,  nrfl,  uie 
Saliva,  the  Succus  of  the  Glands  in  the  Stomachy 
and  the  Liauors  we  drink,  whofo  chief  Pibperty 
is  to  foften  the  Aliments,  as  they  are  Fluids^  which, 
eafily  enter  the  Pores  of  moft  Bodies,  and  fwel- 
ling  them,  break  their  moft  intimate  Cohkfions. 
When  the  Aliments  arc  thus  prepared,  their  Parts 
are  foon  feparated  from  one  anotiier.  and  difibi- 
vcd  into  a  Fluid,  with  the  Liqnora  in  «ie  Stomach* 
by    the  continual  Motion  of  its   Side,  whofe 
Power  in  this  Adion,  is,  by  that  great  Improver 
of  the  true  Theory  of  'Phyjick^  the  learned  Vit- 
cairnc,  dcmonflrated  to  be  equal  to  the  PreCfuro 
of  12951  Pound  weight  :  To  which  if  we  add 
the  force  of  the  Diaphragma^  and  Mufcles  of  th» 
Abdomen,  which  lik-wife  conduce  to  Digeftioo, 
the  Sum  will  amount  to  x6io%6  Pound  weight. 
Thefe  two  Actions  we  fie  move  dearly  in  Birds, 
becaufo  they  arc  performed  in  two  Stomachs.  In 
the  firft  the  Corn  is  only  fwelled  and  foitened  by 
the  Liquor  of  its  Glands,  but  broken  and  diffiilvea 
in  the  fecond,  which  is  compoTed  of  very  flraog 
Mufcles,  becauiethofeof  lhe.«4MHl•mlaad2)lr•- 
//br^J^»?^7  are  weak,  neither  do  they  aft  l^OlkdlO 
Stomach,  as  in  Men.  Keii't  Jiu^mf. 

V6RDITER,  IS  made  thus  t  Into  an  hundred 
P  iun  1  weight  of  Whiting  put  into  a  Tub,  the 
Refiners  pour  their  Copper  Water,  ffec  Rejining) 
and  flir  them  together  every  Day  for  fame  Houa 
ti»e^,  till  the  Water  grows  pale;  Then  they 
^  Hhhhh  pour 
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pour  that  away,  anf?  fct  it  by  for  further  ufe, 
and  pour  on  moxc  of  the  ucca  Water,  aad  fo  con- 
nmtt  tjll'the  Ver^ter  be  made.;  which  being 
taken  out,  is  laid  on  large  Pieces  of  Chalk  in  the 
Sun,  till  it  htdryfor  xhc  Market.  The  Water 
mentioned  to  bedratvn  or  poured  offtrom  ths  I'cr- 
Jifer,  (which  remains  ;n  the  Bottom  of  the  Tubl 
is  put  into  a  Copjxr  and  boiled,  till  it  come  to  the 
thickness  of  Water  Gnicl,  now  confiding  princi- 
pally of  Salt-Pctcr  reduced,  moft  of  the  Spirit  of 
Vitriol  being  gone  with  the  Copper  into  the  Verdi- 
ter }  and  a  Dim  full  of  this  being  put  into  the  other 
•Materials  ^  jSquorFortiSy  is  re-^iiliUed,and  makes 
what  they  call  a  'DmtUt  Water,  which  is  near 
rw  cc  as  good  as  that  madife  withoiit  it.  TluL 

'  TBRSBD^SIKE  $  wfot  it  is,,  fee.  in.  Vol.  K 
\indcr  Trl^javmetfy  vbA  Sci^^  sa  well  aa^  under 

r^fed-Stne.  ' 

'  Frqn  tbe  BmRutor  ^rte  of  any  Ark,  to  find 
HbeVerfid-Sine. 

If  the  Ark  be  lefsfhan  the  Co-Sitic  taken 
out  of  the  Radito  leaves  die  Verfed-Sine  :  But 

If  the  Ark  be  ^renter  than  a  Quadrant,  the  Ra- 
dius added  to  the  Co  Sine,  makes  the  Vcrfed-Sinc. 
'By  thcSeflor,  the  Diftancc  from  90  to  3c  on  the 
I^mcof  Sines  tnkun  laterally,  is  the  Verfed-Sine 
of  ico:*Thc  Diftance  between  90  and  7c,  the 
Verfed-Sine  of  ioA  t^lc.  But  if  the  right  Sine 
^crc  50  and  you  would  have  the  Verfe<J-Sine  of 
<o  inake  a  prallcl  entrance  of  the  Sine  given 
petwcen  50  and  50  in  the  Lines  of  Sinaa^and  by 
that  nicus,  the  Diftance  between  ^o'aiid  90, 
WII  gfVc'the  length  of  the  Radius  i  Then  out  of 
that  Radius  take  parallel! y  found  the  Sine  of  40*. 
(the  Co-Sine  of  5o^^  the  Remaiiuier.will  be  the 
yeried-Sinc  yo*. ' 

.  In  Sir  yaj.is  ^fcor*s  Kc-x  Sypm  of  Mrtb. 
y<tl.  II.  in  the  Kew  Book  of  L^ritbmSt 
fand  in  fomc  other  Books)  you  hai«7SrMrf  ojf 
Verfed'Shm,  both  natural  and  artificial,  whole 
Ufcs  arc  very  maiw  j  and  efpecially  in  foiving 
of  the  mofi  tifeful  Gafts  of  Spherick  Triangles : 
As  in  ccilctihtwg  the  2)ijlatices  of  Traces  on  the 
JEartb'i  Surface,  according  to  the  Arch  of  a  great 
C/r<;/^,  by  having  their  Longitudes  and  Latitudes  j 
I'be  'biftanca  oftsoStan,  hy  having  their  right 
Afccnfions  and  Declinations,  or  their  Longitudes 
and  Latitudes^  by  which  raeaqs,  the  Altitudes  of 
two  Star*  not  on  the  Meridian,  or  of  t^i;  Sun, 
%ith  tthe  Di&rence  of  Tme  or  jizinmtij  being 
•hlerv^d,  th«  Laticudea  «f  PhKes.n»x  Wted. 
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half  the  Sine  of  the  contained  A i^^le,  to  f  Dif- 
ference of  the  Verfed-Sincs  of  the  third  Side,  and 
of  the  Ark  of  Difierence  between  the  two  con- 
taining fides. 

I'hercfore,  in  Practice,  double  the  L(wa£ith~ 
mick  Sine  of  half  the  Angle  given,  and  to  it; 
:;-ld  the  Log.  Sines  of  the  I-egjj  and  from  the. 
Leic-hand  of  the  Sum,  ftrike  out  3  &r  thi* 
Cube  of  the  Rsdius,  there  will  ramin  the 
Logarithm  of  half  thcOifiexence  of  tliofe'tw». 
Verfcd-Sines. 

Which  half  Diflferencc  doubled,  and  added  to. 
the  Verfed  Sine  of  the  D  I'^  rt  nce  of  the  Legi^. 
gives  the  Verfed  Sine  of  the  bide  ibught. 

-  E  X  A  M<P  L  E. 

The  Log.  Sine  of  4c'.    -  5>.8c8o$75 

The  Log.  Sine  of  77'.   -  9*9887239 

The  Log.  Sine  of  zC".  ?-  to.i^nii6 

,    I  $  when  doubled  5' 

Thenatniml  Sine  againft  39rf:88ao}o  iKiaa?^;;. 

Whofc  double  is  —       —  2454710 

The  natural  Verfed  Sine  of  ;;*.  the  > 
lliftienceofthctcgi,  ia  ^  ^1015*45 


Their  Sum  }& 


A»  in  theSphcrick  Triangle  B  P  L,.let  the  Legs 
B  P,  aiMlPL  be  given,  and  the  contained  Angle 
B  P  L.   To  find  the  £dc  B  L 

I  &y,  as  the  Cube  of  Radius,  to  the  Re6bngle 
«f  die  GflBs  of  the  Legsj  ibia^Sqiiaie  of 


Which  is  the  Verfed-Sine  of  ^7  Aef^  niaV 
the  Side  required  or  fought. 

VERTICAL-PLANE,  in  Conicks,  is  a  Plane 
pafling  thro*  the  Vertex  of  the  Cone,  and  parallel 

to  any  Cr  :.ii;k  Scflion. 

V1:R  i  ICAL-LIMJB^n  CouicksAs  a  right  Line 
drawn  on  the  Vertical-Pbuke,  and  paflx^  thro* 

the  Vertex  of  the  Cone. 

VERTICAL-PNE,  in2>iaUing,  is  a  Line  on 
any  Plane  perpendicular  to  die  Hoiisoo  f  thit  in 

heft  found  and  dr.i-.vn  on  an  erefl  or  reclining 
I'tanc,  by  holding  up  a  String  and  heavy  Plummet 
Aeadily,  and  then  marking  two  Poima  of  the 
Sh  ido-v  tlvc  Thread  on  the  Plane,  a  good 
JiiUiKc  Iruin  tuvu  ai:uthcr,  ai\d  then  drawing  a 
Line  thro'thofe  M.  il  s 

VIBRAT  ING  MOTION,  isa  ver)'  quick  and 
fhort  Motion  ut  the  folid  Parts  of  Bodies,  caufed 
by  the  Pulfe  or  Stroke  of  fbme  Body  upon  theni. 
Thus  the  Rays  of  Lieht  or  Fire  finking  upon  the 
fmall  Particles  of  Boaies,  do  excite  in  them  fuch 
Vibrations,  andcaufe  them  to  grow  1  or  ;;nd  ihine. 
For  all  fixed  folid  Bodies  when  heated  to  a  due 
degrec.will  emit  Light,and  fhtne|and  Bodies  whicK 
abound  with  earthy  'Particles,  (as  the  Chymiils 
fpeak)  and  ei^edaiW  fulphureous  ones,  do  emit 
Light  ^  which  way  ioevet  their  Parts  come  to  be 
agitated  into  thefe  vilr^.tivg  Motions,  tvhcthcr  by 
Hvat,  by  RtMfbing^  hy  Striking,  or  by  Puire&aion^ 
or  fomc  animal  or  vital  Monon.  Thus  the^ej- 
Waterfbines  or  bttms,  as  thev  call  it,  in  a  Storm  ^ 
^uick-fiiver  emits  a  Light  when  fhook  in  Vacuo 
an  Horfc'sNcck,  or  Cat's  Back,  when  rubb'd  with, 
one's  Hand  In  the  dark  ^  Wood,  Flefti  and  Fi/h,. 
when  'tis  rotten  and  putrefied:  fo  ftiine  Vapour* 
arifing  fiom  putrid  Waters,  as  the  JgnesFatui,  t$c. 
thus  kindlos  wet  Hay,  iSc-  thus  'Diamonds  rubb'd 
in  the  dark,  emit  a  Light,  like  the  <PhoJibonis  j 
and  thus  Iron  will  grow  hot,  and  bum  wuD  qvick 
and  ibtcibb  hauunerii^  on  an  AnvU. 

Cf 
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of  the  vibrating  Moron  of  r!ic  I'*ircs  of  loiid 
Bodies,  a  goovl  InTl.mco  I  'Vi  \oii  have  in  Bells,  or 
the  Brims  of  Drinking-Glaflcs  half  full  of  Liquor, 
Mid  th^n  rubbed  Itrongly  with  one's  Finger  a  little 
wetted 

Dr.  J/cioke  faith,  he  hath  obfcrvcd  the  Dirc^on 
of  this  vibrating  Motion,  to  be  from  the  Center 
outwards,  ^  :/f.  vs/fl-:. 

ViCAR  i  the  Pricft  of  every  Parifli  is  called 
Ue<f?cr,unlefi  the  'PrnSaFVfAct  be  hnpropriated 
and  tlicn  is  calietl  Vicar,  <j>/af!  ziccM  J'uagem 
Redoris.  I  hc  I  tear  is  called  peipetuai,  bccaufc 
■every  Vicarage  h.ith  a  cfmftant  Sitcce(&»  (UIcc 
a  Corporation^  and  never  dips. 

VICE-CHAMBERLAIK  ;  ii  a  great  Oflkcr 
is  the  Queen's  Court,  next  under  the  Lord  Cham- 
bcrhin  5- and  in  his  abfcriLc  hath  tlic  ContKju' 
and  Command  ut  ail  O.ikcij*  vvhatfocvcr,  ap- 
pertaining to  that  j'art  of  her  Majcfty's  Houfliold, 
which  is  called  the  Cl  and-  r,  or  above  Stairs. 

Vl^  Jrii/?<c,  i'o  t'lc  I'iiyficiatis  call  the  Sto- 
mach and  Guts,  accounting  the  whole  length  of 
the  Canal  which  reaches  from  the  Mouth  to  the 
Spbin^l  r  Jul 

VIGIL;  tho'  the  Civil  Day  begins  frfm  ^VA 


kd  (ot  every  Sunday  and  Holiday  Tby  Order  of 
our  Churchy  is  to  be  read  at  thejpteceding  Eveiung 

Service,  or  at  the  Vcfperi  or  Even  fong  ar  fix  a- 
tlock  the  Day  before  j  from  which  Time  the 
Religious  Day  was  fuppofcd  to  begin :  and  this 
firft  part  of  the  Holiday,  from  fix  a  clock  of  the 
Day  before,  v-^a  by  the  Primitive  ChriUiani  fpent 
.  in  Hymns,  and  other  Devotions  ^  and  theie  being 
oRco  continued  till  late  in  the  KIght,  were  thence 
called  P'lgils.  Tho',  by  degrees,  thefe  Figils  be- 
came fo  enlarged,  that  at  laft  all  the  Day  pre- 
ceding the  Holiday,  caxac  to  be  called  b^  this 
liamc,  as  it  is  now. 

V  ILL  AN  IS  Regis  fiilfuflis  reduce  n/lis,  was  a 
Writ  that  lay  for  biiugiug  back  die  Kiitt's  fiond- 
men,  that  had  been  carried  away  out  oF  hit  Mati- 
nors  to  which  they  belonged. 

VIKCULUM,  is  a  Term  in  Fluxions,  im- 
plyhw  that  Ibme  compoimd  (urd  Quantity  is  mul- 
tipliea  imo  a  Fluxion,  i^c.  Thus,  in  this  Fxprcf 
fiuD,  ax^  AX— OA  the  yincuUim  is  the  compound 


Su«^  /  0  X — a  a.  which  is  Xa  into  a  x. 
'  VIRGAT£,or  7'ai  d-Lafidt  was  originally  no 
sooxt  than  a  certain  extent  or  compafs  v\  Ground, 
iuTOUaded  with  fuch  Bounds  and  Limits  ^  and 
■  therefore  the  quantity  was  uncertain,  according  to 
riie  (lifu- rente  oF  Phces  and  Cuftoms. 

VIRTl'Ej  is  a  f^e  elcftive  and  acquired 
Habit  of  the  Mind,  whereby  we  arc  conltanny 
incfined  to  do,  and  do  in  Fa^  a<5l  or  not  afl,  pur- 
fuc  or  avoid,  according  to  the  Rules  of  true  Pru- 
dence. 

VISCOUNT,  ricecctncs,  Vicount,  fignifics  as 
.  much  as  Sheri^  betwixt  which  two  Words  there 
is  no  other  Diflterence,  but  ^atthe  one  conies 

from  the  K'jri>!n<i?,  and  the  other  from  the  S.txcriS, 
Sec  Si^rif.  V.'ith  us  now,  a  I  't  fcomt  or  Vicount^ 
.  I«  a  Per&n  having  the  next  degree  of  Kobility  be« 
low  an  Earl  j  and  tho*  it  be  an  old  Name  of*^  Of- 
fice, 'tifi 
with  tt* 


a  new  one  in  Dignity,  being  nut  in  ufc 
I  till  ^6  tiae  &  H9m4,  But  'tia  of 


peater  Antiquity  in  other  Countries.  S^c  &  ldfn's 
Titles  of  Hon.  fil.'bi. 

VISION  :  the  Phyfical  Caufc  of  \  ifion  fccma 
to  be.  That  the  Rays  of  Light  ftriking  on  the  Bot- 
tom of  the  Eye,  do  there  emitc  certain  Vibra* 
tions  in  the  Tunica  Retina-,  which  Vibration<: 
being  prtipagatcd  as  far  as  the  Brain,  by  the  jblid 
r;l>-:>  'i  rLr  Optick  Kert^  s,  do  there  caul'e  die 
Scnfe  of  Seeing.   For  as  2k/ifi  Bodies  do  retain 
their  Hear  kingeil,  and  that  in  proportion  to  their 
denfity,  they  retain  it  longer,  as  they  are  more 
dcnfe  5  fo  the  Vibrations  of  their  Particles  arc 
of  a  more  dunil^  nature,  than  thoie  of  rarer 
Bodies,  and  therefore  can  be  propagated  to  greater 
Dillanccs  :  Wherefore  the  foUd  and  denfe  Fibres 
nf  the  Nerves,  whofe  Matter  is  of  an  htenogeneal 
and  uniform  Nature,  arc  very  proper  to  tranfmit 
to  the  Brain  luch  Motions  as  arc  improlTed  on  the 
external  Organs  of  all  ourSenfes.    For  that  Mo- 
tion wh'wh  can  prcferve  it  fclf  a  good  while,  ini 
one  and  the  Ikmc  Part  of  any  Body,  can  alfo  bd 
propagned  a  great  way  from  one  Part  of  it  to 
another;  provided  the  Body  be  of  an  homoge- 
neal  Nature,  and  that  the  Motion  be  not  reflect- 
ed, refrafled,  interrupted,  Oir  dlAilrbed  by  titf 
Inequality  in  that  Body. 

Rays  of  Light  therefore  of  divers  kinds,  will 
excite  Vibrations  in  the  Retina  of  lii-ffrrent  Mag- 
mtiuki^  and  thcfc  Vibrationi,  according  to  fuch 
their  different  Magnitudes,  will  produce  die  Senla* 
tions  of  different  >:inds  of  Colru'^  . :  iufl  almoft  as 
iu  the  Air,  Vibrations  of  difterent  Magnitudes 
produce  fheSenfiuion  of  Hfktcat  Sdvam.  v.gt, 
(as  you  will  find  under  Cbtour)  Such  Rays  of 
Light  as  are  moft  Refrangible,  excite  the  moft 
fhort  Vibrations,  and  caufe  the  Setl&ion  of  a  deep 
Violet  Cobur:  While  fuch  Rays  as  are  leaA 
Refrangible,  do  excite  the  longejl  Vibrations  j 
and  caufe  the  Scnfation  of  a  deep  Red  Colour. 
And  Rays  of  Light  of  all  intermcaiatc  kinds,  do  " 
excite  accordingly  intermediate  Vibrations,  and 
fo  caufe  the  Scnfations  of  the  other  intermediate 
Colours,  between  the  t^o  Bxtfemes  of  yiolec 
and  Red.       '  ' 

VIS  INT.RTIjE  Materia:  This?-?!  hrrriais 
no.  where  more  confjpicuous,  than  in  the  (uddeir 
Motion  of  a  Vellel  rati  of  Liquor  upon  a  hori- 
zontal Plane  J  it  firft  the  Liquor  fccrns  to  tnovc 
with  a  Direaion  contrary  .to  that  of  the  Veflc), 
not  that  there  U  an^  Ihch  Utti^tn  really  imprefs'd 
upon  the  Liquor,  but  that  the  f^ts  Inertia  endcA- 
veuring  to  continue  it  in  its  ftateof  Rcft.  the  Vcf- 
fel  cannot  immediately  communicate  its  Motion 
to  the  Liiiuor  ;  But  the  Liquor  pcrfcvcresin  its  ftate 
of  Roll,  wliitft  the  Veflei  mOvcs  forward,  and  fo 
fcems  w  move  a  contrary  way.  But  when  once  the 
I  iquor  has  tlic  Motion  of  the  VcfTcl  comtnuni- 
cated  to  it,  and  begins  to  move  with  a  Velociry 
equal  to  that  of  the  VcCTel ;  if  the  Veflel  be  fud- 
dcnlyfiop'd,  the  Liquor  continues  its  Motitnit  and 
darties  over  the  fides  of  the  VeflJJl. 

The  RclilLuicc  of  all  fluid  Mei^iums  aga-nfl  • 
Bodies  moving  thro'  them,  is  cbiciiy  Owing  to 
this  f^is  Inertia ;  as  you  will  Imd  under^A^i^WMe 

VI$  STIMULANS  jaTermufed  by  Df.CSbejw* 
in  bik  Book  of  Fevers,  and '  by  fome  oth^  Iliy- 
ficians,  and  they  unJcrfbnd  by  it  fuch  aQuality 
in  any  Fluid,  whereby  the  Particles  of  it  ar&dif- 
ofed  to  moe  a  raal  Dinfion,  or  •  violent  In- 
Iciioil  of  ihfiHRnroot  and  rncmSranou?  Fibres  of 
Hbhhha  the  ■ 
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the  Body  j  which  occa6on8  fiequcHt  tlld  fburiblC 
Rjcjprocatioas,  SuccufGons,  and  DeriMticmt  ot 
th«  Liquidnm  Nen-orwn  into  the  Mufcles  and  Con- 
traflUe  Fibrts  of  the  Cinils  of  the  Body,  wbere- 

by  all  the  iuvoluntjry  Mufclcs  arc  brought  info 
violent  Concretions,  and  the  £mijfiinei  of  the 
Claud*  are  fqUcexed.  See  Settim  dt  ZMnis  f$ 
*Pnlhtnts^  t£  He  Morn  Ccrdis. 

VISI:AL-AN'GLE,  is  the  fame  with  the 
tick-An^lc  5  which  you  will  find  tinder  Optkk 
Pyramid  and  Optkk  Trlanj;le. 

V ITR  K)L  (-r  {  cpj'Cra:,  is  mr.dc  at  "BrickUpy  in 
JE^x,  aciord;::;;  to  Mf.  Ray's  Account  thus  : 
1  hey  lay  the  Copperas  Stones  f which  Wormus  in 
bis  Mj'f.  c.  I  -.  itt'/.a.  faith,  arc  chieflyfbund  in  the 
Iflc  of  Skcpey-y  bur  arc  indeed  gathcr'd  upon  the 
CoaHs  cf  Kent  apd  Stijfex  in  many  Places)  on  a 
large  Bcdor  Floor  ^rcp^rcd  in  the  open  Air.under- 
neath  which  there  arc  Guticrj  or  'rr(;ur',hs,  difpo- 
iaii  to  leceive  and  carry  away  the  Liquor  impreg- 
iiatcd  with  die  Mioctal  to  a  CiDcm,  where  it  is 
rcfervcd.  For  the  Air  and  WcatherdifToIving  the 
Stones,  the  falling  Rain  c^irrics  awav  a'ong  with  it, 
ihe  Vitriolick  Juice  or  Salt  which  isdilTolvcd  there- 
by. This  I-itjuor  they  l  oil  in  hirge  Leadcn-Pans, 
patting  in  ;i  i^^.iiod  quiiituy  o.  oid  Iron  :  When 

^  -  fufficlt. 
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DoomlSlay-Book.  There  are  ttvo  Oficert  dieie 

of  this  Name. 

UNGULAj  in  Geometry,  is  the  SeAion  of  a 
Cyfinder  cut  off  by  a  Plane,  which  paflesobliquely 
thro*  the  Plane  of  the  Baflb,  and  part  of  the  Cy- 

lindrick  Sur&ce. 

UNIFORM  «r  t^lie  Motion,  and  all  itsFiO' 
pcrttes,  may  be  very  well  explained  by  the  eiiUt- 
ai^ular  Parallclo^ms  in  thisFigure.  Where  theIM> 
rigent  a  5  rcprefcnts  the  Time,  and  the  Lines 
iCfXit  ^c.  the  uniform  or  equable  Velodciee 
«4ni  which  any  Body  is  moved,  in  any  Parti  or 
Moments  of  Time.  And  the  'Parallelograms  a c,  c  i, 
a  r,  e4,4£i  do  truly  repreieot  the  Space*  dc- 
Aio*  with  the  Velocity  «^  in  the 
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which  «aly»  it 


tis 


fcribed  or 

Times  a  i  j 
From  the 
wiUIUkMr} 
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1\  evaporated,  they  pour  it  out  into 
large  Troughs  wherein  it  cools  j  and  the  Vitriol 
chryftallizps  to  the  Sides,  and  to  Croil»-Bai»  of 
Wood,  wh.ch  are  placed  in  the  Troughs.  The 
Jrftquor  remaining aftcrthis  ChryHalUzation,  they 
call  the  Morlcr,  which  is  lefbved  to  be  boiled 
end  evaporated  again. 

Jl  wTAiUS  filitb,  the  Liquor  is  fix  or  fevcn  Days 
^bcuiii^'to  a  due  cmfiflence ;  and  that  it  can  oe 
Wled  in  nothing  but  a  I.c.vdcn  Vc(tl-'.. 

j^atthiol!:s  ddcribcs  the  way  of  making  Vitriol 
j|n  Jtal}\  tobefcmething  dirfcrent  from  ours;  for, 
he  fjilk,  they  bur.T  the  Coppcr.u  Sto:;cs  in  fmall 
heaps,  till  the  grcateft  Part  is  reduced  to  a  Calx 
.or  AfKcs,  which  being  poudcrcd,  is  mingled  and 
af;itated  with  Water,  in  large  Vcflels,  to  get  out 
tae  Vitriolick  Mattcfj  then  they  draw  off  the 
clear  Water  after  the  groflcr  Matter  hath  fubfidcd,, 
.and  boil  it  to  a  due  c3iUiftencc,throwii)£  in  pieces 
of  old  Iron  or  Brafs  (according  to  the  deugn  of  the 
Operator)  and  then  ftt  it  p  chryfial&ze  in 
wooden  Vcflels. 

yly  O,  » the  Shaft  of  a  Colonui  ite  any  of  die 
'Orders  of  t^iJ^ars  in  Architcfture. 
_   -UljjCUTK,  in  Sax'cn  is  wikriiim,  and,  in  the 
^1d  I^aws,  'u  u.^ed  for  a  Perfon  that  comes 

■  to  an  Inn,  and  li bur  one  Night ;  In  which  Cafe 
,.hi*  Holt  Wis  not  at^fwcrable  for  any  Offence  he 
cJhould  commit,  whereof  he  was  guiltlefs  himfelf. 
But  it"  he  l.iy  there  a  fecond  Night,  tlicn  he  waa 
called  a  Gu  fi.  He J}cs ;  and  then  the  Hoft  was  to 
Rofwer  for  him,  as  for  one  of  his  Family.    If  he 
ftarriod  apy  Ioi^r»  ho  was  then  called  J^genbine, 
(or,  as  lome  write  it,  H^gcnhim)  and  the  third 
>;ight,.'7:f 7P,  that  is,  tanuliaris :  and  then  it 
die  oficndcd  againA  the  King's  Peace,  his  Hoft 
was  to  fee  him  ftirth-coming )  and  if  he  omld  not 
produce  him  in  a  Month  and  a  Day,  he  was  ob- 
•.Ji|^' to  latisfy  for  his  Offences. 
.  .^NP^R  C/-'''w  'rr/i^/  v  of  the  Excheqiier,  is  an 
••Officer  there  tliat  cleaves  the  Tallies,  and  reads 
.'Ibo  fame  ,  fo  that  the  Clerk  of  the  Pell,  and  the 
Controllers  thereof,  may  fee  that  the  Entries  be 
true  ;  he  alfo  makes  fearchcs  for  all  Records  in 
.  the  Treafury,  ^  and  haih  the  Cufiody  of  the 
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r.  That  the  .T/^f «  defcribed  by  any  Moveable, 
with  an  equable  or  uniform  Velocity,  are  always 
asthe7i»». 

For  the  Parallelograms  ac^a  d,  iSc.  having  all 
the  (ame  Altitude,  muft  be  as  their  Bafcs,  bc^c  d, 

1.  Or  if  the  T^tnus  be  equal,  the  S^^aces  muft  be 

~'ainttGkgnuM4is 


as  the  Velocities  j  that  is,  the  P. 
totfur,  wiUbeastf/rtotfJk, ^c. 


%*  And  from  hence  it  will  follow,  that  if  tho 
Sfaces  are  as  the  yelocitieSt  the  Times  wiU  be  e- 
qual ;  if  as  the  7%9ws,  the  Feteeities  will  be  equl; 

4.  Where  the  Sfaces  are  equal,  thc7/z»«  muft 
he  )■■  a orally  isfelocities:  for  the  iimilar  and 
parallel  Reftanglc*  have  their  Sides  rcciprocaUy 
proportionable  i  and  vice  verfa,  where  the  7'intes 
dxaVekeities  are  recipiecally  propottlewibte,  tto 
SfMcn  muft  be  e^uaL 

5.  Wherefore  the  Riitio's  of  the  Spaces  aie 
always  eamputtukd  of  the  Ratio's  of  the  'Times 
^ni  Vebeittes  f  And  confequcmly,  dcdurtmg  the 
Rario  of  the  Time  out  or  ttaf  of  the  Velocity  j 

which  is  all  <me,  dividing  the  Space  by  tho 

divi- 
tbe 


ibiett  WiU  lefiilt  tfitc  Veheit, 
ding  )>y  the  Fekcitj,  the  Quotient 
Time. 


After  much  the  fame  manner  a!fb  vatiy  the  uni-* 
form  or  ei^uabic  Acceleration  or  Retardation  of 

any  Motion,  be  cxprefled  Tery  eafily  and  ckaily 
by  Lines. 

At 
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Ai  fopnofe  tlie  right-lined  Triangle  ABC, 
the  Side  AB  denotes  the  T'ime  in  which  a  Body 
may  move  from  a  Point  of  Reft,  as  in  A  ^  and 
having  its  Velocity  continually  encrcafing  in  the 
vnifoiniJtl/itfof  the  Lines  DL,  EL,  PL,  and 
BC$  or  decreafing  equally  back  ai^in  in  the 
fame  Ratio,  from  any  determiiMte  o^gree  of  it 
inBC,  to  none  at  all  in  A. 

bthisFignre  then,  die  Triangles  ALD,  ALE, 
ALF,  and  ABC,  will  very appofitcly  rcprcfent 
the  Sj^aces  defcribed  in  the  ievenl  Tunes  A  D, 
AB,  AP,  andABjand  coBfeqnenriy  the  STrj- 
fezia  DL,  D  C,  ^c.  will  reprcr<-nt  rKc  f^ill  Aggre- 
gttd  Velocity,  and  the  Spaces  coirefpondine  £erc- 
imio.  Aad  mmi  hence  all  the  laim  taS  Mbcr 
tions  of  equable  accelerated  Afotiom  y/iWX  beea£ly 
accounted  for  ^  which  ate  fuch  as  thefc,  vis. 


I.  That  the  Spr.ce  defcribed  at  the  end  of  the 
accelerated  Motion,  will  be  cquui  to  that  which 
would  have  been  defcribed  by  an  uniform  equal 
Motion  in  the  fame  time,  and  with  half  the  de- 
gree of  Velocity  which  the  accelerated  Body  did 
at  laft  acquire  :  For  the  Triangle  ACfi  is  equal 
to  the  Square  MB|  each  beuig  the  half  of  the 
Square  G  B. 

a.  That  the  Spaces  defcribed  by  the  Motion  of 
a  Body»  beginning  fromRefi,  and  uuifmrmif  acce- 
Urated^  are  as  the  Smares  or  Ac  Times.  For  the 

Area's  of  the  fimilar  Triangles  ADL,  A£L,C5?C. 
areas  the  Squares  of  AD,  A£,  ^c. 

).  And  comparing  dlTen  Motkm,  ihtn  uai- 
fvntdy  accelerartd  one  with  another,  it  will  be 
ttlaia  that  the  Spaces  run  thro',  will  be  to  one  ano- 
Oer  in  a  CotHpmrndRsth  of  the  Times,  and  of  the 
created  Velocities  at  any  time  acquired,  (becaufe 
nmilar  Squares  are  in  a  Ratio  compounded  of 
diat  of  their  Sides.) 

4.  And  from  hence  'tis  plain,  that  the  Cafe  of 
Bodies  accelerating  their  Motion  uniformly,  fo 
as  ^t  the  Spaces  deftribcd,  (hall  be  as  the 
Squares  of  the  Times,  (which  is  the  known  Cafe 
of  the  De&ent  of  heavy  Bodies  towards  the  Gen- 
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tre  of  the  Earth)  may  be  very  well  cxpreffcd  by 
the  Goopiement  oi  the  Smt-faraMa  A£H$ 


where  the  venical  Tangent  A  £,  renrele&ti  the 
determinate  Ttme  divided  Ifito  equal  nra  j  and 

the  Lines  BO,  CP,  Dq,  and  EH,  the  feveral 
Velocities  required  in  the  feveral  Dcfccnts.  Now 
the  Spaces  defcribed,  ABO,  A  CP,  (^c.  ttt  ao 
the  Squares  of  the  Timt  <  A  B,  AC,  ^c.  that  is, 
as  the  Squares  of  the  Ordmates  do^  fp^  gq^  ^c* 
which  Squares  are  (by  the  'PmriM*)  U  nie  jA' 
fiiJJa  Ad,  A/,  Ag,  be 

wherefore  the  K«/0Cirf«j  acquired  at  the  endo^ 
any  Defcents,  will  be  asthe  Sqttavn  of  dieTInet. 
in  which  thefe  Defcents  are  made. 

TTiat  is,  the  Velocity  at  the  end  of  the  fecond 
Bloment,  or  Part  of  Time,  to  the  Velocity  at  the 
end  of  the  firft  Moment,  will  be  as  the  Square  of 
idtt  fieoad  to  the  Square  of  die  firfl,  or  as  the 
fimidi  to  die  £rfl,  ^r. 

UNION  of  two  Churches,  is  a  cOnfoUdatiag 
or  combining  them  into  one,  tHiich  may  be  done 
by  the  Confent  of  the  Bifhop,  Patron,  and  In- 
cumbent. See  Litnoood't  Trovinciais,  and  57 
H-  8.  c.  2  r  as  alfb  17  Car.  1.  c. 

UKISONS.  It  hath  been  long  fincc  obfcrved, 
that  if  a  Viol-String,  f^e.  be  iiruck  with  the  Bow 
or  Hand,  another  String  on  the  fame,  or  another 
Inflrument  not  fas  from  it,  will  (if  an  Unifon  tfli 
it)  tremble  at  the  fame  time  of  its  own  accord. 
But  Dr.  fVaUiSt  in  'PMtf.  Tranf.  N°.  i  h  tells  v$i 
that  'tis  not  the  whole  of  the  unflruck  String  that 
trembles,  but  the  feveral  Parts  feverally,  according 
as  they  arc  Unrfbns  to  the  whole,  or  the  Parts  tn* 
that  String  which  is  fb  ftruck:  v.^.  If  one 
String  be  an  upper  0£laTe  to  anodier,  and  there- 
fore an  Unifon  to  each  half  of  it  when  'tis  flopt 
in  the  middle  j  then  I  fay,  if  the  former  be 
flnick iHiile  die  latter  is  cmen,  the  two  ImItcs  only 
of  the  latter  will  tremble,  and  not  the  middle 
Point :  as  you  may  eafily  try,  by  laying  a  bit  of 
Paper  lightly  wrapt  aboiic  the  middle  of  the  fe« 
cond  String.  See  a  Solution  of  this  in  'Plot's  Hijf. 
of  Oxford/hire,  by  Dr.  i^arcijfus  Marjb,  and  of 
other  fuch  Phenomena. 

UNMOOR,  a  Term  ufed  at  Sea  for  a  Ship 
that  before  rid,  or  was  held  by  two  Anchors, 
to  begin  to  get  thorn  vp^  and  prepaie  to  mat^ 

VOI*VA. 
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VOLV  A ,  thi:  gfiMt.  Kcj4er,,  coni^tlcring  how 
nyr  Ewib  appear  to  the  lohiibirants  of  the 
Moon,  jf  there  bo  any  luch,  vi:i.  thar  it  wili  fecm 
a  larj»e  Moon  to  tbem  ij  time*  greater  than 
thdr  Planet  doth  to  at  the- full,  ii\  £4  Hours 
time  rcvching  rounu  its  Axis  (a$  will  be  ealily  dif- 
covcred  by  the  S\^&  th.u  muft  appear  in  uj  but 
yet  alio  luc'd  iike  a.  fix'd  Star  in  one  determinate 
Place  in  the  Heavens,  and  moving  only  as  they  ap- 
pear fo  clo  \  tl.ii  bc'.np;  the  Phacnomenon  oi  the 
^rth  to  a  Lunar  Spc£k£or,  (/.  e.  to  iuch  as  live 
on  that  Mt  f»f  the  Moon,  which  is  ahway*  nini'd 
nmards  the  Earth  j  for  thofe  in  the  other  Hcm;- 
fphcre  can  nc»cr  fee  the  Earth  at  ail;  he  fancies 
that  they  would  gite  It  a  Name  fomcthing  like 
that  of  I'clva  •■,  and  while  they  would  confidcr 
their  own  Earth  asaK;'/?z?,  an  immoveable  Stat  or 
Habitation.  In  purlu.ince  of  this  imaginary  State 
of  Thinfts,  Kef!,  r  c  a'l:>  the  Inhabitants  that  I'm:  in 
that  half  of  the  Mu  a's  Sphere,  which  is  turned 
towards  the  rolva,  Sul/vJva^  and  the  Othei*  that 
never  Tcl-  the  Earth,  'Pr'rjch.r. 

VOMITIVE  Mfdiciim,  ice  Emedcks;  where 
there  is  an  Account  of  their  Opevatko,  in  V<d.  I. 
and  11.  .  ... 

l!RBICARI.t  RrgioKvs.  See  Su^nrhkdff^f. 

US!',  in  the  C.i-l  La'\\  is  one  of  the  Tcrfonr.l 
S&rVvCeSf  ajx^  fignifies  a  Ri[;ht  th3r  a  Man  hath 
otufing'a  corporeal  thing  belonging  to  another, 
without  prciudiv;e  to  the  Proprietor  of  it:  This 
JLight  is  not  lb  great  as  an  UfufruB',^  for  he  that 
liatn  diis  Right,  cannot  take  the  FroHts  generally, 
but  only  fiv  his  daily  Ufe  aiid  neceflaiy  Sah^ 
£flencc. 

USHER,  OpariuSy  from  the  rr^j:cb  Huijper, 
A  Door-keeper  of  a  Court,  i<  an  OSaux  in  the; 
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Exchequer,  of  which  fortthice  or  four  attend  the 
chief  Officers  and  F^arons  at  the  Court  at  ll'eji- 
minjler-^  and  lunes,  Sheriffs,  and  all  other  Ac- 
countants, at  the  plcafurc  of  the  Court.  There 
ire  alfo  Ujhet's  in  the  Queen's  Houfe,  as  of  the. 
Privy-Chamber,  ;  . 

L  S  L'  1  RUCT,  ii  u  Petfonal  Servtie,  whereby  a 
^lan  hath  a  Right  of  ulihg  and  taking  all  manner 
^f  Profits,  of  a  corporeal  thing  belonging  to  ano- 
ther Pcrfon,  fo  it  DO^ttbout'diminution  or  pre- 
tadice  to  the  Propriety  of  it  •  and  he  that  hatU 
this  Right,  is  called  an  U/'  frttEluary. 
'  VT.\S  O^fvn  in  the  l  aw  ii  ufcJ  for  tlut 
eighth  Day  toilowing  any  Term  or  Fcail  as  the 
pun  of  St.  Michael,  St.  Hillary,  of  St.  John 
'Baptitty  ^c.  and  any  Day  between  the  Fcaft  and 
the  06}ave,  is  fajd  10  be  within  t}ic  Uras.  The 
Ufe  of  this  is  in  Return  of  Writs,  as  appears  by. 
5 1  //■.  :.  and  T'reajd'k  to  4^      3. .  "  . 

UTFASGTHEr,  lur  extra  capus,  is  an  kn- 
ticnt  rrivilcgc  or  Royalty  granted  to  a  Lord  of^ 
a  Mannor  by  the  SovL-r/i^-rn,  giving  him  a  Power 
to  punifh  a  Thief  dwcliinc  out  of  his  Liberty,  and  . 
committing  the  Theft  alio  without  the  fame,  iflq 
bo  that  he  betaken  within  the  Fee  of  that  Lord. 

UVEA^  this  w  rcclcoucd  the  fifdi  Coat  of  the 
Eye,  and  fcems  to  be  only  the  Circumference  of, 
thc'PupiUai     iscooipoiod  of  circular  andftcaic 
Fibres,  to  contraft  and'dTlate  according  to  ^he. 
Strength  or  VVcaknefs  of  the  Light :  for  when  the 
Light  is  too  ftrong,  the  circular  Fibres  contrail  ; 
^he  Cupula,  that  tbeyoiue  of  the  Rays  may  not . 
hurt  the  Eye  j  and  wlicn  the  Light  Is  too  wcak^ 
the  ftrait  Fibres  dilate  the  ^upilla,  to  let  in  more 
jRays,  in  order  to  iiimi  die  VUion  Of  Obje6{» 
uocc  diAin^. 

i  1    i     '    •,■  • 
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WACA,  or  VAGA,  the  fame  with  Weigh, 
which  fcr  in  this  Vol. 
'  WAGL,  rr,didr'\  from  the  French 
Gagcr,  dareTignuiy  fignifics  in  our  Law  the  giv- 
ing Security  for  the  Performance  of  any  thir.|^  : 
As,  to  •XAgsLaix;  is  to  put  in  Security,  that  you 
will  wtffteLaw  at  a  Day  afTignedj  and  tomdkx 
T.dli\  is  to  take  an  OkIi  rh-^t  a  Man  owes  nof  a 
Debt  which  is  clain.ca  01  him,  and  alio  to  bring 
with  him  fil  many  Men  as  the  Court  ihould  al- 
ii^ to  avow  on  their  Oaths»  that  they  believe 
ke  {wears  truly. 

■  WAGERoTZ^ce.    Sec  Z^tt-. 
WAROAG£,  the  fame  with  IVard-peny. 
WARDEGORI<r,istheDttty  of Iceeping  Watch 

and  Ward,  with  a  Hona  to  blow,  00  any  eccafion 
of  Surprise,  i$c* 

■  '^PJ^VETSr[,Warpen,W<mhpennyJVar(bot, 
Warrh,  was  formerly  a  cuftomary  Due  paid  to 
the  Sheriff",  end  other  OHiccrs,  for  maintaining 
tlTatch  and  Ward  ^  it  was  payable  at  the  Feaft  <rf 

St.  Martiv.    This  cultomary  Acknowledgmenr 
(UU  paid  within  the  Mannor  of  Sutton  Colfiii/^i 


Wartvickjbire  5  and  with  ftme  Cevemonfes  ditt 

are  as  fingularas  furprizin?;.    C(KCrl*s  Tnt^rp. 

WA  Ri)MOTE,  mUndon;is.  a  Court  ib  calledir 
and  which  is  kept  in  every  Ward. 

WARDEN  of  the  Mint.    Sec  Mnpr. 

WARDS  andX/uPr/'w,  was  a  C<jurt  firit  crei^cd. 
by  King  //.  8.  and  afterwards  augmented  by  hira. 
with  the  Office  of  Liwrio-;  ur  'tis  now  abf(»- 
lutely  taken  aw:iy  and  aboliilicd,  by  a  Statute 
made  izCar.  z.  crp.  14.  > 

WARD-STAFF,  was  formerly  the  Term  &c  A 
Conftablc's  Watchman's  Staff :  And  the  Mannorof 
Lamborii  in  EJ}'t:x,  is  ho!  J  by  Sn-vkc  of  rbe  ll  'ar  i- 
Stsfft  viz.  to.  carry  a  Loa^  of  Straw  in  a  Carr,^ 
with  fix  HoHes,  two  Ro^  and.'two-Men  m 
Harncfs,  to  \v..,tc!i  the  H'a/J-Stajf,  wll«a,'lt  is 
brought  to  the  Town  o£  Jiirid^e. 

WARllANTrA  Cttfhdiit,  la  a  Writ  judicial  5 
and  formerly,  before  the  Court  of  Wards  was 
aboHlhed,  lay  for  him  who  was  challenged,  when 
a  Ward  to  another,  in  refpcft  of  Land  laid  to 
!  hiilden  in  Knight-Service;  which  when  it 
wa;>  bought  b;  tlie  AnceQors  of  the  ff  iini,  was 

war- 
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warranted,  to  be  free  from  fuch  Tiualdom  |  and 
it  lay  againft  the  Warranter  and  hi*  Heira. 

WARRF.CTUM  and  BarrcHa  Terra,  is  Land 
long  negle^d  and  oncultivate<i  }  for  in  old  Rc 
cords  you  vM  find*  dnt  lempm  WkrreSi  figni- 
fies  the  Time  thar  Land  llej  fallow.  Wkmokre 
«ifo  ^xd&cs  to  J'all<yx  Land. 

WARREN,  it  ft  Ikanehile,  or  Place  orivilcged, 
rither  by  Prefcription  or  Grant  from  the  Crown, 
to  keep  Seafii  aed  Fo-ul  of  IVarrev ;  which  arc 
Harei  and  ^bontes.  Partridges  and  Pheafants  : 
And  if  any  Perfbn  be  found  an  Offender  in  any 
fuch  Fee-J§^arreaf  he  is  punifhable  for  the  fame 
^  CommoO'Law)  and  by  die  Statute  zi£^^ 
a  Fce-IVarrtn  may  lie  open,  and  there  is  no  ne- 
eeffity  of  clofing  that  in,  as  there  is  of  a  Park  j 
ftr  that  oi^ltt  to  be  feiaed  Inid  tfaeQueett^haiidc, 
if  it  be  not  enclofcd. 

WASSEL-BOWL,  was  a  large  Cup  or  Bowl 
of  Silver  or  Wood,  wherein  the  Saxo?2S  at  their' 
publick  Ei^miniBCon.  drank  a  Health  to  one 
another,  in  the  Phftfc  Wln-beal  (i.e.)  Healtb  he 
:o  yo'i.  Thisrr(T/7f/-3'c)-:t  /fccms  plainly  to  be  meant 
bv'thewtnrd  FaJleUum,  in  the  Lives  of  the  Abbots 
of  St.  Mans,  by  VLVaris^f  i  144.  where he&!t)i, 
Jbha^  foltii p>  iitidebit P'prefmis in  Reff^crio babcns 
yafieilitn)',  that  is,  the^  Abbot  had  fet  by  him  at 
the  upper-end  of  the  Table,  the  JVafiell,  or  H^af- 
JilSr.vl,  to  drink  a  Health  to  the  Fraternity,  or 
the  QH>Culum  Cherimrii.  So  Cakes  and  White 
Bread  (which  were  commonly  (bppcd  in  thii 
Bowlj  are  called  rfvT"  /'  Ti)  • .  /.  And  hence  the 
Cttflom  of  going  a  fVaiJaiiu.g,  as  tis  ilill  called  and 
ulbd  in  Si^e»,  and  {Smt  «xhar  Placet^  ftema  to 
liave  taken  its  Name. 

WATER.  Sir  7/. Newreo  defines  Water  Cwhen 
pure)  to  be  a  very  fluid  Salt,  volatile,  and  void 
of  all  Sapor  or  Tafte,  and  it  feema  to  coo&li  of 
finall  fmooth  haid  pOrtns  fpherical  Panicles,  of 
equal  Diameters,  and  of  equal  fpecifick  Gravi- 
ties,  as  Dr.  Cheyne  obferves  j  and  alfo  that  there 
are  between  them  Spaces  fo  large,  and  ranged  in 
fuch  a  manner,  as  to  be  pervious  on  all  fides. 
Thtir  Sittootlmji  accounts  for  their  Hiding  eafily 
over  one  anothen  Snrfiicef  j  thdr  Sfberieity  keeps 
them  alfb  from  fouchinp;  one  another  in  more 
joints  than  one  ;  and  by  both  thefc,  their  Fn^ioin 
in  Aiding  over  one  anothet-,  are  vendered  the  leaft 
poffible.  Their  HardneJ'i  account?  for  rh-  Iv 
compref^bility  of  Water,  when 'tis  tree  homihc 

Intermixture  of  A:r\ 

The  ^  t  /  i  i  Water  is  fo  very  great,  that 
there  is  at  icail  4c  times  as  much  Space  as  Matter 
in  it  5  for  Water  is  19  times  fpecifically  lighter 
than  Gold,  and  confequcntly  rarer  in  the  fame 
Proportion:  but  Gold  will,  byPrefliire,  let  Water 
pafs through  its  Pores,  and  therefore  r  i\  he  fup- 
«Dfed  to  have  (at  \c&{\)  more  Pores  than  folid 
Pans.  Vow  Ms  this  great  POrofity  of  Water  ^t 
accounts  f  r  its  diflerent  fpeciiick  rJr.ivItv,  in 
comparifon  of  Mercury  or  ouier  fluids  j  and  alfo 
^7  Ms  more  eafily  canoeted  into  a  fiuid  Form, 
l>y  adventitioas  Matter  in  fieeaiog,  diaa  odier 
Plnlds  are. 

!>.  Obeyne  obferves  rightly,  that  the  Quantity 
of  Water  on  this  fide  our  Globe,  doth  daily 
dccreafe,  (bmc  part  thereof  being  every  day  tum'd 
into  Jfnimgi,  Ft^-raMef  Metalline,  or  Mineral 
S\!b(^ar>ces  5  which  arc  n^r  e:.fi'\  difTolved  a- 
gam  into  their  component  i-'arts  1  tor  feparate  a 
^w  Particles  of  any  Fluid,  and  nflen  them  «>  a 
iJhIU  Bady»  orlceep  them  afimder  ooefivnano- 


thtt,  and  the^  are  no  more  fluid :  ibr  to  produce 
PMility,  a  coiifiderable  number  of  fuch  Particle* 

is  required.  ('See  Fluidify  in  this  Vol.)  Moft  of 
the  Liquors  know  are  formed  by  the  Cohcfiod 
of  Panicles  df  difierent  Figures,  Magnitudes, 
Gravities,  and  arrra^ ivfi  Vov,  crs,  {Sec  Attraiiiou 
and  ^Particki)  fwimming  in  pure  Water,  or  an 
aqueous  Fluid  j  which  ftems  to  Be  the  coomiod 
Bafis  of  all.  And  the  only  Reafon  why  there  arc 
lo  many  forts  of  Water  ditierine  from  one  another  , 
by  different  Properties,  certaiiily  is,  here  the  Cor- 
pufcles  of  Sahs  and  Minerals,  with  which  that 
Element  is  impregnated,   are  equally  various. 

only  Water  impregnated  with  Particles  of 
Grapes,  and  Beer  with  Particles  of  Barley.  All 
Spina  fccm  to  bo  nothing  but  IV.iter,  laturatcd 
with  jisline  or  fulphureous  Particles.  And  all 
Liquors  are  more  or  lefs  fluid,  according  to  thcf 
greater  or  (mailer  Cohefionof  the  Particles  which 
Iwim  in  the  aqueous  Fluid  ^  and  there  is  hardly 
any  Fluid  witb^t  this  Cofacfton  of  Paiticlea,  not 
even  pure  Water  itfelf ;  as  is  apparent  ftwn  Ae 
Bubbles  which  fometimes  will  uand  on  its  Sur- 
face, as  well  as  on  that  of  Spirits,  and  other 
Liqiiors. 

W  ATFR-^/7)7//?;  was  an  OflScerin  Port-Towns," 
appointed  for  the  fearching  of  Ships,  as  ieems 
from  iS  N.6.  c.  5.  Now  there  is  fuch  an  Officer 
in  the  Cit)'  of  London,  who  fupcrvifes  and 
fearchcs  all  Fifh  brought  thither  j  and  he  gathers 
the  Toll  ariiing  from  the  River  Thames.  He  alfo 
attends  bn  the  T  nul  ^T  i^  r,  nni^  hath  the  prin- 
tjpal  Cure  of  mar]haii)nt»  the  Guells  a:  cho'  Ta- 
ble. And  Im  anefts  Men  for  Debt,  or  other 
pcrfbnal  bi*  criminal  Matters^  on  the  River 
of  Thames,  by  Warrant    of   his  Superiors, 

WAT£R-.Afrj^r,  is  a  Mcafurc  mention'd  in 
the  11  Stat,  of  Car.  s.  and  exceeds  the  JVtn^ 

chejler  Meafure  by  about  ;  Gallons  in  a  Bu'hcl, 
'Tu  now  ufcd  for  ieliing  of  Coals  in  the  Pool, 

WATER-Or//f^/,  was  one  of  the  old  Saxon 
Ways  of  l^urgatton,  or  Tryal  of  a  Pcrfon's  Inno^ 
eence,  when  fufpefled  of  a  Cfime  j  ^as  ealle^ 
indicium  7)ei,  3>s  vhc  Fire-Ordea!  w.if..  This  by 
Water,  was,  for  the  Perl'on  acLuftd  either  to  put 
his  Hands  into  fcalding  Water,  or  to  be  thrown 
into  fome  River,  Pond,  iSc.  if  hc  efcaped  being 
burnt  or  fcaldcd,  or  of  bcir.g  drowneo,  he  was 
concluded  innocent.  ^  his  Water  Ordeal  was  for 
Churls,  Bondmen,  and  other  Rulllcks  ;  But  the 
Fire-Ordeal  was  for  Freemen,  and  P*:rrons  of 
better  Condition. 

WAT£R-74^,  in  Architeauie,  U  «  fort  of 
Ledge  left  in  Stone  or  Brick- Walla,  ah^ut  180^ 
zo  Inches  from  the  Ground,  and  thefedieTliick- 
ncfs  of  the  \Vall  begins  to  abate..         .  ' 

ViATLXT^G'Sfreet,  is  the  Namti  of  One  of  the 
four  Roman  Ways,  by  that  Nation  made  here 
in  EtJgland,  and  by  them  were  called  CoHfulares, 
*Prmorias,  MUrares,  &  Ttiklieas:  In  ^  Laws 
of  Edw.  the  Confeflbr,  it  appears  that  thefe  Pub- 
lick  Ways,  had  the  Privilege  of  the  King's  Peace. 
This  of  Watlit^-Jlreet,  or  othcrwife  fVcrlam- 
ftreet,  (fee  Htmeden,  'Part,  prior.  An>irl.  FoL  24?.) 
was  made  ftom  T)over  to  London,  thence  to  St. 
Jlbans,  Shuttle,  Tvxcejler,  JilvrJIon^  and  diA 
.^pzrrn  j  near  the  Wrekin  in  Shropjhirv,  extend- 
ing itfeif  to  Aagltfiy  in  Waies-   Annu  3j>  Eitz,. 

The 
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- .  The  fccond  of  thcfc  Ways  is  called  Ikemiid- 
ftnety  (at  fce/iis)  and  reached  from  Southampton 
over  the  River  Ifis,  at  Nt'clrl^gr  ;  r^rncc  hy 
Cambdm  and  Litcb^Uy  and  fo  over  the  Meritenf 

Ikr^,  thence  to  "^^ooer-C^le^  aiMl  ends 
AX  Tl/iffictitb. 

The  third  was  called  the  Fo£ey  becaufc  in  fome 
places  it  was  never  finifhcd,  but  lies  as  a  Urge 
Bitch,  leading  fiom  Cornwall  thro'  2kvoiififirtt 
by  TetbuT);  near  ^Sirow  ia  ilie  J/W,  and  befi(k» 
Coveiory  to  leicejlert  Ibwioit,  and  i«  to  Zht- 

The  fturtlt  wak  called  Enmne,  or  Brmimge- 

ffretr,  bcf,inn:ng  at  St, 'David's  in  Wales ^  and 
going  to  Soul I'afof  ton.  See  Hoilingjbed'i  Ctron. 
Vol.  r. t9>  and  i£r>7r)r  MmitingtWy  Book  i. 
at  the  beginning. 

WAVESON,  is  the  Term  for  fuch  Goods  as, 
after  Shipwreck,  do  appear  fwinunmg  on  the 
Wawes. 

WEAL  D,  or  niU,  is  a  Saxon  Word,  fignifying 
the  woody  part  of  a  Country :  As  the  U'cald  m 
S^'ff':^  and  of  Kenty  in  the  Collc£l.  of  Statutes, 
i^Cnr.i.  C.6.  'Tis  mif-printed,  as  'tis  vulgaaly 
pronounced,  l'l>e  JlV.i  of  SuRcx,  ti'r. 

WEAR,  a  Tenn  ufed  by  the  Seamen  for 
bringing  a  Ship  to,  on  a  ditferent  Tack. 

\VF.EI),  in  the  >T:r.cr.s  l  anguage,  is  the  De- 
generacy of  a  Lo^d  or  Vein  of  fine  Metal,  into  an 
ulele(s  Marchafite. 

WEDGE.   Sec  Cumin  In  this  Vol. 

WEIGH,  a  Term  ufed  by  the  Seamen,  for  U 
Ving  up  a  Ship's  Anchor,  and  getting  leady  to 
ljuli  wmch  r^i-  vcall  Weighing  Anchor. 

WEIGH  of  Chccre,  Wcol,  fVaga,  alias 
ViS^  la  t5<$  Pound  Weight  Avcrdupolsj  ior  by 
ifH.  6.  C^.  a  Wcicrh  of  Chccfc  ou!:»nt  to  contain 
ai  C'ovcs,  and  each  Clove  b  Pouudj  tho'  Ibmc 
{ay  ljut 

WEDBEDRIPr  was  formerly  a  cuilomarv  Ser- 
vice that  inferior  Tenama  paid  to  dtcir  Loros,  in 
cutting  il own  their  G»ii»  orddng  other  Harveft 
Duties,  Crc  ' 

WEIGHTS,  in  nfe  in  EnglanHy  are  cWefly  nt 
two  forts;  On'j  called  'froy-lVcigbr ,  having  li 
Ounces  in  the  Pound  ;  and  by  this.  Jewels,  Sil- 
Ter,  Gold,  Com,  Brcid,  and  allLiatiors  areuTu- 
ally  \vrir;1v.''.(I  •  .-nd  the  other  is  caWta  JvcrdupoiSy 
cont  iinnif;  1 6  OuiWkis  in  the  Pound  j  by  this  all 
coarfc  uadabic  Wares,  fuch  as  Grocery, 

Pitch,  T.,!-,  Roiln,  Wax,  Tdlow,  Copper,  Til>, 
XrCad,  Irun,  'i^.c.  arc  v/cic^hcd. 

Gcorg.  yJgricohy  in  hb  Book  di  TonderitM 
J^faiOtris,  calls  the  Pound  of  twelve  Ounces,  or 
the  Pound  Troy,  I.ibram  Medicam,  which  we 
retain  in  our  Apothecaries  Weight,  (fee  the  Ta- 
ble of  it  under  M'iigbts^  in  Vol.  I.)  and  the  other 
Pound  of  m  Ounces,  be  calls  Zibram  Ctviieut : 
and  he  f  itli  alfo,  that  M'tdica  ^  Gvilis  Libra 
HtuKcro  ;:ot:  Gravitate  Wnciarum  dijferunt. 

The  Orleinfll  of  all  our  ExgUflf  Weights  was 
a  Com  of  wheat,  gathered  out  of  the  middle 
of  the  Ear  4  and  being  well  dried,  52  of  thele 
made  one  Penny- Weight,  or  were  the  Weight  of 
the  ^c'-Ky-Stcrin:g  j  twenty  of  thcfc  Pence  or 
Penny- Weiphtv,  were  to  make  an  Ounce,,  and 
ttvelvefuch  Ounces  madi-:  the  Pound  Troy.  See 

II.-.  ~  i  7:div.  i.  and  12  //.  7. 

But  in  latter  Times,  it  whs  thouglit  luincient 
to  divide  the  aforcfaid  Pinniy^wei|^  into 
44  equal  Parts,  wliich  came  to  be  called 
Grains^  being  the  {bullefl  Weight  now  in  com- 
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mon  U&  ;  tho'  the  Moneyers  iubdivide  the  Grain 
thus  i 


84  Blanks* 

;c  Periots^ 
24  Droits 
ao  Mitea 


make 


•I  Periot4 

u  Droite. 
)i  Mite. 
•I  Grain. 


1VELDIKG-HEAT.i«aI>cgrcc  of  Hc?t  which 
Smiths  give  their  Iron  in  the  Forge,  when  there 
K  occifion  to  double  up  the  Irnn,  and  to  -.u Id  or 
Work  in  the  Doubling,  lb  that  the  iron  fliaU 
grow  a  Lump  thick  enough  fcr  your  purpofc  : 
n"is  ufed  aifb  when  two  Bars  of  Iron  arc  to  be 
,oincd  topcthor  at  the  ends,  to  make  a.  Length. 

WERKGILD,  JVcrgeU,  jrefgildfts,  alfo  mre 
(fVerrte)  alone  without  Gild,  was  formerly  the 
Price  that  uas  paid  p^rtiy  to  the  Kittg,  and 
rtly  to  the  Relations  of^  the  Deceaied,  for 
illing  a  Man  ^  when  fuch  Crimes  were  not 
punimed  with  Death,  but  with  pecuniary 
Muias. 

WHEEL,  in  the  Art  Miliray,  11  the  Word 
of  Command,  when  a  Battalion  is  to  alter  iti 

Front,  either  one  way  or  other.  If  tlie  P  -ttalion 
i  s  to  'wbeel to  the  R  igbt,  the  Man  in  the  right  Angle 
turns  very  (lowly,  and  erenr  one  eife  moves  waA 
wheels  from  the  Left  to  the  Right,  regarding  hiin 
as  the  Centre  }  and  vice  verja^  when  they  arc  to 
■■xhcclio  ibe  Left.  WTien  a  DiVifionef  Men  are  on  a 
^!arcK,  if  t'u  Word  be,  Wheel  to  tke  Rigl:!,  or  to 
the  Lift,  tlicn  the  Righi  or  Jjeft-handi^Ai^  keep* 
his  ground,  turning  only  on  his  Heel,  And  the  reft 
of  the  Rank  move  alx)ut  quick,  till  thcv  make 
an  even  Line  with  the  faid  Rigijt  or  Left-hand 
Man.  Squadcona  of  HmSt  wheel  Jnndk  alKr  dio 
fame  nunner. 

WHERLICOTS,  were  the  open  Chariots  ufed 
here  in  England  by  Perfbns  of  Quality,  before  tho 
Ufe  of  Coaches.  See  Sttm*i  Survey  of  London^ 
p.  70.  Perhaps  hence  comes  our  Word  rf1lv>//li^/i^. 

WHITE  or  I'lame  Heat,  is  a  Degree  of 
Heat  §iven  by  Smiths  to  their  Iron  in  the  i^o^e, 
when  it  hath  not  yet  its  Form  and  Size,  bnt  muOr 
be  forged  into  both  j  this  is  a  lefs  Heat  than  a 
Welding  lleat :  Irun  in  this  Heat  is  hatter 'd  OV 
drawn  but -ufuaHy  with  the  'Pen  or  Edge  of  die 
Hammer  J  :  r  d  Hcrvanh  hath  the  Dents  of 
the  Pen  fmoucucu  out  wiih  ihc  I-acr  of  the  Hand- 
Hammer. 

WHITENESS.  The  excellent  Sir  If.Ne^on, 
in  his  late  Book  of  Optkk?,  dcmoiiitrates,  that 
Whitenefs  il  adiflimilar  Mixture  of  all  CA)!ours, 
and  that  the  common  Light  of  the  Sun  i  >  ^  Mix- 
ture of  Rays,  endued  with  all  thofe  Colours  j  iur 
by  the  multitude  of  thofe  Rings  of  Colours,  whicb 
appear  in  the  Comnrefnon  of  the  two  Prifms,^  or 
Objea-Glaflcsof  leiefcopes  together,  (foe  Obferv. 

14.  Rook  I.  ]^ltr  1  )  it  is  manifcil,  that 
thefc  do  fo  interfere  and  nui^Ic  with  one  another 
at  lafl,  as  after  8  or  9  ReToIotions,  to  dilate  one 
another  wholly,  and  conflituic  an  even  and  fen- 
(ibly  unitorm  Whitenefs.  Wherefore  it  appears 
from  hence,  as  well  as  from  other  Experimental, 
mcntion'd  elfewhcrc,  that  WhitcncHs  is  certainly 
3.  Mixture  of  ail  Colours,  and  that  the  Light 
which  conveys  it  to  the  Eye,  is  a  Mixture  of 
Rays  indued  with  all  thofe  Colours.  An  I 
flievvs  that  \\  hircneis,  if  it  be  moll  ilrong  anii  lu- 
minous, is  to  he  reckoned  of  the  firfi  Ordet  of 
Colours,  but  if  lefs,  to  be  a  Mixture  of  the  Co- 
lours of  fevcral  Ortlets ;  Of  the  former  fi»M,  he 
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rcc Irons  White  Metals ;  and  of  the  latter,  the 
Whitencfs  of  Froth,  Paper,  Linen,  and  moil 
other  white  Subftaiices.  And  ai  the  White  of  the 
drift  order  is  the  firongeft  that  tan  be  made  by 
Plates  of  tranfparent  Subftances,  ib  it  ought  to  be 
flrongcr  in  the  denfer  Subftances  of  Metals,  thah 
in'the  rarer  ones  of  Air,  Water^  aad  GUii.  Gold 
or  Copper,  nuxed  etdier  by  Fnfion  or  Ama^tnw- 
tion,  witha  v:  ry  lirtlc  .17t ;  .  / '  v,  with  Silver,  Tin, 
er  Rcgulus  of^miipooy,  becomes  |;r(/&//^  I  which 
Ihenwliodi  iSm  tbejinkleiof  JFZ^*  MfftUi  turn 
much  more  Surfhcc,  and  therefore  arc  fmaller, 
th^y>  tbote  of  Gold  or  Copper  s  and  alfo  that  they 
we  fi»  Opake,  Moot  to  fuffer  the  Particles  of  Gold 
or  Copper  to  fliine  through  them  :  And  as  he 
doubts  not  but  that  the  Colours  of  Gold  and  Cop- 
per arc  of  the  iecond  or  third  Order,  thcreibrc 
tte  panicles  of  White  Metals  can't  be  much  big- 
ger than  is  rcquifitc  to  maJce  them  reSe^  the  Wliitc 
of  the  &T&  Older :  And  this  he  conclodet  aUb  fium 
edier  Obfervations  and  Experiments. 

WRITE-Hart  Sikxr,  is  a  Mulft  paid  into  the 
Excbctpter  out  of  certain  Lands,  in  or  near  the 
Foceft  o{Wbit9-M0r$i  and  it  hath  centiiHied  ever 
fince  Hmrv  the  ThipJ^  who  imiwftd  it 

upony  .  r  //  7 for  killing  a  moft beautiful 
W^uMart^  which  the  King  badbe&repurpoicly 
fantA  in  Hontiiw.  Cmd.  Srit. 

Wl  l  I TSON  Parti  ings.   Sec  Tentecojlafs. 

WiDOW  of  the  Kifigt  was  ftie  who  after  her 
Hnband't  Doith,  being  the  King^  Tenant  in 
Capite,  was  (breed  to  recover  her  Dower  by  the 
Writ  Dote  ajjignaruia^  and  could  not  mairy 
■gain  without  the  King't  Conicnt. 

WILL.    See  I'ejtamcnt. 

W I N  D  AGE  of  a  Gun,  is  the  Di£R>reacc  between 
the  Diameter  et  tfae^Beee,  ead  the  IHmeieff  of 
•be  Balls. 

WIND.  The  Reverend  Mr.  ®er*^w,  of  17^ 
minfier  in  Effexy  and  F.  R.  S.  in  a  curious  and 
accnnte  Di&ourfe  about  the  Motion  of  Sound,  in 
^ranf.  N«  taket  occafion  n>  {ay 
fomcthing  of  the  Velocity  cf  the  Motion  of 
Wind  :  And  by  many  Tciali  ho  found,  tlut  the 
IR^nd  in  the  greateft  Stomi  dodi  not  move  abote 
50  or  C'O  Evglifb  Miles  in  an  hour ,  That  a 
common  brisk  Wind  moves  about  ij  Milc«  in  an 
Iwttrt  Btttlliatthe  Gonfi  of  aiaf  is'fi>  gentle, 
as  not  to  exceed,  if  dieycOBMi  wftn,  one  Mile  in 
an  hour. 

WINDIN&STAHLS,  «»  ftdi »  windmuid 


a  Newel,  cither  Ci^cttiar  Of  8q[iHtte,  OxXk,  Let 

Solid,  or  Open. 

WOLD,  IVaUay  is  a  Down,  «r  Qiarfipagfte- 
Ground,  Jliily,  and  void  of  Wood  5  asi$Sr*w  in  the 
Wcldy  and  Ccrj'iioU  in  Giaucif.trjhire. 

WORD,  in  an  Army  or  a  Garifbn,  1$  ftnlc 
nectfliar  W(»d  or  Sentcnoe;  by  which  the  Soldiers 
know  ud  difiingnifh  one  another  in  the  iSieht, 
tSc-  and  by  which  Spies  and  treacherous  Penbns 
arc  difcovcrcd :  'Tis  a(ed  alfo  to  prevent  Sur- 

rrfiea.  It  is  given  olit  .in  an  Amy  every  Might 
y  the  General  to  the  Lieutenant  or  Major-Gc- 
ncral  of  the  Day,  who  gives  it  to  tbe  Majors  of 
the  Brigades,  and  they  to  the  Adjutants,  whogive 
it  firil  to  the  Ficld-Officers,  and  afterwards  to  a 
Serjeant  of  each  Company,  who  carry  it  to  the 
Stilmlterns.  In  Garifbns  'tis  given  after  the  GaAO 
is  fliut,  to  the  Town-Major,  who  givea  it  tO  ths 
Adjutants,  and  they  to  the  Serjeants. 

WRIT  Srew,  is  lbe(>Men's  Precept,  whereby 
any  thine  is  commanded* to  be  done  touching  a 
Suit  or  AcHon :  As  the  Defendant  or  Tenant  to 
be  fummoned,  a  Diftrefs  to  be  taken,  a  Diflcifin 
to  be  ledtefled,  ^c*  And  thefe  Writs  are  diverlly 
divi^ted  in  divers  refpe£is  ;  fbme  in  rcfpeA  cf 
their  Order  or  Manner  of  granting,  arc  called 

WRITS  Orwnaif  which  arc  lent  out  tor  the 
ftramoning  of  tbe  Defindttt  \h  a  perlbnal,  or 
the  Tenant  in  a  real  Aflion,  bcfurc  the  Svit  be- 
gins; or  indeed  rather  to  begin  the  Suit. 

WRITS  ^tuiieistf  are  fuch  as  are  fern  out  by- 
Order  of  that  Court  where  the  Caufe  depends,  on 
OccaHon  after  the  Suit  is  be^un.  And  thefc  are 
diftinguiflied  fixMn  thcOrigtn.iiM  1  thus.-  The 
'/ff^^of  t\\c  ^tidkial  Writ  hcnrs  the  Name  of  tha 
Chief  Juftice  of  that  Court  whence  it  liiues  j 
wheicas  in  the  7'efie  of  the  Original  Writ^  the 
Queen'c  Name  la  inloted.  Again  aUb»  then 
are 

WRITS  'Perfonal  and  Real,  Writs  of  Entry^ 
Writs  of  Right,  Writs  of^vil^e.  Sic,  of  whidb» 
fee  the  Nno  Seek  tf  EHtri§s* 

WKrrtf  BjMUm,  See  Cmmi^  '^tbh 
btltion*  I 

WRIT  tfjjllfianee^  ISan  «nt  ef  liK  Excbeqtter 
to  authorize  any  Perfbn,  to  take  a  Gonftable 
or  other  Publick  Officer,  to  fciic  Goods  or  Mer- 
chandife  uncuftomcd  or  prohibited.  There  it 
alfo  a  Writ  of  Afltl^ancc  which  iflnes  eHt  «f  ifae 
Chancery,  to  give  a  Peilciiioa. 
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YARD-XiAMD,  Wirggts^iyr^t  10  a  Quantity 
of  Land,  variouf;  according  to  the  Flacc  : 
At  fVtmbUton  in  Surrey  *«i  accounted  flf- 
teeh  Accea)  in  acher  Oninties  'tis  twenty  ;  in 
(bme  twenty-four,  in  {bme  thirtv,  and  in  others 
even  four  Acres.  In  a  MS.  or  the  Abbacy  of 
Mmnle^ryy  a  Virgate  of  Land  is  faid  to  conutn 
cwenty-fxir  Acret.  Thtc  uncertain  Quantity  in 
»8  jE.  r,  i«  ciUed  a  Verge  of  Land.  ■ 

YATCHES,  arc  Vcfle'ls  with  one  Deck,  car- 
ryinig  &01&  4  to  12  Gunt,  with  from  zo  to  40 
Men;  -and  are  df  Bn^iden  from  %o  to  x6o  Tun. 
They  draw  little  Water,  and  are  ufed  for  run 


TEARS-DAY,  a      ,•     , .  «  , 

TEARS  MIND,  ^Scc^«aKfl/w.  this  Vol. 

YEOMAN,  a  Derivative  from  the  Smoi^ 
Getnafi,  i.  e.  Cofmmnis^  a  Commoner }  is  ott 
Engji^fif  Word  for  a  Rank  next  in  order  below  a. 
Gentleman.  Camden  calls  them  Ingenuous ;  and 
his  Notion  of  them  the  Statute  confims  6  Rich, 
z.  cap. A,'  and  10  Ricb.  a.  cap,  1.  Sir  Tho.Stniftt 
(in  his  RefiOI.  jfiighr.  fth,.t.  eaf.  2?. J  faith, 
that  Yeoman  is  the  fame  with  what  our  Law 


calls  Legfiiis  HmOt  an  Et^lifii  Fxee-bon 
Man  J  ana  ii1m»  can  dlftead  of  liii  own  Itee-Laad^ 
in  yearly  Rfivemie,  tte  9uA  «f  PdRy  8UUinsr 

nioW  and  making  ihort  Trips,  ^c.   They  are  ^iiSterling. 
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ACCO,  is  the  Term  fomctimet  ufed  for  the  f    ZOPERUS,  a  Tena  in  Aichitcdure,  ii^ify- 
lower  part  of  the  Pedefialnf  a  Galumnj  and  I  ing  tlw  $ttie  nkh  J>m» 
it  antbefittmof «  rqnanBtkkarTUe.   '  ' 
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;io.(  i£^4i  7 
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0.5865326 
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o,58559«8 
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o.5837i6tl 
0.5832494 
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0.585^305 
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'=•5799927 
o.57952y4 
0.5790670 
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o«578i434 
0.5776824 

0.5772220 
c.  5767620 
0.576302^ 
0.575^437 


0.5753853 
0.5749271 

0-57447^1' 
o*574o»3> 

o-573557'» 

0.572645si 
0.5721911I 

o-57»736fl 
0.571383* 
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0.5694733 
0.5690221 
0.56<{57i4 
0.568131 


56I 

55! 


0.567222 
0.566773 
0.5663754 

0-5658777 
a56543o6 

0.s6-v'n,9 


0.5645377 
0.5640920 
0.563646  b! 

0-56320 

0.562757  s 


0*561870^ 
T5614381 

a560985S 
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31 

30; 


29  i 
27 

36 

25 
24 


23 

32 
21 
3o 

19 
18 


17 

16 

i5| 
14? 
•3} 

12 


II 

JO 

9 

i! 


M  M 


5 

♦i 
3 
2 
I 
o 


Digitized  by  Google 


f 4   '  ^  Tarle  0/  iiatural  and 


16  DEGREES. 

M 

ff.  Tatigtnt- 

•V.  C'»-iJ?|f. 

Sum.     Cv  Sec4na 

0 

2756374 

961 161 7 

2867454 

J4874»44 

34^^5896 
34797726 

14759<53» 
34721616 

346S3676 

10402994 

36^79553 

60 

1 

2 

) 
4 

6 

276iy6s 
27647f « 
2767556 

2770352 
a7?3»47 

9^11X15 
9611012 
9610208 
9609403 
9601:598 
9607792 

287:602 
2^73751 
2876900 

a8«0350 
2883201 

2886352 

104:3863 
10434732 

10406473 
10407346 

I04oi2 1 9 

3152427s-, 
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36-32957 

?6c965ui 
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5S 
57 
•;6 

55 
54 
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8 
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10 

II 
12 

277^941 
J77H736 
2781530 

2784324 
278711S 
2789911 

96"^6l77 
9605368 
96-14558 
9603748 

2SSyr:_:3 
2^92655 
2895808 
2898961 
29021 14 

N5703«5 
34532679 

34495120 

344*7635 

,  ;  ri02i6 
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10409969 

10411723 

10412601 
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3^915363 

•j>ii7956^ 

53 
52 

51 

CO 

49 

4'^ 

14 

'5 
16 

»7 
18 

2792704 

279549' 

280108) 

28c>V<7J 

9603125 
9601312 
9600498 
95996S4 

i?'9'^^5  3 

2911578 

2914734 

291789© 
292*047 
2924205 

3438S*9l 

34345631 

34308446 
34271334 

34234297 
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10414361 
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45 
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42 

19 

20 
21 
22 

23 

24 

2809119 
281225  I 
2815042 

23t78j3 
2"?  20624 

2H23415 

9597236 
9596418 
9595600 
515^4781 
9593961 
9591140 

2927^^3 
29J'35Ti 

29336^0 
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34i6<J443 
34123636 
34C36882 
34050210 
34013612 
33977085 
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10419667 

10420554 
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35558710 

35*23450 

354^»Si63 

35453U9 
35418107 
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40 

39 

37 
36 

as 
26 

27 

28 

29 
30 

2826205 
2828995 
2831785 

2S34575 
2837364 

9593318 

959'49S 
95^7^ 
9589S43 
9589023 
9588197 

K946321 
»94948j 

2952^45 
99 J  5  i'j'i 
2958971 
9962135 

33942631 

33904249 

3^S67;3ti 
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3375»434 

104250C9 

10425903 
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10427694 
10428591 
10419489 

3538313^ 
35348240 
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35278660 

35343977 
35309965 
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34 
33 
3* 
3« 
30 

3« 
32 

53 

JS 
36 

2843942 
2S4573I 
2848520 
2851308 
2854096 

9587370 

9sS6h3 
95S5715 
9584886 
9584056 

9583n5 

2965299 
296:^464 
2971630 

2974796 
3927$62 

9^11X9 

33723403 

33*'»7453 
33651 
3^615753 
335tfooo8 

33544333 

10430388 
10431289 

'W433092 

»0433995 
10434900 

)5i74!>24 
35140354 
35*05954 
3307163$ 

35037365 
35003175 
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28 
27 

25 
24 

H 
38 

^9 
40 

41 
42 

2859671 

28624^5 
286^245 

2S6'^032 

2870819 

9582394 

9^81 J62 
9580729 
9579*95 
9579060 
><7»«5 

295*4297 

2y87465 
2y9j6j4 
2y93803 

»99^7J 
3000144^ 

33508728 

33473191 
33437724 
33403326 

333**^7 
3333173^ 

10435^05 
10436712 

10438528 

*<»439437 
1044034S 

34969^55 
34935004 
34901023 
34867110 
34«33267 
34799392 

23 
22 
21 

19 
18 

43 
44 

4S 
46 
47 
48 

2876391 

2879177 
3881963 

288474S 
2887553 
2890318 

95773^9 

9576552 

9575714 
9574875 

9574035 
9573195 

3003 J15 
3006486 
3009658 
3012831 
3016004 
3019178 

33296543 
33261419 

33226362 
33191373 

33156452 
33121598 

10441259 
10442173 
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10445833 

34765785 
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3409«576 
J4665037 

34631673 
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y J 70669 
95o;925 
9568081 
9568136 
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302*527 
3028703 

3035055 
1038232 

33«!*68ii 

33052091 

3.3017438 
ja9«3a5 1 

32948330 
32913876 

104467 J 1 
10447670 
10448590 
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3449856S 
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34451473 
34399465 
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6 
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*9 

60 
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2923717 
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9566443 
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3044588 
3047767 
3050946 
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3057307 

32879487 
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327767 l< 
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10455988 

10456918 

34366563 

34333727 
34300956 
34268251 
34*35<5li 

34203036 

5 

4 

3 
2 

Ci' decant,  j 

N.  -^CC  'Kt. 

M 

7i  D£Qft£fi^  • 

Digitized  by  Google 


Artificial  Sines,  Tangents  and  Secants.  ^  j  • 


I -J     1.1  h 

(j  il  EES. 

M 

I    Cik  Vint 

L.  C>tang. 

Am  Lh        fLt  • 

O 

9.^4^^3381 

9.9828416 

94'.7|964 

i  0.5425036 

10.017151)4 

10.5596619 

60 

1 
3 

3 
4 

5.4.4077S4 
y.44i2iSa 
9.4416576 

9.44015  349 
9.4429728 

9-982H054 
9.9837691 
9.9817328 
9.98  26964 
9  9826600 
9.9826236 

y-4>79730 
9-4184491 
9.458924:i 
9.45940:  I 
9.4598749 

9'4eo3494 

IC.5420270 
lC.';4i5S09 
10.5410752 
IC.5405999 
IO.54BU51 
■0.f9965oS 

10.0171946 
10.0172309 
10.0172672 
10.0173036 

I  CO  1 73400 
10.0173764 

10.5592216 

10.55  ".7S 1  s 

10.558^424 
10^579035 

10-55746^1 
10,557027 

59 
53 
57 

5-5 

^  <; 

54 

7 
8 

9 

10 

IT 
12 

9.4434103 
9-4438472 

9-4442837 

9^Tt97 

9~»45rs53 
9*445  S  904 

9.;S255o6 
9^9^25140 

9.9824774 
9.9824408 
9  9824041 

9.46c»8232 
9.461 S967 
9.4617697 
9.46^2413 
9.4627145 
9.463 1 S6  3 

10.5391768 
10.5387033 
10.5382303 

»c.5377557 
10.5372855 

10.5368137 

io.oi74i2(, 
10.0174494 
lo.c  174860 
I.j«t75226 
10.0175592 
10.0175959 

io.55!^5><C7 

10.5    '  1  5  l  ':i 

10.555716J 
ia55528o3  ^ 
10.5548447 
10.5  544096 

5^ 

51 
50 

4S 

13 

U 

:i 

17 
18 

9.4460250 
9.4464591 
9^8927 

94473259 

9447753!? 
9.4.;8i9G9 

9.9823^74 
9.9823J06 
^.9822938 
9.9822569 
9*58j220i 
9.9821831 

9.45:6576 
9-4f4^2i5 
9464  5  J^"* 
9.465069-) 
9.4655386 
9-466'>)78 

10.53624^4 
1C.5358715 

10.5354010 
10.5349310 
16.5344614 
»0.5339?22 

10.0176326 

10.01 76'y4 

io>oi77c62 
lo-oi  77431 
taor77799 

10.0178169 

'    5 5 3975 T 
'->5  5  35409 
10.5531073 

10.5526741 
10.5522414 
10.5518091 

47 
46 

45 
44 

42 

»9 
ao 

21 

22 

23 

9.4486227 
9.4490U0 
9-4494849 

9.449915? 

9-4  -  -  ■;  IS -J 
9-4',  J 7  74; 

9.9321462 
9.9821092 
9.9823721 
9.9*20351 

;.;'5i9^79 
.,.9819605 

9-4^''47^5 
9.4669448 
94674127 
9.4478803 

9-4<553473 
9  4' 5^5139 

10-5335235 
10.5330552 
10.532587; 
ia5faii98 

10-5316527 
io-iiii86i 

10.0178538 
10  0178908 
10.0179379 
10.0179649 

to.oiSo-jsi 
IC.0180392 

»o.55»377J 
10.5509460 
10.5505151 

10.5500847 
1  ••5496548 

r--.54y^i53 

4» 

4'> 
39 
38 
J  7 

36 

S6 

27 
28 
20 
30 

9~f$»2037 
9'45»«322 

9.4520603 

94S24ii79 

9-45i?i5t 
9-4533418 

9.9^119336 
9.9818863 
9.9818490 
9.9^18117 
9.9817744 
9.981737^- 

9.4692801 

9.4^7459 
9.4702 II 2 

9.4706764 

9.^7 '14  -7 
9.471 6 -4S 

10.5307199 
10.5302541 
io.5297888 
10.5293238 

10.5208503 
13-52^^952 

10-0180764 
10,0181137 
iO'oi8uio 
iOH3t8iS83 
100182256 
10.0182630 

10.5487963 
lo.5483<l78 

I0.5479;>97 
10-5475121 
10.5470849 
13.546658* 

35 
34 
3?  ' 
32 
3 1 

J'' 

3' 
32 
33 
34 

36 

9*453768 I 
94541939 
94546192 
9.4550441 
9.4554686 
9.4558926 

9.9816995 
9.9816620 

9.9816245 
9.9815870 

9.9815494 

9.9815  «»7 

9.4720685 

947*5  3«* 

9-4729947 
9-4734571 
9-4739192 
9-474  3  ^'^8 

«'^5a793>S 

10.5270053 
10.5365428 
10.526^808 
10.5256193 

10.0183005 
iaoi8338o 
10.0183755 
10.0184130 
10.0184506 
10.0184883 

10.5462319 
10.5458061 

« 0.5  449  S  59 
lo.5445»»4 
IC.544IU74 

29 
28 

27 
a6 

'J 
24 

37 
3^ 
39 
40 
41 

4* 

9.4565161 

9,456739^ 
9-4571618 
y.45755to 
9,4S'i'jof  8 
9.45S427* 

9.9814740 
9.9814363 
9.9813986 
9.98 13608 

9-9SI  j"9 
9.9812850 

9.4748421 
9-4753029 
9-4757633 
9.476;<2jj 
9.4766  i^iy 

9477«42« 

10.5251579 
10-5246971 
10.5242J67 
'0-5257767 
io.5233'7i 
1^.5228579 

10.D185260 
10.0185637 
iaoi86oi4 
10.018639Z 

10.01S6771 
iaoiS7i5o 

10.5436S39 
10.54326)8 
10.542SJ82 
10.542416: 
10.5419942 
10.5415719 

23 
22 
21 
20 
10 

18 

43 
44 
45 
46 
47 

48 

9  4588480 
9.4592684 

9.4^96SS4 
94601079 
9.4605270 
94609456 

9.98124711 

9.9812091 

9.981 1711 

9.9811331 

9.9810950 

9.9810569 

9-4776039 
9-4780592 

9.47^5172 
9"47^974'i 
94794319 
9-479i»887 

10.5213991 
10.5219408 

10.5214828 
1^1,5210253 
10.5205681 
l0*S2Olii3 

1001^7529 
10.0^  579c;y 
10.0188289 
10.0188669 
10K9189050 
1010189431 

«o.54ii52« 
10.5407316 
10.5413116 
10.5398921 
to.5394730 
10.5  390541 

17 
I6 

•J 
14 

12 

49 
SO 
51 
5» 
53 

9.461363S5 
9.46175116 
9.452i9>-'9 
94426158 
9«403Dj-<3 
94^]44S3 

9'93ioi87 
9.9809805 

y,ySo9423 
9.9809040 

QmCl  8086  <  7 
9.9808173 

9.4803451 
9.480801 1 
9.48i2'i^6 
9.48171 18 
94821666 
948&621O 

10.5196549 
10.51919^9 
10-5187434 
io.Si8288a 
10^5178334 
105173790 

10.0189813 

10.0190195 

1.-1.0190577 
10^0190960 

ioyOt9f7«7 

10,5386562 
10-53 -i  2 184 

lO-J  j/OJl  1 

10.5373842 
■e»53«yo77 
*0<53^55*7 

11 

10 

y 
8 

7 
6 

55 
5« 

59 

9.46r-"-..> 

9464x790 
9.4646P18 
946510*^1 
9.4655219 
94659353 

y.9807  8  89 
9*807505 
9.9^7120 
9.9806735 
9.9806349 ) 
9.9805963 . 

94830750 
9.4835286 
9.4S39818 

9.4844346 
9.484B870 
9.4S53J90 

10.516925c 
10.5 1*^4714 
ic.5ifoi8i 
10.5155654 
ia5t5it3c 
io.5i466it 

10.0192495 
10.0192880 

10.0193265 
10.0193651 
10.0194037 

10.5357110 
10.5353061 

10-5  348919 
10.5344781 
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V,  Fairigmt. 
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2929717 

9563048 

3057307 

10456916 

34207036 

60 

1 

2 

3 
4 
5 
6 

2926499 
29292:^0 
2932061 
2934842 

2937<5^3 
294040? 

9562197 

9561345 

9559639 
9558785 
9557910 

3060488 

3063669 
3066851 
3070034 

3073at8 
3076401 

3fx6745»9 

32640596 

3-^6067^8 
32572924 
32539184 
I350550S 

I34i784^* 
iDI'.tiT'sa 
IU4797  i 2 
IU46  1646 
10461581 
104^2516 

34»70J26 
34138080 
34105699 

34041130 
IMOBOAI 

59 
58 
57 
56 
55 
54 

7 

8 

9 

Ici 

il 

12 

2943183 

294874J 
2951 $!» 

2954301 
2957080 

9557074 
9556217 
9555360 
9554501 
955364J 
955a7«3 

3079586 
3082771 
3085957 
30S9143 
^092330 

3095517 

32471^95 
3*438346 

32404S60 
32371438 
32338078 
32304780 

10463453 
10464391 
10465330 

10467211 
10468153 

33976816" 

33944754 

33912755 

33848948 
33827138 

53 
52 
5« 
50 

H 
48 

»J 
J  4 
IS 
16 

17 
iS 

1959^59 
296 26 3 H 

29654 '6 
3963194 

2970571 
J973749 

9551922 
9551061 
9550199 

95493 3^ 

9548472 

9547607 

3098705 
3101893 
3104082 
3108272 
3111462 
3114651 

32271546 

32238573 
12205263 
3217221 5 
12139228 

^2106304 

lo4<<9096 

1047^040 

IO471932 
10472879 

1047 J8 28 

3J785391 
35753707 
33712084 
■J  j6ao<^  t 

33659026 
33627589 

47 
46 
45 
44 
43 
42 

19 

20 
21 
22 
23 
24 

2976526 

2979303 
2^32079 
2984856 
2987632 
299940S 

9546742 
9545876 
9545009 
9544141 

9543272 
9542403 

3117844 
3121036 
3124229 
3 137422 
3130616 
3133810 

32073440 
32040638 

32007897 
31975217 
3»94*598 
J1910039 

10474777 
10475728 

10476579 
104776)2 
10478^86 
10479540 

33596*14 
33564900 

3353J647 
jn"*455 

3347«?24 

33440*54 

4' 
40 

39 

37 
36 

25 
26 

27 
28 

29 
30 

2993184 
2995959 

29987H 
3C01509 
3004284 
3007058 

954M33 

954o»» 

9539793 
9538917 

9537169 

J 1 37005 
3 140200 

3143396 
3146593 

314979= 
31529S8 

31877540 
31845102 
ii8i3724 
31780406^ 

31748147 
31715948 

10480496 
10481453 
10482411 
10493370 
10484330 
10485291 

33409244 
33379294 
33347405 
J }^ I ^^75 

332859C5 
33255095 

35 
34 

33 
3» 
31 

30 

3» 

32 

33 
34 
35 
36 

3X)9832 
3012606 

3015380 
301S153 
3020936 

9536294 
953541S 

9534541 

9533664 

95  327''5 
9531907 

3156186 

3«59385 
3162585 

316S785 
3168986 
3172187 

^1683808 
J 165 1728 
31619706 
31587744 

31555840 
31521994 

10486353 
10487217 
10488181 

IO49OII; 
IO49  'O8O 

33*24444 
33'93853 
33i63|io 

33102432 

33072076 
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10.1924727 

10.0745354 

10.0746163 
10.0746972 
10.0747782 
10.0748592 
10.0749403 

10.3683985 
10*2682011 
10.2630039 
102678068 
,10.2676098 
ia2tf74t3o 

23 

22 ' 

21 

20  j 

Ji 

43 
44 

45 

46, 

» 

97547837 

9.7329802 
9-733»768 

97333731 
9'/  iji'-'yj 

97337654 

99249786 
9.9148974 
o.o2<t8 161 

9.9247349 
9.9246535 
9.9345721 

9.8o7So5i 
9.8080829 
918083606 

^8086383 
9.8^89156 
98091933 

i(i*l92i94ti 
1^.1919171 

1     f  ^  1  ^  yd  f 

id.iSji36i7 
ICL19I0842 
1(1 190I067 

10^3750214 
10.075 1026 
ro.0751839 
10.0752651 
100753465 
iao754»79 

i  

10.2672163 

•10.2670197 
10.1665232 
10.2666269 
10,2664307 
10*2662346 

t7 
16 

ly 

M 
>3 

12 

49 

50 

5J 

52 

53  i 

54 

9-7339614 

9.7341572 
9.7343529 
9.7345485 

9-7347440 
9*75*yjyj 

9^244907 

9.9144092 
9.9243277 

y-y     *-t^  * 
99341644 
9.9*40^27 

9.8094707 

^■8097480 

3 

IO  io2< 
9:8105796 
9^8108566 

F~  ~ 
14.19J5293 
10.1932520 
id.1899747 

I  J.  I  syO|^75 

id'|i9^304 
l(i>l89t434 

'0-0755093 
10.0755908 
10-0756723 
'00757539 
10.0758356 
10.0759173 

10.2663386 
10.2658423 
10  2656471 
10.2654515 

in.  2652560 
10.1650007 

It 

10 

9 
8 

7 
6 

55 
5« 

15 

59 

9.735'345 
9'73J329o 
9.735524'5 
9-7357>95 
»>7359I43 
9'7}tf>oSS 

9.9240010 

9.9239I9I 

9-923'S373 
y-9237554 
9.9a36734 
»9«359»4 

9'8iU336 
9.8114105 
9.8116873 
9.S1 19641 
9.8i3343ii 
9.8125174 

10.(888664 
141885395 
iii.1883127 
lA  1880359 
10.1877592 
1  p.  1 874826 

to.0759990 
10.0760809 
10.0761627 
ro.0762446 
iao763266 
10.0764086 

i'>'2648655 
10.1646704 
10.2644754 
_i  0.2642805 
'ia264o858 
10.2638912 
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4 

3 
2 
1 
0 
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>1 

N.  Stne. 

Conine 

If,  Tangent. 

v.  Co-Tat^. 

N.  Secant. 

N  Co- Secant 

0 

5446390 

8386706 

6494076 

U398650 

ib}6D784 

60 

t 

2 

3 
4 

1 

5448»3o 
5451269 

5453707 
545<^i45 
5458583 

83851*1 
8383536 
8381950 
8380263 

8378775 
•  8377 « 87 

649H212 
6502350 
6506490 
6510631 

65*4774 

6518918 

'5388848 

'5379055 
15369270 

» 53 59494 
15349727 
'5339969 

ll925Sti6 
II938141 

11930308 

11932657 
11934918 
11937181 

18352^64. 

18344353 
t8336lci 

18337958 

18319774 
iSjii5i>^ 

59 
58 
57 
J6 

55 
54 

7 

8 

"9 
10 

II 

12 

5463456 
5465892 
5468328 
547076 J 

y473'95 

5475632 

,  837559S 

■  8374008 

:  8J72418 

■  8j7o327 
8569235 

'  «3<7624 

6523064 
652721 1 
6531360 
6535511 
6539663 
6543817 

t533o2to 
15320479 

•53I0747 
15)01023 

15291308 
1^281602 

11939446 
11941712 
11943980 
1 1946250 
11948522 
11950796 

16203432 
18295274 
18287125 
18278985 
18270854 
18262731 

53 
52 
5» 

50 

49 
48 

«3 
14 

»5 

16 

»7 
18 

5478066 

5480499 

5482932 

54853^5  , 

5487797 

^490228 

8366050 
.  8364456 

8362S61 
1  8361266 
1  8359670 
1  8358073 

6547972 
6552129 
6556287 
6560447 
6564609 
6568772 

15271904 
15262215 
i$352j35 
15242163 
15233200 
15213545 

1I95J072 
11955350 

11957630 
"959911 
11962194 
I 196447 J 

18254*17 
1 82465  It 
18238416 

18230328 

1 0222249 

I  ;n4i79 

47 
46 

45 
44 
43 
42 

19 
20 

at 

22 
23 
24 

54926S9 
5495090 

54975*0 
5499950 

5502379 
5504801$ 

R356476 
,  835457^ 
8353279 
8351680 
!  835008c 
i  834S479 
■f  

6572937 
6577103 

65^1271 
65^544r 

659^785 

i$ai3899 
t5904«6i 

15194632 
15185012 
15175400 

:ji65796 

11966766 
119^055 

1 1971346 
11973659 

"1975934 
I 197S251 

>!i2o6ii8. 
18198065 
I 8 19002 I 
i8i8i98< 

18173958 
18165940 

41 
40 

30 
3» 

37 

36 

25 
26 

27 

S8 

29 

30. 

5507236 

55096:^4 
1512091 

55»45>8 

5516944 
55«937o 

.  8346S77 

8345275 
8543672 
8342068 

85+046? 

6597959 
6602135 
6606313 

661049S 
6614673 
6618856 

i$t562ox 

«5«4«i4 

15137036 
15127466 

1 5117905 

l'iiiji35  2 

11980529 
11982829 
1 1985131 
11987435 
11989741 
11992049 

18157930 
18149929 
18141037 

18133953 
18125977 

i8i|8oio 

35 
34 

a  2 

32 

31 
30 

3» 
32 
33 
3* 

f? 

y52«7>? 

5524220 
5526645 
5529069 

553 •49a 
5533915 

8337252 
'  8335645 

•  8334038 
i  8332430 
■  8330821 
8,329212 

6623040 
6697ittf 

6631413 
663560s 
6639792 
6643984 

i$(»3Se7 
1^9871 

» 5079743 

i507®a24 
15060713 
15051210 

11994359 
11996671 

11998985 

12001 301 

I2003{'19 

12005938 

181 100)3 
ltlb3lo3 

1^094161 
18086228 
18078304 
18070388 

I? 

27 
26 
»5 
24 

15 

39 
40 

4' 
42 

553«3iS 

,553!»7fo 
5$4»>82 
5543603 

V)4S444 

.  8327692 

!  8325991 
8324380 
8322768 

S321155 

S319541 

6648178 
6652373 
6656570 
6660769 
6664969 
6669171 

15041716 
1 50322 30 
15022752 
15013282 

i50''>382o 
14994367 

f 2O082<9 

12010582 
1201^:507 
12015234 
12017563 
i»Oi9«94 

1S062481 
18054582 
1 804669 1 
180388C9 
18030935 
18023070 

23 
22 
21 
20 

19 
18 

43 
44 
45 
46 

47 

48 

5550&64 
5553283  , 
5$f5702 
5f58«3i 

5560535 
5562J56 

8317927 

:  8316313 

8314696 
8313079 

8^1 1 462 
8309H4 

6673375 
6677583 

6681787 
66S5995 
6690105 
6694417 

(4984922 
«4975486 

« 49660 5 8 
14956638 
14947226 
14937822 

12022227 
12024562 

■¥^0268519 
12029237 
12031577 
12033919 

18015213 
18007365 
17999525 
17991693 

17976054 

17 
t6 

I  c 

I 

«4 

13 
12 

49 
50 

52 
53 
54 

55^5373 
5567790 
5^70206 
5572621 
5575036 
557745' 

830S226 
8306607 
8304987 
8303366 
8301745 
8300123 

6698630 
670284$ 
6707062 
6711280 
6715500 
6719721 

149284x6 

14919038 
I 40006 (a 

14900288 

i4!5  90925 
14&81570 

12036264 
12038610 

12043308 
12045660 
12048014 

17968247 
17960448 

17Q44S76 
17937102 
>79a9J37 

II 
10 

9 
c 
0 

/ 
6 

5J 
5rt 
57 
58 
'9 

5579865 
5582279 
5584692 

5587105 
55895'7 
559'929 

8298500 
8296876 
81952S2 
8297627 
8292002 
8290376 

<5723944  . 
6728169 

'673i3f6 

6736624 

67408J4 

6745085 

14872223 
14862884 

145441^0 
14834916 
14825610 

12050J70 
12052728 

12055083 
1 205  7450 
12059814 
12062180 

17921580 

17913831 

17906090 
17898358 
17890633 
17882916 

5 
4 
3 
2 
1 

x.c.-s,^..-. 
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JV-  Co-Tang. 

iV.  Tangent 
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9 

It 
■a 

»3 
H 

16 

*7 
i8 

»9 
so 
ai 

S2 

«3 
«4 

25 
26 

27 
28 
29 

J? 

3» 
3« 
33 
34 
35 


3 

39 
40 

4> 

43 
44 

4S 
46 


49 
5 

51 
52 
S3 

55 
56 
57 
58 

59 
do 


I,  Co-Sim 

9.7361088 

9.9235914 

9.7363032 
9.7364976 

9.7366018 

9.7368859 
9.7370799 

9-737a737 

9.9235093 
9.»S34«7» 

9  9233450 
9.923 261S 
9.9231805 
9.92309S2 

9.7374675 
9.7376641 

9.7378516 

9'73«^79 
9.7382412 

9.7384343 

9.9130158 
99229334 

9  9228509 
9.9227684 

99226858 
9  9226032 

9.7386273 
9.7388101 

9.7390129 
9.7392055 
9.7393980 

9-7395934 

9.922510$ 

9*9««4I77 

9>9223;49 
9.9222721 
9.9221891 
9.9221062 

9.7397827 
9-7399748 

9.7401668 

9.74^J')'57 

9-7405S^5 
9.7407421 

9.9220232 
9.921940  r 

9.9218570 
99217738 
9.9216906 
9.92f6j73 

9-74«^9357 
9.7411251 
9.7413164 
y.74in7s 
f  741M6 
9-741 S895 

9.9215240 

9.911440^ 

9.9213572 

9.9212737 
9-9211902 
9.9211066 

y.7410103 
9  74«7*o 

9.7424616 
9  74265x0 
y  7428423 
^.7430325 

9.9210229 
9.9209393 
9.9208555 

9.9207717 
9.9206S78 

9.9206039 

9.7432226 
9.7434126 

9.7436024 

9.7437921 
9-7439^  1 7 

>744'7'^ 

9  9265200 
9.9204360 
9.9203519 
9.9202678 

9.9201!  31-; 

9.9200924 

9.7443606 
9.744549H 

9-7447390 
9.7449280 

9.745116^ 

^7453056 

9.9200151 
9.9199308 
y.9198464 

9.9197619 
9-vty677S 

9.9195083 
9.9194237 
9.9193390 

y.y  *y*>4* 
9.9191694 

9.9190845 

9-745494? 
9.7456818 

9'74S^7''* 

9.74*52477 
9*7.4643^8 

9.7466237 

9.7468  m 

97469992 
9.7471868 

9-7473743 
9.7475617 

9.91I9996 
9.9 1 89 146 

9.9188296 

9.9187445 
9.9186594 

9.9185742 

L.  ^ine 

L  Co-Sine. 
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9.8125174 


9.S127939 
8130704 

8133468 
9.*^  I  362  31 
8138993 

8141755 


9.8144516 
9.8147277 
9.8 1 50336 
9-8152795 

9.8155554 
9.8158311 


SL8161068 
S).8l63824 
Si.8 166580 
9-8169335 
9.8172089 
9.8174842 


rent 


8177595 
» 8*347 
183098 

.8|8<8d9 
8188599 
.8 19 1348 

4^8194096 
*.8i96S44 
*.8 199592 

.«*S23 

.82050! 
.8207829 


.8210574 
[.8213317 
1.8216066 
8218803 

-822154' 
.8224286 


8227026 
.8229766 
82^2505 
8235244 

.82J79SI 
^.8240719 

9.8243455 
9.8246191 

9-8248926 

9.S25 1660 

9.S254394 
9.8257127 


p«825986o 
9.8262592 

9-8265323 

9-816805;; 

^.8a7o7^i 
9-8273513 


^8176241 
^.8278969 
9.8281696 
9-828442) 
9.8287149 
9828987^, 
t.  Ct  Tdiif 


a  1 874826 


10.1872061 
a.  1 869 296 
ai866532 
10.1863769 
IQU1861007 
10*1858245 


0.18554S4 

o.  1S527JJ 

0.1^495,64 
10^184720$ 
o.  184444^ 
OV1841689 


0.1838932 
0.1836176 
0.1833420 
10,1830665 
10.1827911 
tai825i58 


10^1822405 
10,1819653 
iai8i690i 
10*1814151 
iai8ti40i 
l»i8o8652 


1^1805904 
1(^1803156 
10^1800408 
1417^7*62 
10.1794916 
i<S.i^p2i7i 


141789426 
la  1786683 
I  oil  781940 
idi78ii97 

14.1778455 
iai7757i4 


'♦I77297 
1(4-1770234 

14^1767495 
i(>.i764756 

1 3. 1  7  3  20 1 9 
1Q-I75923i 


»4*7<6545 
id-1753809 

i<ii75io74 

19-1748340 

10.1745606 

10.1742873 


10.1740140 
16.1737408 
io,i7>4677 

io.i7?i947 
10.1729217 
iai726487 


10*1723759 
10.1721031 
10,1718304 

16.1715577 
I0.t7i28<i  t 
10.1710126 


I 
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L.  Sumt, 

L  Ci-See^Ht^ 

100764086 

10.263891-/1 

itolo7649o7 
10.0765728 
10*0766550 

1 3.0768 19< 
10.0769018 

10.26369681 
10.25350241 
10.26330821 
io«263ii4i| 

S0.262^20l| 
■0,2627263 

ip.0769842 
10.0770666 
10.0771491 
10.0772316 
iio.0773142 
10.0773969 

10.2625325 
10.2623389 
ia262i454 
10.2619521 
110.2617588 
10-2615657 

»o.'>774795  ^0*2613727 
10.0775623  j  10.26 1 179,1 
|^J077645<  jiio-26c987i 
■9K3T77»79  ||0,«6o7945 

tO.0778109  |tO.«6G6020 

lb.0778938  1 10.2604096 

'P-<»7  79768 
ip.0780599 
ib.&78i43e 

BK>78t26» 

ib''>783o94 
10.0783927 

10.8602173 
10.160025  i 
10.^598332 

<095»64i3 

10.259449. 
[10.2592579 

10.0784760 

'P-0785594 
ib.0786428 
ip.078766} 
(p.0788098 
100788934 

10.2590663 
1 10.25*8749 
10.1586836 

20.«5«492{ 

1 10,2583014 
110-2581105 

10.0789771 
ito.079«6o7 

4'<>79»445 
■o«79i283 

■0^793 « 22 

0:^.0793961 


100794800 
fo<0795640 
ip/}79648i 
1,6.0797322 
flo.0798164 
■0.07990C6 


^0,0799849 
10^)800692 
10/3801536 
10.0802381 
10.080 J  225 
10.080407 1 

1 0.08049 1 7 
1010805763 
iao8o66io  I 
10.0807458 

10.0808306 
10.0809155 

10.0810004 
{100810854 

;  1 0.081  1704 
10.0812555 

lo-oS  13406 
10/3814258 
■L.Co-iteMt 


10,2579197 
10.2577290 1 
402575  3841 
;io.257348o 
10.2571577 
•1O.2569675 

ia2567774| 
10.2565874I 
iOi256)976| 

ic«2562079| 
10.25601b'  -[ 
10.255828!^ 

10.2556394I 
10.2554502I 
10.25526101 
10.25507^0! 
10.254883 i[ 
10.2546944 

IO.2545057I 
»o,2543i72 
10.1541288 
10.2539405! 
10.2537523 
102535642 

10.1533763 
10.2531885 

10.25  3000  !jl 
IO.2528132I 
10.2;26257| 

10^5^43831 
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54 
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38 
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»9 
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26 
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Co-Tat^. 

8290376 

6741085 

14825610 

120621  *40 

»7««_P.'{ 

3 

3 
4 

i  5 

JS94i40 
559'^7Si 
5,99161 

56or$7i 

828874V 
8287121 

8285493 

K233OO4 
8282234 

;  8a8o&>3 

» 
! 

6749318 
(5753553 
675779<3 
6762028 

6766368 

I4816311 

1480701 1 
U7977jS 
14788463 
•4779197 
4»7«99J8 

i 

1206; 5 48 

12C;6l'yl8 
12069289 
1 2071662 

12074037 
12376414 

i7875M»8 
17807508 

>7»598'i-7 
1785213? 
17844457 

1783679O 

59 

58 
57 
56 
55 
54 

7 

8 

9 

10 

U 

ts 

561 1206 
5615614 
5616021 

8278972 
8277340 
8275707 
8274074 
8372440 
8170805 

1 

6774752 
6778997 

6783244 

6787492 

6791742 
679599J 

14760688 
1475144') 
1474331a 
147,1983 

»47a3764 
H7H51I 

12078793 

12031175 

12083559 

1208  J 944 
120S8331 
49090730 

17829 131 

17821479 
17813836 
17806201 
17798574 
"7790955 

53 
52 
51 
50 
49 

48 

1? 

I6 

17 
i8 

5623259 
5625644 
562^049 
5630453 
<6)28<7 
5635260 

8269170 

S267534 
8265S97 
826426:) 
8262632 

i 

•  ! 

6800246 

5^0,4.501 
6008758 
6813016 
6817276 
6821538 

14705350 

14696155 
14686967 

14677787 
14668616 

14659459 

12093113 

13095505 

^12097900 
1 2100297 
121Q2696 

I13105C97 

17783343 
17775740 
17768145 

1.7760558 

17752979 
f774»4o« 

47 

46 

45 
44 

42 

19 

20 
21 
32 
23 
U 

5«37663 

564^0065 

5-S42467 
5644869 

S64727Q 

5649*70 

8259343 
8257703 
8256062 
8254420 
8253778 
82y»i35 

i 

^25801 

6i3  30066 
6S34333 

0939001 
6842^71 
6847143 

14650296 

14641147 
146320Q7 
14622874 
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THESE  are  continued  to  every  Dcgteewid 
Minute  of  the  Quadrant. 
I.  And  the  firfl  thing  to  be  done  is  to 
know  how  to  tdcc  am  the  Sine,  Tan- 
gent or  Secant,  whrtlier  AJIiMbW  or  Lo^:^aritbmkal, 
ot  any  Degrees  or  Minutes. 

In  order  to  which  you  will  find^  that  the  Natu 
nl  Namben*  tie  always  in  the  Left-hand  Page, 
and  the  Artificial  or  Logarithmical  on  the  Rignt- 
handPases:  So  that  fur  every  Degree  and  Minute 
of  the  C^adnmt,  yo«  have  before  you,  one  right 
againft  the  other,  the  Natural  and  Logarithmic 
Sines,  Tangmts  and  Secants,  with  their  Complc- 
inents  pi  iced  l)y  them. 

J.  If  thcrclorc  the- Number  of  the  Degrees  of 
!|ny  Ark  or  Angle  given  be  unJcr  4.5*,  you  mull 
look  for  it  at  the  Head  of  the  Table  j but  if  it  ex- 
ceed 45*,  you  will  find  it  at  the  Bottom  or  Foot ; 
and  as  in  the  former  Gale  you  find  the  Minutes 
under  M  increafing  downwards  on  the  Left-hand 
of  the  Paq? ;  Hi  in  the  latter,  they  bmn  at  the 
Bottom  of  the  Page  on  the  Right-baitd  of  it  and 
ihcreafe  upward. 

Thujc,  if  yoa  look  fur  1  ^  Dttrcea  13  Minates, 
you  will  find  ttt  Page  48  of  the  Table*,  tnA  m  Na- 
tural Sine  will  be  ;<;4.20i;:,  its  N<iturM!  T.i>;'^(m» 
'4a89449,&'<.  and  in  the  Right-hand  Page  its  itf- 
i^ial  Sat  will  be  9.99571^*        it*  -Ugarith- 

But  if  the  Degrees  given  had  been  more  than 
45°,  as  fuppofe  61".  25'.^  then  you  turn  till  you 
come  to  tlujfe  Decrees  at  'the  Foot  of  the  Table  ; 
which  you  will  find  in  Page  j8.  59  and  there 
ymi  will  find  (reckoning  the  %$  upwards  in  the 
Rigbt-hand  Column  of  Minutes  over  Mj  that  the 
Islaim-al  6o)t  vniW  be  87Siiz:,  and  the  Natural 
Trtwtwr  will  he  ift^J  ?  9;  y  ;  the  Lo^arithmick,  Sine 
will  |>e  9.94'554'»  L«^ar:t1mick^Tanrent 
willibe  10. 26^7507  ;  and  fo  for  the  .W4wi/,  &c. 

5  If  you  want  the  Natural  or  Ariificial  Sine, 
T  n"(ni  or  Secant  of  any  Ark  greai^  than  jo*. 
Hi  upp«>fc  of  J  ^s^  1 1'  you  oiulifirff  fubftrad  it 


ffgjp  iSoifit  be     thaii  it,  or  fi<on  %«o  when 


*tfs  greater  than  180  ^  and  tbenieek  in  the  Tables 
for  tbe  Sine,  Tangent  or  Sexant  of  the  Remain- 
der.  Thus  125°.  11'.  fubllrafted  from  180° 
leaves  s6\  49'..  whofe  Sine,  or  Taogent  muft  be 
fought  in  tbe  Tables,  as  is  ihewn  moi^ 

4.  And  wlien  this  is  undernoo<^,  the  Jr.\cTfc 
Pruff/Vf  of  finding  the  Degrees  and  Minutes  an- 
fwering  to  any  Sine,  Tangent  or  Secant  ^vcn, 
will  be  eafie. 

Thus  fuppofe  you  would  have  the  Degrees  and 
Minutes  anfwering  to  7027782,  a  Natuial  Sinee 
)ou  muft  look  amongft  the  Natural  Sines,  either 
downward  or  upward,  til!  you  find  the  Number 
given,  and  theitan  the  Top  (,r  Hotcum  you  will 
have  the  Degrees  j  and  tht  ' .''\::--:r%  (in  the  Right 
or  Left-hand  in  the  Column  mar^^vd  M  according- 
ly j  and  fo  you  will  lind  the  Degreesand  Miimres 
anfvneringti)  the  Natural  Sine  7027781,  to  be  44* 
9  9'  1  or  tho'  ii  be  not  to  be  found  there  exa£Uy, 
yet  the  neareft  to  it  is  7027741  }  whofe  Dee, 
and  Min.  are44*'.  19''  *<*<i  always  do 

when  yoo  cant  find  the  Numbers  exactly  j  which 
will  mod  times  be  the  cafe. 

Thuathe  Arch  to  the  Los^  Sine  8.8^47  3  7^; 
will  be  found  to  be  4*.  I  s',  w. 

How  thefe  Tables  are  ufeful  in  all  kinds  of  Tri- 
gonometrical Calculations jM  in  Navigfitioo,' Di- 
alling. Agronomy,  etnr.  altTrcititesixh  thoTeSttlf 
jcSa  do  acquaint 

RB.  There  hath  very  great  Care  been  tiken 
in  the  Corrcflion  of  thefe  Tables  .-inc^  thofc  of  the 
Lr^arithm',,  and  i  believe  very  few  l-aults  have 
l.cn  committed;  but  whenever  the  Calculattr 
finds  Reafon  to  fufpcfV  the  Tablf'i,  it  will  be  very 
eafic  for  him,  by  coniidering  the  Courfe  and  Pro- 
portion of  the  Encreafe  or  Decreafc  of  the  Num- 
bers in  the  Tfiblesi,  as  they  ftaod  near  that  whidh 
he  iudpes  faulty,  cither  above  or  below  it,  tofind 
out  nearly  what  figureis  wrong,  and  how  much 
or  how  little^  v  £xpenenee  will  Com  -tcacl& 
him.  ' 
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1 16     A  Table  of  the  Difference  of  Latuude  and  Departure,  o-c. 
The  Ule  «f  tke  Table  of  Vcrfcd  SINES. 


TH  E  VCc:.  of  til  -  Tabic  of  l^erlid  S'met  arc  xoo 
numerous  to  be  hcrcall  treated  of :  I  (hall  now 
only  Ihew  bow  by  them  more  eafily  to  folvt  fomc 
of  the  rrrfl  ufrful  OSciofSfhericairrua^lnt  which 
alone  is  enough  to  merit  their  Publication.  It  has 
beena  long  time  the  Votes  andDefircs  ofmany  a 
blr  l^*en  in  the  }Auhttnaticks^^*x(Mz\i  a  Table  might 
be  collefted  and  publilhed,  but  efpecially  ot  thai 
ianduusnnd ancient  Student  Mr.        :'o7  «j,who 
baaexpreffed  his  de fire  thereof  roorerhan  once  in 
bis  elaborate  putts ^  and  from  wbtmi  I  had  the 
flf  fomc  Foreign  )  ablcs,  ■  I  h  dldd&ftnudi  to 
vardstheconpbfiugotthde.  ... 

pn}!  I .  Twofidw of lllOW»7«f ^'vrra/ Triawg//, 
with  the  An  ]r  coaipKbeiided»  beiyg^vcn,  to 

Aid  the  }d  de.      .  •    , , 

jlstht  QAt     »k  lUiliW  shtpthe  HaMgUtfth 
Sues  of  thcoml  rthyided  ftd,r,  ::  So  h  tht  Square  ij 
•  lb$Siu  ^ baif  tht  coataimd  ^it^i'.,:  To  hJJ tbtDif 
fiUKci  of  A  Vcrfcd  Sine*  of  the  -^djidi,  ^  •/ ' 
%lrch  ofni^ner^ct  UtKttn  tht  tuo  htchdm^  fides. 

Which  is  thus,  double  the  Log  Sine  of  half  the 
Anttlegi?cn»and  thereto  add  the  l.og.  Sinesoftbc 
contained  fides,  and  from  the  left  hand  of  the  Sutn, 
4^  out  5  tor  theCtit*  of  the  Radius^  fo  refts  the 
Ur.  of  half  thedifGwoioeof  thofc  two  yerfrd&nes. 

Which  half  Hiffcrence  doubled,  and  added  ic 
the  VaftdSme  of  the  diffcrt  ncc  of  the  Legsorcon- 
tainine  fides,eives  the  Vaftd  Sm*  of  the  fide  fought. 

*       Ex^m.  r.  In  the  Triangle BA'L,  let 
Jrfur*  J.    there  be  giveH  the  fK^e  B  P  77*  «>  A 
t^c  fulr  I'L  40°  00',  atui  the  con- 
tained Angle  BPX.  51"  So'i  ^«  ^ 

Lcj.  5wr  40**  00'     ■■  ^.8&8otf75 
tb*  Z-O^  Sintoi  if  00'  9-9^Sii,9 

The  W  Shu I j'  ^9  -9 » +1 » « 

ff  tai755«»  vhofe  doHbin!^:  - 
To*  NatHratVnSme  of  p  OO- 

shed  f.of  the  tv.ojults  if  ^ 
.     TbtVcrfedSinco/sv"*  >5  - 


If  you  make  the  third  Term  tl,c  Square  oftfieSiil 
of  half  the  Compiin^err  (if  tlie  (.ontaincd  Angle 
180  Degrees,  you  will  find  the  iialf  difference  of 
tbcFaJtdSmts  ol  the  third  fide,  and  of  the  Suqi 
•jf  the  two  including  fides  to  be  doublcd.and  fu|). 
traced  from  the  /^trjed  Sine  of  the  fajd  Sum. 

Butinlicad  ot  the  fecond  Term  be  tAen  into 
the  Proportion,  the  double  ot  the  Reftanglc  of  the 
bines  ot  the  containing  fide5,  that  is,  if  the  Lop.  of 
the  Number  a  be  added  totheLcg.  of  the  crrhcr 
nnddle  Termsyou  will  hare  the  Log.  oft  he  whole 
difference  in  the  laft  pbic  ;  h-ving  found  ir,  take 
the  Natural  Sine  tharftand*  againlht,  and  add  it 
to  theN.  fwrfl/ /v/^jairof  thedifierentc  of  the 
Legs,  and  the  Sun  Udnchmtm^lVtijMlSMKii  d»e 
nde  fought. 

£jcj».  2.  Let  the  two  containing  £ide«  hejS'  30' 
and  dtf*  jo',  and  the  containing  Angle  beao'oo^ 


The  <og.  of  the  Nmmher  x 


The  i(r^  Swe 


 9-5-615^/78 


nth^.Sbiepj  ii*wt*J9hUtd  k  —  18.8259914 


5  9.088:030 
-~aoi3tf45 


4468355 


38.8£55tfj>8 


Tht  nutr^  Nat.  Sms^eimffm—.. 

S"'f;'        ,     r     T   77009f 

38  ifbteb  takiM  pom  the  JP*rt,  ^       ii  -o<;-± 

ytrfeJSme  of  ag*  00'  .  


i8     00  TUrtrtfnams 


The  ^aL  Vetfcd  Sine  of  5 

This  Prop.  Is  of  prcst  VCc  to  Calculate  the 
Diitancesnf  Places  on  the  £arth,  according  to  the 
Arch  of  a  great  Grcle  hythetr  lo»?.and  Utit, 
civrnj  the  Didancrs  of  Stars,  by  havir.g  rheic 
Dtclinations  and  Right  AfcenCon*,  or  Longi- 
tudes and  Latitudes  given,  by  means  whereof 
rhc  Altitude,  of  vxo  Stars  <=r  r  f  the  Sun  with 
the  UifKrcnce  ot  i  irae  or  ^immb  beiogjohlt  rvecl 
at  any  time  off  the  Miriftinr,  the  Latiiiide  may  be 
found* 


A  liAB  LE  of  Difference  of  Latitude  and  Departure  to  every  Dcprcc  and  Quartap- 
fmnt  of  the  Corns  fs,  for  the  cxaa  woiking  of  ft  Travcrfc,  when  the  HiRmac  JUmh 
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■  Commoa  Asea. 


to 
to 


^fni  Elumfitf  'vUI  reuttir  it  very  ^Um. 


Th^&mpOittwfte^of  Latitude  and  Departure 

anjwmng  to  7.  ,  b v  placing  the  Prick  o,^p|«oe 


m  the  Column  under  Latitude  and  Departure    foi"  'S      ^''**='°8  «^' placos  forwarder, 


I  feck  for  2 p.  |  rbccadfethe  diftance  of^th^Rufnb 
N.N.E.  I  E,  is  ip.from  rhc  ATt-ruliin  1  mJi  [n  rhe 
Right  hand  Column  tor  the  Dilbncc  7  MiJcs,and 
ui  the  common  Area  I  find  (5.0041  for  the  Dii&- 
rence  o*  Latitude,  and  987  for  the  Departure. 
H  the  Courie  had  been  the  fame,  and  the  Di 


tn  like  manner  Ifthe  Diftance  had  been  any 
N  umhcr  grater  thdi  .oifc,,,  fttppbfr «tf 7  „,  bl 
divnft  ,t;aa  m  the  former  KxampleVintoit^iiS.. 
ponent  Parts  ^,k)oo.  <«oo.  700.  jo.  3,  andfum-' 
"P  "cf^  P^t'cuIardifferenceofLatrtodeaiid 
fiance  70,  ;t'i7'bVt";;mo;ihg7he^^^^^^^  the  proper  Difence 

b.ckwarderi„theformerAn?wer,,and  the  thfn;'      1^,W^  D^ifc'"''       ^J'lt  . 
done.  80 that  in  thisCafethe  DiO^-rcncc  .dl  \  ll^tr^:.^ 

S  J<7.t .  7  .'^•il  feure  for  any  Courie  that  mike,  an 

theSSE^  IE.  orthe  SSW.iW.and  the  JifTe- 
reoce  ,)f  Latitude  tn  thi«Ca/e  would  be  the  De- 
r^rr.r:  -!,,  rhc  Departure  aould  become  the 
.liHercncc  ot  Latitude  for  any  Courfe  that  makea 
an  Angle  of  <;  p  ^  with  the  N^eridian 

As  lupp<,rc  a  Ship  Sails  75-,  .V ilcs  either  NE. 
7  Mi.  or  N.  W.  by  W.  i  W.  or  S.  E. 
I  by  £.  i  £.  or  S.  W.  by  W.  ^  W.  or 

£.N 


^  —  —  ~  ^i...ti.i 

titude  would  be  60  041,  that  is  So  ^\\\v^  m  i 
ot  a  Mile,  »od  the  Departure  ;  5  i>^7,  tliat  i .  ; , 
Miles  and  of  a  Mile.  In  like  manner.  If  the 
Diffnncc  had  been  too  MiV?,  ami  the  Courfe  the 
Umc.  then  the  Difference  ot  Latitude  would  be 
<yao.4i,and  the  Departure  5^9.87. 

If  the  Dillance  proposed  docs  not  confirt  of  any 
dumber  of  io'«,  asfuppofe  7^3,  then  the  proper 
Requifitesmaybethuiibttiid. 
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The.  Natm,  ConfiruBm,  and  Uje  of  the  ToMe  of  Diference,  Su, 


IIP  

E  N  E  N.  efc.  tkc  proper  aiffcrencc  of  Latitude 
Such,  o  any  of  t£fcWl  be  th.  fame  w.tb  the 

SSrSirc  in  thU  tf45.8<J9.  the  fame  ^itk  Ac  Al- 
MiriMi  of  thcUtitude  in  the  former. 

ifSeOwrfecaBiiot  be  found  exaftly  .ntheTa- 
bk  ^cnlSe  difference  between  tbc  difereigf^ 
tlriide  and  Departure.  ^ « 
o^oext  .bove       beU  the  Courfe  muft  be 
S,       theProporttonallncremcat  mvefl»ga- 
«ed»  »»mthe  following  Example. 

SuotKjfe  a  Shi  p  faiU  North  jS"*  Jo' weft^^y 
Thi^Stt  6  and  under 

Thcdififcreacc  tothc  Mterttioa  of  I  ^-S* 

Therefore  as  do  to  30.  fo  U  ^  j  x  ^^^^^^'^^ 
therefore  fubftr»acd  from  47»**'»  ******  **<-5  5 
Che  difieieiKe  of  Latitude. 

In  lilce  nftiuwr  fir  iIk  Depwtqie.  ^: 


theWeft  Column ;  which  done,  add  up  the  Co- 
luroniofdiftien^e  of  Latitude  and  departure,  and 
fubftraft  the  lefler  diffrrcnce  of  Latitude  from  the 
SRdter  asalfo  the  Icfler  departure  from  thegtta- 
ttt,  aad  th*  Remaindm  wU  be  the  di&rence  of 
that  Utitttdetnd  deputuic  the  Ship  has  made. 

The  Xable. 


A«.;«ft  r  lod  ttOder  iV>  the  departure  18  5*9  4° 


Courle* 


NWfW 
NbyEfE 
N48°E 

E  jo»  N 
North 


TheirfWre  as  60'  to  50'.  Toi*  ^if  to  4.095, 
whichth«5orc  added  to  36^^  give.  573.4*  J, 
for  the  departure  required. 


Vhiiian^  4^7.10 


Hence  it  appear*,  that  the  Ship  has  denarted 
from  herfirft  Meridian,  i  jp.tfj  miles  Eaft  rly.  and 
altered  her  Latitude  407.1  mUe*,  which  reduced 
into  degrees  and  minutes,  makes  <*  47  .  ^ 
therefoK  added  tothc  latitude  ftie  came  from 
4?^  ,0',  becaufe  rhefail'd  from  a  North J-autudc 
Northerly  makes  55"  17',  theUtitllA.  theShipi. 

co:Tie  into.  r'» 
,    ^   CO     ,v,      Entering  the  Table  With  the  Difference  of  Lati- 

AdmtaShipfiointbeLaliMeof  48    30^      ^^^e,  thus  deduced.  n«V  4-7-0 1.  and  the  Depar- 
fcsIrSiW  halfW.79tn"'lfS  '^"^^         t      '  turc  i59.'5a.  I  findtheCourfe  js  greater  than  iS  . 
ffdi«;Nby  E  IE.  .08.  then  N  48^  Eaft.  .iz,  ^^^j^j^'  ^jj^^       ,od  the  DUW  greater  than 
fouthJrly  70,  then  Eaft  50^  Norther-  500.00  and  after  working 

fts  Aen  North  48  ,  And  it  bf/Xr^^J?^^  the  neceffary  Proportion  (by  the  reverfcofthel^ 
*T'?»  .^!!;..i,-RK;«i»in.  herdireaCourfe_andt»  ;„  the  former  f x<»m/>/.i)  the 

Courfeottt North  i8«  5^'  by      7o°  41 

£4/1,  and  the.  dhea  Diftance  4J0.|O5 

The  chief  Ufeof  thb  Tablcbehif  far  the  aol.- 

tion  of  TraTerfes.  it  would  be  nee<?lefs  to  ^ye  an 
Examf>Uo(czch  particular  Cafe  urPlanc^iimg. 
efpecUlly  finceheWia  b«tiw>de««elT  W""^^; 
fiv^rf  what  has  been  fald,  will  find  it  not  Zfzult 
to  do  it  himfolf,  by  the  Direaiona  given  m  i. 
under  the  words  fkm  S/uOtt^ 
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To- &(th  VOLUMES. 


A 


A. 

Baft. 
Abafc. 


Aftec-SMlt. 
Aioofe. 
AoMiio* 

Anchor. 

Anchoring. 

Ancient. 

Animated  Needld 
Armed. 
Armingp. 
Avaft. 

Atimttth  MagneticaL 
B.  . 

Back  Stayet. 

Ba}lc  *rb«kb          ,  . 

Btrco  Lcng'd* 

Bark. 

£*rr  of  the  Fort. 

B«y. 

Be  ac  0115. 

£eak-bead. 

BcMM  «f  ft  Sbipw 

Bear. 

BearioA* 

Belan£r*         "  ^  * 

Belay. 
Bend. 

Bends. 

BencipM, 

Berthing  of  a  Ship* 

Bildge. 

Bite. 

Birtb. 

Bittocle. 

Bitter. 

Bitts. 

Blocks. 

Blttflf-headed. 

Board. 

Holt  Rope. 

BoatfwaiD. 

Bolt-Rope. 

Bolts. 

Bomb  Ketck.     .  , 


Bow. 
iwer. 
)W  tines, 
fowling. 

lowling  Knot. 
Jowfc. 
Jowjprit. 
uwiprit  Lulden. 
loy. 
racea. 

raclcctSt      , ■ 

^^ails.  ■ 
irakes. 

breaming.  , 
JrcaOfalh 
Jrcaft  Hooks. 
}rea{l  Rope<4 
kccchioga.  ^ 
Breeze. 
iBrigantine. 
Bruomir*! 
Bulk  of  a  Sliip< 
Bolk-hcads. 
Bunt  of  a  Sale. 
Bunt  Linea.  / 
Buoy. 
Barton. 
Butt. 

Burtocic  of  a  &aft 
Bylaadcr. 

Cab'e  uf  a  Ship. 
(Jabums. 

Calking  or  Cauking. 

Cambriog. 

Cap. 

Capfquafes. 

Capftand. 

Cardinal  I'ointt.    .  .. 
Careen. 
Carling  Kncea, 
Carlings.   ,  .     ' "  ' 
Camell.  .  . 

Caskets. 

Caft  a  Point  of  Travcrfc. 

Catharpiogt. 

Catt- Holes. 

Chafe. 

Cbain-lhot. 

I  i  i  i  i  a 


.r-'v 
1 


■  > ;  ' 


t 

I 

:^hain-Waleft 

l^haiot. 

[^laloup. 

Lhal'c. 
'  Guns, 
or*  Gun. 

[i^hell-Ropc. 
:hcft-Trcc«. 
:heTilt. 
:iaaip.Kaiti. 
[Sampi. 
Cleftt. 
Clew. 

Clew  Gamcti  ^ '  ' 
IClinch. 
CI  inch- Bolts. 
Clinching. 
Cloathcd. 
Clofc  Fight* 
Cloyed. 
£oach. 
Coatnings. 
k^fting. 
Coatt. 
Cocka. 
Com?. 
Collar. 
Comb. 
Pbompali. 
Cond. 
Conn. 

Cook>RooiM* 

Cordage. 

Corporal. 

Counters. 

Courfe. 

Courfes. 

Ctabb. 

Cradle. 

Craft. 

Crane-Lineit 
Crank. 
Cringles. 
Oof «•  Staff. 

Tack. 

Fiece. 

Trees. 

Trec-i'ard. 
Crow-feet. 
CttbbridgeHcadt. 


"  Cuddy. 


4 
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Cuddy. 

Culverr*ile. 

Cun. 

Currents. 

Cot  a  Feather. 

Oit-Water> 

Tav'ts  Qpidrtint, 
,  David  or  Davit. 
Dcadmens  Eye. 

Reckoniog. 

Water. 
Dead  Ropes. 
Deck. 

Dcck-Nails, 

Declination  of  tbe  Compafs. 

Deep  Sea-Linc. 

Dcfleaion. 

Departure. 

Dipping-Necdle. 

Dittance  run. 

Dock. 

Dogger. 

Doubling  a  Cape^ 

Drabler. 

Draggs. 

Draw. 

Drift-Sail. 

Drift-Way. 

Drive. 

Duckup. 

£aring 

£afe. 

Sddy. 

.  End  for  End. 
Entring-Laddcr, 

Eye. 

Tack, 
fake. 
FaU. 
Fall  off. 
Falls. 

Farthellin^. 

Fafhion  Pieces. 

Fatt 

Feaun  g 

Fend. 

Fenders. 

Fidd. 

File  Ralls. 

Fifli  Block.- 

Pilhes. 

The  Fifh. 

FlafJ*. 

Flair. 

FUe. 

FUo. 

Floor. 

Flotfon. 

Flown  Sheets. 

Flttfh. 

Fly-Boat. 

Fore-Caftle. 

Cocks. 

Foot. 

Maft. 

Reach.    '  ^ 


Foul. 

Water. 
Founder.  .  ^ 

Free. 

Frcfh  Shot.  . 
Frigat. 

Frigatoon.  ^ 
Furlc. 

Furling-UnC. 
Furrins. 

Futtocks.  » 
Gage. 

G»l<r.  '  . 

Galeafl*e.  ^ 

Galleons. 

Galley. 

Gallery. 

Gang. 

Way. 
Garboard  Flaok. 

StnOte. 

Garland. 
Garnet. 

Gate  of  theSe*. 

Gift-Rope. 

Girding-Gin. 

Gearing. 
Goofe-Wing. 
Grapnel!.  " '  ' 

Gratings. 
Graving. 

Great  Circle  Sailing. 
'Gripe  of  a  Ship. 

Gromet. 
Ground  Tackle* 
Timber* 
Grotindingj.  •  ' 

Gudginios. 
Gueft.Rope. 
Gulph. 
Gunnel. 
Gun-Room.- 
Gunwale. 

Rope. 

a 

Hail. 

Halliards. 

Hanclfpikc.      -,  ^  ^ 

.  Harpings. 
'Hatches. 
Hatchway. 
Hawfer. 
HawflVs. 
Lines. 
Sails. 

Sea.  .  < 

Heave. 

Heel. 

Helifpherictlr 

Helta. 

Hitch. 

Hodometric«l  Mc^iod  of  finding 

Longitude. 
Hoife. 

Hold-ofiF;  • 

Hoordings. 

[Books. 

Horfc. 

,  Hounds. 


Howkcr. 

Howfcd. 
Howie. 

Hoy. 

HojTc. 

Hulks. 

Hull. 

Hullock. 

h 

Jeer. 

Capftad, 
Iron-  Sict. 
Jury  Maft. 
Jack. 

Keckle. 
Kedging. 
Kedgei*. 
Keel. 

Keelfon.  . 

Kcnks, 

Kennets. 

Ketch, 

Kevels. 

Knave  Late. 

Kneck. 

Knees. 

Knee-Timber, 
Knettles. 
Knights. 
Knou. 


Ladders. 
Land-full. 

laycd. ■  ; 
locked, 
/hut  in. 
to. 

LangrelShot, 
Lanniards. 
Lanniers. 
Larboard. 

fx 

La/hes. 

La«kcr*. 

Lacking. 

Latches. 

Latitude. 

of  a  Place. 

Launch. 

Lay  the  Land^ 

Lead. 

Ledges. 

Lee. 

Shore. 

Way. 

the  Helm* 

Latch. 

ward. 

Fang. 
Leetch  of a  Sa3. 

Lines. 
Legs  of  the  Mtmetsi 
Let.&ll. 

Lie  under  the  Sea. 

Lifts. 

Lights. 

Limber  Holes* 
Locker. 


/ 


log 


ta  Biih  ^r  O  L  V 


LoQg  Bott. 

LonftUode. 

LwrfT 

Hooks. 
.  of  a  Ship. 
Tackle.  . 
Loom. 
I  ooro  Gate. 
Loop  Holes. 
LoxodrqoiiclLt. 
Luff.  ■ 

Lua. 

M. 

Magnetical  Needki 
MaSt  Mail. 

TopUdI, 
Mtnger. 
MtrTme. 

Spikes 
Martactt. 
Mailt  of  ft  Ship.  • 
Matn. 

Meridian  Line. 
Hktcaion  Chatty 

Sailing.- 
Middle  Latitude. 
Mid-Ship  Men. 
Miflen  Maft. 
Mizzon  Mad. 
Monica  Senni* 
Moor. 
Murderers. 

N. 

KaTig4tion. 
l^iiNial  Chart. 

Cotnpafs. 
FlaaiJpbcre. 

KeipeTidck 

Kettings. 

Kippers. 

Naval  Archiiednre. 
Near. 

a 

OaJcutn. 

Oblique  Sailings 
Obrerration. 

Oifin,  or  Offil^ 

Off-ward. 
Orlope. 

Orthodromickft  . 

Over-Rake* 
Oo^Iiclcer. 

PaUet.  ^  ' 
Ttedlel  Siiliiig. 

Parbancle. 

Parcelling. 

Tanda. 

Partners. 

Paflkrado-Rope, 

Paonch. 

Fawlc. 

Paying. 

Peck. 

PiUov. 

Pinlc. 


Pintles 
Plain  Chart. 

Sailing, 
riatform. 

Plow.  . , ;  .' 

Point  of  the  Gompafi( 
Pointing  the  Gtblfe. 
Poop. 
Fort-laft. 
Port.NaOa. 
Portoife.  * 
Porta. 

Port  the  Helm, 
Preddy. 
Prcft  Sail. 
Preventer  Rope. 
PWcfc. 

Proper  NaTfgatioB* 
PiovKo. 

Pitmrfl-Haifta]. 

Prow. 

Puddings.  '  . 

Pumps. 
Pump- Broken 
Can. 
Vale. 

Purfcr. 
Puttocks. 

Shrowds. 

Quadrant  of  Davtu 
Quarter. 
Qttarteting^ 
Qttoile. 

Quoin. 

Qaarter  Wind. 

Rake  of  a  Ship. 

of  the  Rudder* 
Ranpheaid. 

Ranges. 

Rate  of  a  Ship* 

Ratlinea, 

Reach. 

RefUfier. 

Reef. 

Reeve, 

Rends. 

Rhumbs. 

Ribs  of  «  Ship. 

Ride. 

a  crofs. 

a-peck. 
arthwart. 

between  Windaild 
Hawfefttl. 
Pocinirc. 

Ridera. 
Rigging. 
Right  Sailing. 
Ki^ht  the  Helm. 
Kihng  Timbers. 
Rifings, 

Ropes,  their  Namflai . 

Rope  Yam. 

Round-hoole.  - 

Round  in. 

Rother  Naili. 

Rowle. 

Rowfe. 

ladder. 


Tide. 


Rudder  Irons. 

|Uab.  ' 

Line. 
Scale. 
Rungheadfc 

Runoer. 

Sail.  * 
|^|of«8WK 

Scoper-helc.  . 
Scupper-NaiQi^ 
$cutaea. 
Sea  Gate; 
Sea  Quadram^ 
Sea  Yoke, 
feanuof  aShipi 
$eel.  " 


..II 


yena. 


J 

f 


Separation* 

Serve. 

Sett. 

Settle  a  Deck^ 

Sew.  :.. 
Shacklea.  j      .  , 

Shallop.  ,  . 

Shank. 

Sheering.  .■  '  • 

n  Sheer  Hooks. 

'  Shanks. 

Sheers. 

Sheathing.  .  -  ■-'t 

Sheets. 

.Sliifters. 
Shivers. 

Shoale.  '  ', 

Short  Sails. 
Shot  of  a  Cablei 
Shrouds. 

Signals. 

Sinner.  , 

Skorftd. 

Skuppers, 

Sktch. 

Steepeit. 

Sling.  J 

Slope. 

SmacJf. 

Smiting  Line. 
Snatch  JUoddt 

Sound. 

Sounding. 

SpeU. 

Spent. 
Spikes. 

Spiking  the  Ordniaflel  . 

Spindle. 
Splice. 
Split.  ^ 
Spooning. 
^Spring  a  Maft.' 
;  Tides. 
Spurn  Tard. 
Spurkcts. 
Squadrons. 
Stanchions. 

IStanding  Ptefc  «f  lh»tt««t 


Digitized  by  Google 


7SL  m 


•UN 


Snnding  Bope^. 

PArtoftha?2ltkl& 

Starboard. 

Stays.  .'.i "  I 

Steidy. 

Steer.  .  '  . 

Steerage. 
Steeve. 

Sten.  .3 
Step. 

Stem.  :  I?  j;  ■  S 

Port. 

Ste^'ard  of  si  Ship. 
Stirrup  of  «  Ship.  .  '■  '" 
Stoaked. 
Stocks. 

Stopper.  " 
Straits. 

Strike. 
Strap. 

Stream  Anchor^ 
Stretch.  •  • 

Strike. 
Studding. 

C  .1-1 

Surge.  ••■-.v 
Swabber. 
Sweep. 

Sweeping,  .  ^ 

Swifters.  •  •  ' 

Swifting  «f»  Bo?*' 

Ship.  .'  <«<•  •  •  Vw  J 

rp      ,  ■• 

Tulc. 

Tackles. 
Taiferel. 
Take  and  Leave. 
Tally  the  Sheeta. 
Tampkin. 
Tampion.  « 
T«rp«ttlin. 


Truiinloni. 

TrulTci. 

Tuck. 

V. 

Vale  of  *  Pump, 

Vane.  " 

Variation. 

Veer. 

Viol. 

Unntoor. 

W. 


Tanane. 
Tanghe. 
Taunt. 

ThaughtJ. 
Thougbtt. 
'Hiowiea. 

Tide. 
TicK 
Tiller- 

Tire. 
Tite. 

Top>G«nialw 
Armours. 

Ropes. 
Topping  the  iifii^ 

Tow . 

Trail  fioard. 

Tieeneli. 

Trcrfcl  TkCS. 

Trie,  •  ••, 

Trim. 
Trip. 
TnTc. 

Trough  of  the  Set. 
Tn«;k».      -  *••  '. 


Waft; 

Waggoner. 
Wake. 
Wale. 
^  Knot, 
reared. 

^'alt. 

Waft. 

Boards. 
Ctoaths. 

Trees. 
Watch, 
i  Glaft. 
fV^atcr-born. 

Line. 
1  Shot. 
1  Way. 
fWay  of  a  Ship, 
Wear. 
<  N/eathcr  Coyle. 

Weight. 
k.^ftdlVeading. 

rligi/heip». 

.  .  jU'  JWhip  Staf?: 
.'■  :7'  '.i|Whi>odiags.  • 
■  4wmdTa^t. 

ing-' 

iv  a^indlafs. 
'(fb-.iiffWood  and  Wood* 
ilWorming.  . 
J' Would  mg. 
Iif.il  Wreck, 
Wrack, 
l  imit's  Sailing. 
Ji"*  *  •  -   I  *• 
LYards  of  aShijf* 
'lYare. 


.  .:.    il  Aflwnomiatl  Quadrant. 
Jfi  i  |.  Calendar. 
lAttimdiCjOBipais. 

B. 

Back-Staff. 

Ball  and  Socket. 
Beam  Compafc  . 
Bow. 

Box  and  Dccdk« 
Bracbiolam. 
Bumbg-GlAflb. 

C. 

Charadcrs  MatbematkaL 
.Chorda. 

(Chronometers. 
Circumferentcr. 
Clepfydra. 
Coinpafs  DiaL 
Crofs  Staff. 

D. 

Decimal  Scales. 
Declinatory. 
Declining  Diabi 
l>emi-crof«. 
I  Diagonal  Scale. 
I  pisiUng  Globe. 

Scales* 


/indini 


tYatches. 
1  Yaws. 
'Yoljc.  . 


nil! 

Diopter, 
i  Direa  Dials. 

Double  Horizontal  D^i^ 
Draut^bt  CompaflTcs. 

£. 

|,EllipticalDiaL  y 
Engyfcopc. 
Equated  Bodies  of 
Equino^ial  Dial.  . 
Erca  DireaOtaals. 
Ereft  Oedinh^Mali. 

I  Fore-Staff. 

G. 

I  Gnomon. 
IGiMfer's  Line. 

Quadrant 
Scale. 

H. 

Half  TangCDt  Lines. 

Helifcope. 

Horizontal  DiaL 
I  Hour  Lines. 
I  Hygrometer. 

Hygrofcopc. 

1  Hydraftgitical  BaljUaqpii 

Jacob's  Staff. 


..  I' 


J. 

['Muhematital  and  i**»«!/e{£*<^|  Imperial  Table. 
Matbimatidts.         '        ^'  ^  ' 


Olijpile. 
Air  f ttOfk 
Alidada. 

Almacantets$t«£. 
Attftlemmu 
Anemolcope; 
Areometer. 
Armillary  Sphere. 
AftroUbc^ 


LabeL 
LeveL 
Levelling. 

Limb. 

Line  of  Numbers. 
Line  of  Lines. 
SoU<^s. 
Superficies. 
Cbocds. 
Secants. 
Metals. 
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M. 

Maps. 

Merolabium. 
Micrometer. 
Mine- Dial. 
Microfcopct. 
Miriaiiu. 

N. 

Kecaic 
Neper's  Bones. 
Ko£lum»l. 
Numbring  Rods. 

P. 

Parallel  Ruler. 
Farallelogrira. 
Perambulator. 

Pcrpcndiculum  ChroflOfnetrum. 
Flam  Scale. 
Tabic. 

Plow. 

Plumb  Line. 

Portable  Barometer. 

Protracting  Fin. 

Protraflor. 

Primes. 

Prifm. 

Proportional  Sctles. 

Q. 

Quadrant. 

Triangular. 

Quadrat. 

Quadrant  of  Davis.  ^ 
Quadniture  Lines. 

R. 

Keduciog  Scale. 

RefleftingTelcfcope. 

Kcgulator. 

Ring  Dial. 

Rule  Sliding..'  . 

Rumb  Scale. 

S. 

Satellite  Inftrumcnt. 
Scales. 

ProportionaL 
Scflor. 
Segments. 
Sinical  Quadrant. 
Sines. 

Sliding  Rule. 

Square. 
Station  Staff. 
Statical  Barofcopc. 
Stcntrophonick  Tube. 
Surveying  Scale. 
Superficies  Line. 
Sumce  Line. 

T. 

Tangent  Lines. 
Tclefcope. 
Theodolite. 
Thermometer. 
Thcrmofcopc. 
Thrce-legg'd  Staff. 
Travelling  Barometer. 
Triangular  Compaflbs. 
Quadrant. 
U. 

Univcrfal  Equinoftial  Dial. 
W. 

Way-Wifer. 
Wheel. 


Wheel  Barometer. 
Wind  Gun. 


Arithmetick  and  Algebra, 

A  Bftcus. 

Abfolute  Number/. 
Abundant  Numbers. 
Addition. 

of  Logarithms, 
of  Vulgar  Fraftions. 
of  Decimals. 
Aggregate. 
Algebra. 

AlgebraickCurrc 
Algorithm. 
Al^orifm. 
Aliquant  Part.  • 
Aliquot  Part. 
Alligation. 

Medial. 
Alternate. 
Alternation. 
Amiable  Numbers. 
Analyfis  of  Infinites. 
Anatocifm. 
Ann-Logarithm. 
Approximation. 
Arithmetick. 

Arithmetical  Complement 
Progreflion. 

Article. 

Artificial  Numbers. 

B. 

Bimedial.  ' 
Binomial. 

C. 

Caloilos  Difierentialts. 
Integralis. 

Canon. 

Canonical  Equations. 
Carat. 

Central  Rule. 

CharaQeriftick  of  a  Logarithm. 
Charaftcrs  Algebracial. 

Chiliads. 

Circular  Numbers. 
ClimaCtcrical  Year. 
Coefficients. 
Combinations. 
Commcnfanible  Numbert. 

Surds. 
Common  Divifor. 
Compofitioa  of.  Proportion. 
Compound  Intere(t. 

Quantities. 
Concrete  Numbers. 
Confequeot. 

Conftru£lion  of  Equations; 
Continual  Proportion. 
Converfion  of  Equations. 
Cofle.  1 
Coflick  Quantities. 
Crofs  MuTtiplicatioD. 
Cubick  Equations. 
Cubical  Number.      .    >  . 
Cubocubc. 

Cypher.  .•  •  " 


D. 

Daftylonomy. 
Deficient  Numbers. 
Decimal  Fraflions. 
Degree  Parodick. 
Denominator. 

DeprcfTion  of  an  Equation. 

Di&crencc. 

Digits. 

Difcontinual  Proportioii. 
Difcrete  Proportion. 

Quantity. 
Dividend. 
Dividual. 
Divifion. 

in  Decimals. 

Vulgar  Fradioos. 

of  Logarithms. 

by  Logarithms, 

ot  Proportion.  ;  <. 

Divifor. 

Duplicate  Proportion. 

Duplication. 

E.  •  •( 

Eleflion. 

Eminential  Equation.  >■  ■  ' 
Equations. 

Equimultiples.  *' 
Even  Numbers.  ' 
Evenly  Even.     •  '• 
Odd. 

Evolution.  ,  ■  ' 

Exegefis  Namerofa.  ' 
Exponent  of  the  Ratio* 
Exponential.  L 
ExtraAionof  Rootf.  "     1  r'! 

F.  ■  ^...i 
Faflors.  •  i'  'fir  i 
Falfe  Pofition.  .  I 
Fellow/hip.  '  .  ' 
Figuratc  Numbers.  ,  .  i 
Figures.  "I 
Fluxions.  .  • . 
Fradions.     ^  " 

Decimal. 

Sexagefimal.  i  <  ! 
Algebraick.  ' . .' 

G.  .  .  /i. 
Geodeticid  Nnmbcrs;  p.vL 
Golden  Number. 


Rule. 


IL 
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Harmonical  Proportion. 
Hetcrogcncai  Numbers,     '  ..sO 
Surds.  r  '  > 

Homogeneum  Comparationiti  '  > 
Hypobibafmus. 

L  . 

-linpcrfcfl  Numbers.  u  ' 

Jlmproper  Fraflions.  ■    -  i 

;  Incommcnfurables. 
Incompofite  Number^. 
Index. 

'ineffable  Numbers. 
Infinite  Series. 

Integers.  • 
Intereft.  ' 
Interruption  of  Proportioo. 
Inverfe  Proportion.  '  -i 

Involution. 

Imtional 
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^tiooil  Numbcn. 

Lateral  Equations  .  ' 
Laws  of  Qnnce. 
Like  Signs.   _  .    .  > . 

Quantities. 
Lineir  Numbers.. 
Literal  Algebra. 
Logarithms. 

Login ical  ArlthmeftcJi.  " 

Magick  Squares. 
Medial  AlHgatiotu 

Millains. 

Mixed  Number..' 
Mttlnnomial.  >■ 
Multiple  Proportion. 
Maltiplici^ion. 
Miiltiplicftt9r> 

N. 

I^egative  Quantitiesr 
SigM.    '  . 
N(f/er'8  Bonca.  .". 
>J  umbers. 
NumcntUMtr 

Is'umcral  Algebra.. 

o< 

Parabolifmus. 

Parodical  D<;jMecr-w  aa  £^^. 

tion.   .      '  "ft  ■*         "  I 
Partncrfl-a'p  U 
Fart  rropotti9iMi> 
Plane  Numbor..  1 
PerinaiKtiim  of  QoantitMft 
Play. 

Volnieal  Aritkmetick. 

Polygonal. 
Pulynumial  Root. 

PoStion  (Rit/f-X 
Pofitive  Quantities. 
Powers. 

Praflicc.      nTt  /ii.-. 
Prime  Nainliefli.tJ 
Produft.  .O 
flngfcffion  Afithmetical.-  '  ' 
Geofnau'WAl*'  - .  *  ' 
Tinipef  FiMdmi* 

Quadripartitionif  '>'■', 

QuotieDts.     ':•  " 
Rebate. 

Reciprocal  Proportion. 
Redudion. 

of  Equations. 
iiccitnaU. 
Vulgar  FntdionK 
.  M6ney. 
Renewing  of  Leafc*. 
RcfidualRoot*  •«*  . , 

Refolvend. 
RcTCffiontt 

Soot  -,';•:'/*• 

Binomial.  .\'.':'.>4 


RateofFsUe. 
Three. 
S. 

-Secnndtac 

Seri«. 

Seaafiefimal  Fra£{ion$« 
jSim&rPluic  Nannbm, 
Solid  Numberi. 
Simple  Quantities. 
jSolid  Nomben. 
Species. 

iSpbericSt  Number, 
^uare  NumbeT'^ 

RjOOt4 

Subduple  Propdnioiii 
Submultiple. 
SublUtution. 
Subfuper  Varticukr. 
Subtradion. 

ki  Algebn. 
•      ,     of  Indexes. 

Integers. 
Logarithms. 
Vulgar  Fraftfons. 
Decimals. 
ISttbtiipk  FinpovtiMu 
Sum. 

of  an  Equation. 
Superficial  Numbers. 
Superpartkular  Proportion. 
SuperportieiK. 
Sutdt. 

T, 

Tariff. 
X  jTcrms  of  an  Equation. 

Proportion. 
Tetragonif^ick  dknlMr. 
Tranfpolition.- 
Trinomial.Rook 
jTriptttidoii. 

Variable  ( 
Vinculani* 

Unciae. 

'Unlike  Quat»titie<# 
L  Signs. 
fVolgur  flraAwm. 


Natural  Philofo^bj 


and 


Academy, 
Academicks. 
Acceleration  of  die  Defcmt  of 

Bodies.        '  ' 
Acccnfton.  •  ..... 
Accrctiom  " 
Acerb. 

Acidity.        •  '     '  ' 
Acids. 

.^ciflular. 

AtouliiclcJ.  •  ..  . 

Acrimonious.  .    ;  : . 

A£Uaobilirm» 


AAiveP^inciplek 

Adoao. 

JE^lipile. 

.fiihcr.  ,   •  ^ 

Agitation. 

Air. 

its  Rcfidanoe* 

irs  Weight 
Air  Fump. 
Airy  MeteoKS. 
Alteration. 
Ambient. 
Anacamrptielfc 
Anemofcope. 
Animation. 
Animals. 
AnimaliHilfc  - 
Antedilnyitm 
Antipathy, 
AotiperiftaHf. 
Appouliec 
Aporhca's.  -i 
Aquatick. 
AKhite£lonick, 
Areometer. 
Argyrocoraus. 
Armed  Load^flooe*  ' 
A.sbc(llnc. 
Afpctity. 

Atmofphoce. 

ofConiiileiiiBoaie^ 

Atom. 

Attrafiido. 

Attritiott. 

•  .B.  • 

Balanl. 
Baromctefa 

Bile. 

Biolychmntii* 

Bivalve. 

filackoefs. 

Blood. 

Body. 

Bolonian-Stone. 
Bolus. 

^lI^Ullg•Glljff. 

Camera  Obfcura. 
CaprsE  Saitanjes.  ' 
Cafior  and  PoMnr. 
Catacaufticlcs. 
Cataphonitks.  • 
Celerity. 

Centre  of  Gravity. 

Centrifugal  Forccw 

Centripetal  Force* 

Cenuo-BankaU 

Ceratiai. 

Chaos. 

Chyle.  ^ 

GSicalation'of  tlie 

Cartejian  Syftcm. 

Circumfcrtftion. 

Clottdt. 

Clypei-fcrmisr 

OMgalate. 
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Co&Iiiion. 

CiMccrvftte  VacmiiA. 

Cohefion  of  the  Parts  of  Mttter 
Conarus  Ceatri-fugu. 
Conco^Mo. 

Cohefion. 

ConlUcucnt  Farticlea. 

Coition. 

Colaturti 

Cold. 

Coldners  FbtentML 

CoUiiion. 

Colour. 

Comets.  « 

Cominioution. 

ComnitAuKf. 

Compofition  of  Motion. 
Conatus  rcccdendi  ab  Axe  mo- 

tnt. 
Concatenation. 
Concentration. 
Concretioti. 
Condcnfailon. 
Congrc^;itiua 
Congruity. 
Confillent  Bodies. 
Conliipation. 
Con(lri£lio(u 
Conripuity. 
Continuum. 
Contra3ile< 
Convexity. 
Oferwcan  Syftcok 
Corporeity. 
Gorpufcles. 

Corfttfcalar  Flulo(b(iiy« 

Corrofibiliry. 
GorroEvcneft. 
OoRuptioik 
Corufcation- 
Grepufculum. 
'Cmvm  ofOoloiiNi 
Cruftaceous. 
Currents. 

D. 

Damps  in  Mines. 

Deflexion  cf  the  R*y«  of  L^ht 

Deluge. 

Denfity. 

Defcent  of  hcAvy  Bodie*. 

Detcnatioa* 

Dew. 

TMtconflkJtiit 

Diaphaneity. 

Difform. 

Digeftion. 

Difccus/i««  Difciibrmic.  . 

Divifibtliiy. 

Draco  Volant.  » 

DudUity. 

S*  • 

£«rtb. 

Quakes. 
£bbing  tod  FlfiWdf* 
£bulUtioa. 
£eho. 

Effervcfcence, 
Efflaviumt. 
Elaftkk  Force*' 
Xkakity. 


Elaterifts. 
Eleiilricity. 
Elements, 
Emeticics. 
Emphatical. 
Epicurtan  PhlIofophy» 
Equable  Motions. 
Equinus  fiarbatus. 
Equivocal  Gcncratioiii 
Evanid  Colours. 
Exhalation. 
Exhaudcd  Receiven 
ExpanHun. 

Experimentum  Cncn* 

Expiration. 

Explofion. 

£  xtru  mundaaeSpaoe. 
Exuvic. 

F.  . 

Faculae. 
Faculty. 

NttunL  - 

Vital. 

Animal. 
Fantaftical  Colounb 
Fafcia-  of  V/,jf-;. 
Fermentauon. 
Fcrrugineom  Wateft. 
Figure. 
Filaments. 

Fire.  ' 

Fimmefs. 

Ftflurea. 

Fittofeftfy  RcHcxIon. 

Traafoaifliuo. 

Fixity, 

Flanima  VltaUl^ 
Fluid  Body. 
Fluidity. 
Fluorcs. 

Flux  and  Reflux  of  the  Sea. 
Form. 

Formed  SlQDCIi 

FofTtls. 

Fieexing* 

Friable. 
Fuga  Vacuii 
Fundion. 

FuoiculMr  liypotbefi«. 

G* 

Generation* . 
Globalefc 

GiAviti«Accdenirix4 
Gravity. 

Spedficlc. 

Gravity. 

its  Centre* 
Gun- Powder. 

H. 

Hail. 
Hala 
Halo'ti 
H«at. 

Heavy  Bodies  Defcent 
Heto^geiieal  Light. 

Futicle*. 
Rotnosonieriad  Ikincl^lcfc 
Humidity. 
Hydraulicks. 
HydroAatickft 
Bygraoieter. 


Hygrofcope. 


Hypodielit. 


Stadcali 
I. 


Ice. 

Ignis  Fatuus. 
Incalefceoce. 
bwoogmity. 

Incorporate. 
Incurvaiioo  of  the 

Inergetical. 
Infle£lion  of  Light, 
faifluence  of  die  Planett. 
Inteniion. 

Interfperfum  Vacuum. 

Ifacrtmc. 

JuxtjuPofition. 


Lampadiasi  « 
Laptaefeent. 

Lation. 

Laws  of  Motioiu 
Levitation. 

Leigh  t. 
Levity. 
Light. 

Line  of  Gravitatim 
Direflion. 
fwifteftMotioQi 
Liquids. 
Load-ftone. 
Locus. 
Lonchiteci 

Longitode  of  Heiiorii 

MactiiaaBsflMM, 

Maculz  Solareii 

Magnetifm. 

Magnify. 

Malleable. 

Marchafite. 

Marino  Barameten 

Maflc. 

Materia  Subtilis. 
Maturation. 

Mechaiucal  Pbiiitfopliy. 
Mediurn. 

Memory. 

Mepbitical  Exhalations. 
Mercnriat  Pboiphonii; 
Metals  and  Mbetdai 
Metallurgy. 
Meteor*. 
Microcouftlckst 

Microphoncsi 
Mifumft  Natmalia. 

Mixt. 

Momenta. 

Motion. 

its  Laws. 
r«lotion  compounded* 
MotrnViii 

N. 
Nature. 

Natural  Pbilofopby* 
Neutral. 
NtttiitiMb 


Rays  ot 


Oblique 
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Oblique  Force 
Odour.  .  • 

Odours. 
Opacous. 
Opacity. 

P. 

Parafclcne. 
I^elagiz. 

Fcnccration  of  Dimcnfioiw. 
Pendulums. 
Vcripateticks.  ' 
Permeating.  ••  • 

Perpetual  Motion, 
petrification*.         '  •'-  • 
PhantaDick  Colours. 
Phacnomcnon. 
Philtration. 
Phofphorus. 
Phyficks. 
Phyfiologj- 
Piwiias. 
Place. 

Pneumatical  Experimcnu. 
Polarity. 
Pores. 

Pofitivc  Lenity. 
Potential  ColdneA, 
Pragmatical. 
PreSure.  •  • 

Prima  Naturalia.. 
Principle. 
Prifra. 
Projc£lile». 
Pulfe. 
Pulfion. 

Purgative  Mcdtcioes..  , 
Putrefailion.  ' - 

Qualities. 

Quantity  of  Matter. 
Qjiantitaiis  Accelcratrix. 
Quantity  of  Mmion. 

Rainbow. 
Rare  Bodies. 
Rarefaction.  , 
Rays. 

of  Light. 
Reaction. 
Redintegration. 
Rcflcdion. 
Reflcxibiliiy. 
Reflux  of  the  Sea. 
Rcfra£lion. 
Rcfrangibility  of  tbe  Rty«  of 

Light. 
Regions. 

Relative  Gravity, 
Remiflton. 
Rcnitency. 
Repelling  Force. 
Reltftance  of  the  Medium. 
Refinance  of  a  Fluid  Medium. 

the  Air  to  projc£i. 
Re(V>iration. 
RelHtution. 
Rigorous.  .  ' 

Koundnefs. 
Ruminant  Anim^^'* 


S. 

Saporiiick  Particles. 
Vaporous. 
Seeing. 
Senfation. 
Smelling. 
Snow. 
Solidity. 
Suut^. 
Space. 

Abfulute. 

Relative. 
Spccifick  Gravity. 
Sphere  of  Aftivity. 
Spring  of  the  Air. 
Spots  in  the  Sun,  . 
Spring-Tide. 

Springs  and  Fountains.     .  , 
Springy  Bodies, 
^talaaitz. 
Statical  Barofcopc. 
Hygrofcope. 

Stones. 
Strata. 
Stria;. 
Jubilance. 
Subterraneous. 
Suction. 
Sulphur. 
Sun. 

T. 

Tactile  Qualities. 
Tangible  Qualities^ 
Taite. 
Tattcs. 

Tautological  Echo's. 
Tcflaceous. 
Tetragonius. 
Texture. 
Thermofcope. 
■fherm*. 
Thunder. 
Tides. 
Time. 

TorriceUien  Experiment. 
Tranfmutation. 
Tranfparcncy. 
Tubuli  Vermicularcs.  , 
V  . 

Vacuum, 
Vapours. 

Variation  of  tlxe  Compafs. 
Vegetables. 
Vegetation. 
Verticity. 

Veru.  ^  •  •;  * 

Vibrating  Motion. 
Vibration. 
Virgjc. 

Virgula  Divinatorla. 
Vis'Centrifuga. 

Centripeta, 
Vis  Centripeta  Quantitas  Acce- 
leratrix. 

Quantitas  Motriz. 

Vifion. 

Vis  Inertia!  Materias. 
Vis  Stimulans. 
Vifual  Faculty. 
Viviparous. 

Uniiorme.  < 


Union. 
Volatility. 
Vomits. 
Voitcx. 


Water. 

Waves  of  the  Sea. 
Weight  of  the  Air. 

of  Bodies  in  the  Planets. 
Whitenefi. 
Wind. 

X. 

Xiphias. 

•  Z. 

Zoograpby. 


Geography  and  QjrctinU^. 

.Equator. 

iEftuary. 

Angle  of  Longitude. 

Angle  of  the  Diftance  of  tw» 

Places. 
Anomaty. 
Anachronifm. 
Archipclagus. 
Altitude  uf  the  Pole. 
Amphifcii. 
Amplitude. 
Antartick  Pole. 
Anta:ci. 
Anti£lhcncs. 
Antiaeci. 
Antipodes. 
Antifcii. 
Ardick  Circle. 
Pole. 

AfciL  .  . 

B. 

Biflextile. 
Bofphorus. 
Burning  Zone. 

C 

Calendar. 

Calends.  , 
Callippick  Period, 
Cape. 

Cherfoncfus. 

Chorography. 

Chronology.  •  • 

Civil  Year. 

Climate. 

Continent. 

Cofmoeraphy. 

Cycle  of  tW  Indidlion. 

D. 

Degree  of  a  great  Circle. 
Deprcflion  ox  the  Pole. 
Pittance  of  Placc*^ 
Dotninicil  Letter. 

E. 

Earth.  : 
Eclipfcs. 

Elevation  of  the  Pole, 

Embolifm. 

Epaa. 

Epocha. 

Ephcmcris. 

•  Equation. 
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Equation  of  lime. 
£qtutor. 

F. 

Fnnea  Zone. 

G. 

GeojrapViical  MilcS. 
Globe. 

Golden  Number. 
Crevman  Tear. 
Gnlf. 

H. 

Hecyra. 

Height  of  die  Pole. 

Heterofcu. 

Horizon. 

Ilydragniphical  Oksm. 

Ides. 

Intercalary  Days. 
jFa/ioi*  year. 
Period. 

L. 

Lttitode  of  «  PUcc. 
Leap  Yetr. 
Levant. 

Longitude  of  ft  Place. 
Lunar  Cycle. 

Month*. 
Xjun-SoUti^Tetr.' 

M. 

Magnetical. 
Mendional  Diflance. 
Pftrt«. 


Metontck  TesTt 

Month*. 

MottfooiM. 

N. 

Nadir. 

Natual  Day. 

Northern  Signs. 
yyffliCiiwMtm. 

O. 

Ocean. 
Olyflnphd* 

P. 

VknlkUofLititode. 

PemofaUu 

Periaeci. 

Period. 

Pro^metcr. 

Periodical  Month. 

Pbrifeil 

Pole  of  the  World 
ProcclRon  of  the  tquinore*. 

Reccflion  of  the  Equinoxes. 
Rctroceffionof  the  £quiiKMCCs. 

Senfible  Horisoo. 
Siderial  Year. 
Solar  Year. 

Solfticcs. 
Sunday  Letter. 
Syderial  Icar. 
SjnxKUcal  Montis 


T. 

Temperate  Zone. 
Tcrreftrial  Globe. 
TorriJ  Zone. 
Tropicks. 
Twjijgfab 

Y. 

Variation. 
Vifible  Horizon. 
Vertical  Circlea. 

W. 

Wtnier  SeUiceu 
X. 

Tear.' 

2. 

Zenith. 
Zone. 


A. 

A Brick. 
Acetum  Radicatunl. 
Aceturo  PhiloTuphonim. 
Achamecb.  | 

Acids. 

Aftivc  Principles. 

Adundgr, 

Adept.  Adepdfis. 

Adiaphcrous. 

Xa  Uflum. 

.£thiopi  Mincxak* 

Alchymift. 

Alembick. 

Alcohol. 

Algoret. 

.\lkahett. 

Alkali. 

Alkalizate  8p.0fWllie."  ,. 

Aludels. 

Amalgama* 

Amanfes. 

Amoufes.  .  j 

Anima  Hcpatis. 

Siturni. 

Animated  Mercury. 
AniiheQicum  Potcni. 
Andmonrain  Di&phorcticum. 

Mcdicamcnu^um . 

RefufcUatttin. 

Aqua-fortis. 
Aquila  alba. 
Anor  Dianar. 

Mar^ 
Arcanum. 

Du^luin. 

Tovtf. 
Ardent  Spiritf . 
Arnooiadc  Silr. 

Voiaulei>ptrit. 

Athanor. 

AuripipmCntunL 
Aurum  Fulmimm. 

Mofalcatik 

Potabile. 

Aaoth. 

Alman  Furnace.  ■ 
Athenttoriam.  t 


Baton. 


Mariae. 
Vaporis. 


Balfam. 

of  Jupiter. 
Sulphur. 

fiamma. 

Beaoardkum  Mincralc. 

Jcvialc. 
Marctale. 

Buronth: 

Body. 

Bolonian  Stdne; 
Bolt-head. 

Butter  of  AntiqsdDJ. ' 
of  Tin. 

C. 

Calciaauon. 

of  Copper. 

Flints. 

Lead. 

Tin. 

Vitriol 
Calx. 

of  Antimony. 

Gold. 
Caput  Mormumi 
Cement. 

Ccmenution. 

Ccrufs. 

Chalcanthum. 
Chryfocpraunius  Pulvii, 
Cbryftat  Mineral. 
Chryfiala  of  Copper. 

Tartar. 
Silver. 
ChryflalUsaiioRt 
Chymia. 
Chymiftry. 
Cfn-:  fiction. 
Cinnabar. 

4^  AntMony. 
Circulate.        •    -v  i 
Circnlan^ain. 
Circulus. 
Crocua  Martis. 

Metallocutti- 
GuppeL 

D. 

Damnata  Terra. 

Decrepitation. 
Dcgreea  of  fire.   .  . 
Deliqoiuni.  .i 
Depart. 

Dephlegtnated. 
I>cw  of  Vitriol. 
Diana's  I'ree. 
Digeflio  Chymica.  • 

DJili'lAtioo.'  . 
I>umc. 

Double  Veflel. 

E.  .  . 

Elaboratory. 
Elixir. 

Fmpvreuma. 
Enixuni  Sal. 
Em  Primum.      ' . 
Veneria. 


Effeoco* 


Digitized  by  Google 


Afhaktical  INDEX 


Effence. 
Effcntial  Oil. 
Effcntial  Salt. 
Efurinc  Saltt. 
Etberial  Oil. 
Evaporation. 
Exprcflion. 
Exprcfs'd  OiU. 
Extraa. 

F. 

Fermenttrioo. 

Fittration. 

Fixed  Nitre. 

Flowers. 

Flux  Powder. 

Fulminating  Powder. 

Fulmination. 

Fumigatio  Cbymica. 

Furnace. 

Fufioa. 

G. 

Gas. 

Gilla  Vitrioli, 

Golden  Sulphur  of  Annmony. 

Granulation. 
Gravelling  Arties. 

Hi. 

Helm. 

Hcrmctical  Philofophy. 
Phyfick. 
Seal. 
Art. 

HypoftaticAl  Principlci. 
1. 

Ignis  Rote 

Incatcfccnt  Mercury. 
Incorporate. 
Infernal  Stotfe. 
Irradiation. 

K. 

Kingdom. 

Laborant. 
Lac  Lunae. 
Lapia  Infemalia. 

Prunellsc. 
Medicamentofua. 

Levigation. 
Lingot. 

Liquor  of  fixed  NitfC. 
Litnarge. 

Liver  of  Anthnony« 

Lixivious.  , 

Lotion. 

Luna  Cornea. 

Lutation. 

Lute. 

M. 

Magiflery. 

of  Bifmuth. 
Lead. 

Scaramony. 

Tartar. 
Magncfia  OpalliMi. 
Martial  Rcgulus  of  Antimony. 
Matrafs. 
Menflruum. 

Peracutuin. 

Mercury. 
Mercurius  Dulcis. 
Vir*. 


Minium. 
Moors-head. 
Mortify. 
Muffle. 

Naked  Fire. 
NoAiluca. 


N. 


O. 


Otfa  Alba. 
Oil. 

of  PhilofopHers. 
Sulphur  pcrCampanam. 
Tartar  per  Oeliquium. 
Vitriol. 

P. 

Paffive  Principles. 

Pelican. 

Pellicle. 

Feracutum  Menflruum, 
Per  Minima. 
Pcrt>etual  Cauftick. 
Philofophical  Egg. 
Phlegm. 

of  Vkriol. 

Phofpbonis. 
Philofophcrs  Tree. 
Plumbum  Uftum. 
Frsecipitate. 

White. 
Tellow. 

Rofy. 

Green. 

Red. 
Precipitatioik. 
Principles. 
Proccls. 
i'rojcclion. 
Prunellse  Sat. 
Pulvis  Fulminans. 
I'uirification. 
Pyrotechnick  Art. 
Pyrotcchnia. 

Q: 

Quartation. 

R. 

Receivers. 

Recipienu. 

Rctlify. 

Redintegration. 

Red-Lead, 

Refr!g;crtttory. 

Regihers. 

Regulus. 

of  Antimony. 

ReHna. 

Retort. 

Reverberate. 

Reverberatory  Furnace. . 

Revive. 
Roflrum. 

S. 

Saccbarum  Saturni. 
Saffironof  Gold. 

of  Steel. 
Salatnanders  Blood. 
Sal  Armoniac. 
Circularas. 
*  Polychrellum. 
Prunellse. 
Volatile  Ole<rfwii. 


I 


Salt. 
•  Fix'd. 
Volatile. 
Eflcntial. 
(x)mmon. 
of  Saturn. 
Steel. 
Sulphur* 
Tartar. 
Stratification. 
Sublimation. 
Sublimate  CocTofive. 
Subliming  Pots. 
Sugar  of  Lead. 
Sulphur. 

Sulphureous  Spiritof  Vitxiof. 
Sulphur  of  Antimony. 
Sympathetica!  Inks.      •  - 
Sympathetick  Powder. 

T- 

Tartar  Emetick. 
Soluble. 
Vitriolatc. 
Terra  Damnata. 
Tcft. 
Tinfture. 
Tronfniutation. 
Tria  Prima. 
Turbith  Mineral. 

V. 

Vaporofum  Baloeiun. 
Vcfica. 

Vitrification. 
Vitriol  of  Copper. 
Mats. 
Silver. 
Vitriolate  Tartar. 
Volatile  Salt. 

Spirit.         ..  . 
Urinous  Salts. 

W. 

Water.  '       .  * 

Wheel- fire. 
White-Lead. 
Worm. 


KE  R  A  L  D^t. 


ABatement  of  Honour. 
Accidence. 

Agreflcs. 
AmethilV. 
Ankred. 
Annulet. 
Argent. 
Armed. 
Armory. 
Atchicvcment. 
Attire. 
Avclane. 
Azure. 

Balls. 
Ballets. 
Barr. 
Barrulet. 
Barry  Bendy. 

Paly. 


Bate 


« 


to  Both  VO  LV  ME  S. 


Bifc  Puint. 

Butoon. 

Bend. 

fiendlet. 

Bendy. 

Bevile. 

BcTmm. 


Bordure. 
JBottoDy. 
Brace. 
Bntk. 

C 

Cabofed. 

Obtpmi. 

Chappe. 

Charge. 

Cheeky. 

Chief. 

Chevrgn. 

ChevraneL 

Clofet. 

Cogniftnce. 

CombftMOI. 

Coft. 

Coachant. 

CBIIllter-<:binpcL!. 

componed. 

«  Tilicnt. 
ttippiog» 

Gbttfledolb. 


Ciefcaic 

Cceft. 

Croft. 


E. 


Dancctte 
Debnufed. 
Delf. 

Devoaring. 
Dexter. 
Diaper. 

pifFcrencc«. 
Difplay'd. 
Donoant. 

Embattelied. 

Eoalyion* 
Endoifed* 
Eodoife. 
EngrtOedi 

Entoyre. 
Ennmy. 
Erafcd. 

Ermine . 
Erminees. 
Efcutc 

Efptwhtftiw 

P. 

Field. 

Ster-da-Mottline. 


File. 
Fillet.^ 

Fi  tehee. 

Flanchc. 

Flaak. 

Flory. 

Forniee. 

Frctt. 

FoKbec 

Fufil. 
Fufilly. 

Garb. 

Garter. 

Gemellcs. 

Gobonated. 

Gorged. 

Guaidiat. 

Gnrte. 

de  I'Eao. 
de  rArmeit 

iOr. 
B&Ulg. 


Hciumc. 

Heawme. 

HoDoor 

Humid. 

Hurts. 


{eflant. 
mpaled. 
ndented. 
fiefcutcheon* 
Aveded. 


U. 


Lioiicellc. 


Vlantle. 

Martlet. 

Marfhalliog. 

Mafde. 

Vliuincb. 

Mcrobred. 

Moline,  •  Cnfu 

Mound. 

Mullet. 

Naiant. 
Kaiflant. 
Nebulofe. 
Nombcil  Foint. 

O. 

Ogreflbi. 
Or. 

Ork. 

P. 

Pale. 
Pall. 
Pallet. 

Paly. 

Paly-bendy, 
Pa&ant. 


PatOQce.  ' 
Fetn. 

FeUets. 
Peirced. 

Phaeoni. 

Pile. 
Platec 
PoiDt  in. 
Points. 
Point. 

Campion. 
Dexter. 
Plain 
iaPmnt. 
Potent. 

CounterPbtent. 
Pretence. 


Queen. 

Ragulcd. 
Rampant. 
Rebimes. 
Regardant. 
Ribbon. 
Rnndlet. 

Sable. 

Salient. 

Saltier. 

Stngune. 

Scarp. 

Se^reiaat. 

Sejant. 

SbajMutnet. 

Supporter!. 
Surmounted. 


Tcnny. 

Timbre. 

'Iiii^flurc. 

Toifond'Or. 

Torcc. 

TorteauaCii 

Tranche. 

Traverfe. 

Treffure. 

Tripping* 

V«iry. 

CopY. 
Vcfidof. 
Vary. 
Vert. 
Voided. 
Voider. 

Waved. 
Wceitb. 


T. 


W. 


r 


Digitized  by  Google 


Alphakticd  INDEX 


ARCHITECTURE. 

A. 

ABacus. 
Abrcuroirs. 
Acroteriz. 
Adt. 
Alcove. 

Ampbiproflyle. 

Amphitheatre. 

Anaglyptick  Art. 

Anthorj. 

Annulets. 

Antx. 

Antes. 

Anticks. 

Antique. 

Antipagmcnts. 

Ape  rtions. 

Apophygc. 

Aquardufl. 

Arches. 

Architc£lurc. 

Architrave. 

Arfoftylc. 

A/lilar. 

Aftraaal.  ' 
Attick. 

B. 

Back  and  Bottom  Nails. 

Balliftcr. 

Ballullrade. 

Bandelet. 

Bank. 

Barbican. 

Bafe.  ■ 

Bafil. 

Bafilici. 

Bafs-Relief. 

Bftftotu 

BattCD. 

Battlements. 

Bend. 

Beam. 

Bearer. 

ficd-moulding. 
Binding  Joiftt. 
Boulting. 
Brace. 
Brads. 

Brdi  V 

Sommert.  ; 
Bricks. 

Building. 
But  men  ts. 

c       •'  : 

Canttlivcrs. 

Capital. 

Carcafe. 

Cantoures. 

Cariatidcs. 

Carfcaclc. 

Catting  of  Drapery. 

Cathctus. 

Cavettc. 

Cbambcr-Bctm. 
Chambranlc- 
Ch&nncl  of  the  lonick. 
Chipitert. 


Chapicrals. 
Cimo. 
Cimatium. 
Colonnade. 

Column. 
Companition. 

Confolc. 
Corbett. 

(j)rinthian  Order, 

Cornich. 

Coron«. 

Couch. 

Coving  Comilh. 
Crown  Poft. 
Culvcrtail. 
Cupulo. 
Cyniatium. 
Cynfturc. 


Dentils. 
Dipteron. 
Dome. 

Dmck  Oder. 
Dormant  Free. 
Dormer. 
Double  AfpcS. 
Duucile. 
Dove>tailing. 
Dragon- Beanas. 
Drip. 
Drops. 
Dye. 

Dypteron. 


D. 


E. 


F. 


Echinus. 
Embrafure. 
Epjftylc. 
Eves  Lath. 
Eye. 

Facet 

Fafcia's. 

Faftigium. 

Fillet. 

Flutes. 

Flat-Crown. 

Flyers. 

Foliage.  , 

Fornication. 

Furring. 

Fufarole. 

Fufh.  . 


Gable  End  of  a  Hou{e. 

Gain. 

Girders. 

Gorge. 

Gothick  Manndr. 
Grand  Gafto. 
Ground  Plates. 
Grotefquc  Work. 
Grouppe. 
Galte. 
Guttz. 


Hances. 
Hatching. 

Heads. 

Height  of  the  Eye  in  PcrfpcSivc. 


Hcxaftyle. 

Hips. 

Hip-Roof. 

Hypethrc. 

Hypcthron. 

Hyperthyron. 

Hypetrachclion. 

I. 

Ichnosrsiphy. 

Impolls. 
lonuk  Order.  , 
Ides. 

Intcrcolumniation. 
Inter  Columns. 

L. 

Larmiers. 

Layman. 

Ledgers. 

Line  of  the  Sc^ion. 

Lift. 

Liftcl. 

Local  Colours. 
Lutheran  Windows. 

M. 

Manner. 
Mafles. 

Membretto. 
Metopa. 
Mitre. 
Model. 
Mod  il  lions. 
Module. 
Monorryglyph. 
Morcfquc  2.  Work. 


Morifco 
Mortife. 
Mofaick  Work. 
Munnions. 
Mutule. 


Nave. 
NeweU 
Niche. 
Nudeuc 

Obelisk. 

Oaollylc. 

Order. 

Ordonance. 

Orle. 

Ornaments. 

Orthography. 

Oval. 


N. 


O. 


P. 


Fftinttng. 

Fallier. 

Fallification. 

Paridigrammaticc. 

Parafta. 

Pargetting. 

Pcdeftal. 

Peers. 

Feriptcre. 

Pcrifl^'le. 

Perfick  Order. 

Pcrfpcflivc. 

Lineal. . 
Areal. 
Praflical. 
Speculative. 


Fia»a.'s. 


to  Both  VO  LVMM 


PiedouclMi 
Fied-dfbit. 

Filitf. 
nancete. 

plane. 

puaicc. 

PUt>form* 

Plinth. 

P!ot-l>und. 

Portico. 

Portrails.  ^ 

Prick  Poftfc 

principal  Ftflfc  • 

Print*. 

Profile. 

Projo<nure. 

Pronao*. 

Ffettdopphenn. 

Prychollytei 

PuWiiMM. 

Puncluott 

YarUoflik 

Quarters. 

Quirk. 

Quoini. 

^  R. 

IU6en. 
lUufing  Piecei. 
ROedTAblc 
RetfiM. 

ReUef. 

Relievo. 
Refon. 
Repofe. 
Riglct. 
KomMi  Order. 

8. 

S&phett. 

ScamtUi  Impucfl^ 
Scheme. 
SttM^phy. 
Scrihtngt 

Scotia. 

Scratch-Wo  rk* 
Scrowlet. 

Sculpture. 

Sedion  of  a  BaUdiofi 
Sell. 

Skene. 

Suffito. 

Stucco. 

Stcrcobata. 

Stereography. 

Stilca. 

Stric 

8ttige>< 

-Strutt. 

Stylobata. 

8ty1ob«Nn» 

Stylobatmn. 

Symmetry. 

Syftyle- 

T. 

lible. 

ProieAing. 
Rftked. 

Txoia. 


1  oille  Douce. 

Tailldr. 

Talon. 

TafleU. 

Teint. 

Tenon. 

Tctrattyle.' 

Thociiik  ' 

Tige. 

Toodino. 

Tore. 

Toraice^ 

Tontt. 

Trabcation. 

Tranfom, 

Trimmcig, 
Trinele. 
Trochyle. 
Trophy, 
TWcon  Order. 

Work 
Tympaa. 


VolttHU 


Water  Table. 
Winding-Stain. 

a 

Zacco. 

ZrOCCO. 

£ocle. 

Zo 


ABacot. 
Abtcy. 

Abbat 

Aborigines. 

Academy. 

Acholite.  ,1 
Acre  of  Laad« 
Advents 

Alba  Firma* 

Ale-Tatter.  ^ 
Almoner.  ' 

{Alna^er.  ' '      T " 

jAitci^gc.  ^ .  : 

Amabyr. 

Amnefly. 

lAmphora. 

AnachroniTni* 


ykngaxin. 
nngel. 


Angild. 
Annals. 
I^imalia. 
Anniverfary* 
Annualia. 
Anomaly. 
jArchivea. 
Arch-Deacao» 
Ikrch-Preabyter. 
ILrietnai  Levetio. 


Banneret; 

Bedrip. 

Be  famine. 

Biffextilc. 

Board  Half-Peny. 

Bord&rti. 

Bordlode. 

Bordlands. 

Bofphoroa. 

Bouge. 

Bowche. 

Bredcwytsi 

C 

Cade. 

Calcage. 

CaraS. 

^ke. 

Carucate. 

Cailcllorum  Ojeitdot 
Cert  Money. 
Chamberlain, 
guuinrry. 
Chorepifcopi. 
fchrifm. 
^^hrifom. 
Chyrographuoh 
Clerk. 
Clove* 
pocket, 
loins.  • 
mferrator. 
mtinent. 
loronare  Fillob 
( iorfncd. 

I  ^ofmography^  r  • 
^iiikiinanas. 

D.  • 

)akir. 

>aniiniin. 

>ane-Gelti 

ky^'ork  of  Lan4i 
>eciners.  ••  •  ' 
)ecinnien.  , 
)efcnd. 

)enarii  de  Cll«tfaie< 
)cnariat. 
)om-Boc. 
)omefday>Bbnlu 
)renchec. 
)renges. 


...       .  » 


Ealdefmeiu 

ilarl. 
2arth. 

Sbdomadarlufc 
Ember- Week. 
Ember. 

Embring-Dayn 

Englecery. 

Epaa. 

fepdcha. 

EpircopaleoQus. 

Epifcopalin. 

Eiquire. 

fcfterling. 

fAovent 

Evenings. 
Exa^n  Secular, 
fnhibiiion.' 


•tcr."' 
...  •  I 


...  . 

.  i. 

..  .t  .. 


A.   •  • 


uiymzed  by  Google 


An  Alphabeticd  INDEX 


Faggot. 

tildage. 

Faldfcy. 

Fardlcn  of  Land. 

Fu-ding. 

Fardingdeil. 

Fafting-Mcn. 

Fcodary. 

Firmc. 

Florcni. 

Folk- Land. 

Folk-Motc. 

Foot-Geld.  , 

Forme  1  la. 

Fortinglei. 

Foflatorum  Opcratio. 

Fot  Mcll 

FramgHd. 

Frozen  Zone. 

G. 

Gabcl. 

Gatnagium. 

Gallehalpeni. 

Gar-fume. 

Gavcl-BreaJ. 

Ccfter. 

Earth. 

Medc. 

Rep. 
Gavclling  Men. 
Geld. 
Gemote.- 

General.  ■  ,-JJ' 

Gentleman. 
Geographical  Milc«^  " 
Geography. 
George  Noblo. 
Globe. 
Grafs-hearth  .- 
Grofs. 

Gule  oi  jittgmj}.- 

Habe  ntes  Homines. 
Hadbote. 
Hail-work  Folk^ 
Hallage.  ..4;; 
Haly-Motc, 
Ilambling. 

Ham-foken.         ^  -  •• 

Hand-borow. 

Hand-Grith. 

Hand-Habend, 

Hang-wite.  . 

Hanfe.  '  , 

Harbinger. 

Harmitage. 

Haro. 

Haw.  j^.^ 
Headborow. 
Head-Pence. 
Hcbbcr-Thef. 
Hebdomadiu** 
■Hedagium. 
Heral<!. 
Hermitorium. 
Hey-bote. 
Hi  iage. 
Hide  of  Land. 
Hoblcr*. 
Hogen-bine. 


Hokc-Day. 

Homagiumrcddeie. 
Honour. 

Courts. 
Honorary  Service. 
Hufpiiallcrs. 
Hundredi  Scfla. 
Hufe  bote. 
Hyde-Land. 


Icenild. 
Ich  Dien. 
Ikenild-Street. 

Lacerta. 
Lachrymatories. 
Lada.  , 
Lafords  Wich. 
Laga. 

Lagc  Dayum, 

Lagen. 

Lagon. 

LaAi-Botc.        .  /  . 

Lammas- Day. 

Land- Box. 

Land-Cheap. 

Land-Gable. 

Landireda. 

Lanonigcr. 

Lafhlite. 

Laft. 

Laftage. 

Lathe  Latta. 

Lath-Recvc. 

Latrociniuni. 

Laurets. 

Lawcs. 

Lea  of  Yarn. 

Lcft-Silvcr. 

Levam,  j  '..  • 

Libera. 

Libcrtas  Ecclefiofiicau 
Librata  Terra. 

Ligula. 
Lourgulary. 
Lbndrcfs. 
Lufliburg. 
Lufliborrow. 
^.yff-Yeld. 

Maccgrief. 

Mag-bote. 

Maile. 

Man-bote. 

Manca. 

Manuali  Beneficia. 

Manumiflion. 

Manu-opera. 

Manu-paltus. 

Manu  pea. 

Manus. 

Marchcta  Mulicrum. 
Marches. 

Maritagium  habere. 

Mark.^ 

Marqucfs. 

Martyrology 

Matricula. 

Mavnd. 


Mctonick  Year. 

Menfals. 

Menfalia. 

Mcrchan  l.agc. 

Merchetum. 

MctteJhap. 

Mint. 

Mitred  Abbots. 
Mitta. 

Molmutan  >r 

Molmutin  S^*'^'- 

Monicrs. 

Month. 

Monfoons. 

Moors. 

Mother  Tongues. 
Moveable  Feafts. 
Malta. 

Multura  Epifcopi. 
Multones  Auri. 

N. 

Natural. 
Nones. 

Nydhemeron. 

Noble. 

Norroy. 

Numniata  Terrae^ 
O. 

Obedientit. 

Obit. 

Obituary. 

Oblata. 

Oblata. 

Oblatloncs  Altarii. 

Funerales. 

Obolus. 

Ocein. 

Oaavcs. 

Occonomicus. 

OflFertorium. 

Olympyad. 

Ora. 

Ordeal. 

Original  ia. 

Outfangthef. 

P. 

Pack  of  Wood. 

Palls. 
Pannage. 

FavimenuTeflellata. 

Peny. 

Pen  jr- Weight. 

Peninfula. 

Penfa. 

Pentecofialia. 
Perch. 
Period. 
Pcfa. 

Pcfagc.  ••: 

Feier-Pence. 

Pic  age. 

Pleas  of  the  Sword. 

Plcbania. 

Plebanus. 

Plcbifcitum. 

Plow -Land. 

Pocket  of  Wool. 

Poleine. 

Pollards. 

Port  Reeve. 

Portiforium.  . 


•  # 


fun- 


Lto  Both  VO  L  V  M  E  S. 


Fort- manni  mote. 

Fort-mote. 

Forlc-fakea. 

Found. 

Frecark. 

Frecsptorv. 

PrMbytermm. 

ftepofitus  Villc 

ncn-Mooey* 

Preflstion  Moneyt 

Prodcs  Hommeik 

Fromontory. 


QuadragiM^c 
QuadragefioHlt. 
Quatdraiu* 
Qjiadranta  Tenrc 
Quaefta. 
QuaccRtine. 
Quafi-inodo-8unday. 
QainquagefiiUi 
Quintal.. 


R. 

Rachat. 
Radechinifloci, 


Repe  Towel. 
Realbnablc  Aid. 
RebeUoin. 

Rcclufe. 

Rcaa  Prifa  Regis. 
Rc£latio. 

Rcflitudo. 

Red  Book  of  the  ExAtfur. 

Reeve. 

Rcfeiaory. 

Referendary. 

R^arders  of  the  Foveft* 

Reaios  Profefior. 

Rehabiuatkn. 

Relief. 

Renta  of  Affize, 

Repofitien  of  die  Foreft.  # 

Rep-Silvcr* 
Rere. 

Rod-Kniglils. 

J?»>M£-Scot, 

RiinciniM. 
Rnnl  Deana. 
8. 

Stlca. 

Saccus  cum  Brochttu 
Sackof  WooL 

Sdt  Silver. 

Salute. 

Salus. 

SandiHuy. 

8ap1er. 

Scarage. 

Scaragium*  ^ 

Sceppe. 
Schar-peoy,  . 
8chko4iM«e. 
Schire-vyte* 
Scatcge 


Seme. 
Summa. 

Sencfchal.' 

Scptuagcfima, 

Scxar. 

Sheriff-Tooth. 
Shilling. 

Smoak-Ferdbiiigft-  ' 

Soveraign.  • 

Stable. 

Stand. 

Stallage. 

Starr. 

Star  Chamber. 
Sterling  Money. 
Synoddea  TeOei 
Synodale  luDiuiuciiliBi* 

T.  .t 
IViberden. 
Tabitors.  ■ 
Tallage.  ^ . 

Taxcrt. 
Terrx. 

TeAamentales. 
Teflelktt  Fhviiiienttu 

Tcftooa. 

Thane.  "  . 

Theavc. 
Thrimfa. 
Tod  of  Wool. 
Trcntcl*.       .  ! .  . 
Triccnnalia. 
Trigcntalit. 


Tronage. 
Tumbrcll. 
Tray-Weight. 
V. 

Vdvafor. 
Vavaftr. 

Virgate. 

Uncuth. 

Urbicariae  Regiooet. 
Utfangtkef. 

W. 

Waga. 
Wardage. 

Wardecom* 
Ward-pcny. 

Staff. 
Warrcaa  Tetii*. 
Warreilum. 
Waffel-Bowl. 
Water  Ordeal. 
Watling'Street. 
Weald. 
Weiaht. 
Wedbedrip. 
Weights. 
Wherlicou. 

T. 

TcMt'Day. 

Mind.  . 


.  1 


« 


Lllll 


ANAtO  MT.^  . 
A. 

ABdomen.  . '  ":  *"  ' 

Abduftor  Imlicis.        '*•  • 
•    Oculi.  .  • 

Minimi  digiti.  '  ' 
Pollicis.  ■■• 
FoUicis  pedis. 
Minimi  digiti 

Abdudoret. 

Abducent  Mufckt.       '  ^ 

Abomafoi; 

AImmmii. 

Abortive. 

Acantha*  ,  >  * 

Accelerat6ret  UruHBL 

AccefTorius  WiUk^  .*;". 
Acetabulum.  .*  ' 

Acnt-fiMnuaTttttieS. 

Acromion.  ' 

Acromphalon. 

Acros. 

Adducent  Mufclci^ 
Addu^ores. 
Addador  Oculi. 
Pollicis. 

Pollicis  pedia.  *' 
Aden.  .    ,  'l' 

Adeps. 

Adipofa  Membrana.  '  '  '"  * 

Vena.  '  ; 

Adipofi  Duflus.       -  ""     • , 
Adnata  Tunica.        .  ■  '  '  ' 
Aifteteiinm.  " 
AlbugjaenOcna  -  - 


Album  Oculi. 

Aiopecy. 

Alphua. 

AUfonieaMurcuIi. 

Procefliu. 

AUaatoia. 

Allantoidc;. 

Almonds  of  the  £ars. 

Alopex. 

Alvearium. 

Amnion. 

Amnios. 

Amphileflroides. 

Amphibran<:hia. 

Amphidanim. 

Anallomofia. 

Anatomy. 

Aochile. 

Anchyle. 

Ancon. 

Anconzas. 

Aocyroidea. 

Andratomy. 

Androgyne. 

Andro^prnna.  ^ 

Amnai  SecftdoB. 

Animation. 

Anifcalptor. 

Anmittes  MafcolL 

Annular  Cartilage. 

Annularis  Procerus. 


Aothelix. 


Digitized  by  Gopgle 


An  Alphabetical   1  N  DEJC 


Anthclix. 

Antm^  ,  ' 

Anmdes. 

Aniic&rdium. 

Antiperiftaltick. 

Antithenar. 

Antitragut.       .  . 

Anus. 

Aorta. 

Apcricns  PalpebrA  reflui. 
Aponcurofis. 

ApopHyfis. 

Appcndjcula  Vermi-tbrmis.* 
Aquacduflut. 
Atjualitrulus. 
Aqueous  Humour. 
Aranca  Tunica. 
Arcualb  Offa. 
Areola  Papillaris. 
Artcria  Bronchiali*. 

Venofa. 

Vena. 

Artery. 

Arthrodia.  -  . 

Arthrofis. 

Articulation. 
Arytaenoidcu*. 
Affimilation. 
Atlas. 

Attollens  Auriculatn. 
AttoUens  Oculoi. 

Narcs. 
AttoUcntcs  MufcuU,  . 
Auditory  Nenre. 
A urtculx  Cordis.      ,  ,  .• 
Axillar  Veins. 

Arteries. 
Axis.  '  •«* 

Azugos. 
Azygos. 

Balanus. 
Barrel. 
Bafilarc  Ot. 
Bafilica  Vena.  . 
Bafio  Glofliira. 
Bafw. 
Bathmis. 

Bclenoidcs.  '  . 

Bibitoriu*  Mufciilui* 
Biceps. 
BiU. 

Biventcr.  , 
Bladder. 

Blood.  '  . 

Bones. 

BrachiKUS  Extcmus. 
InternMs. 

Brain. 

Breafta. 

Bregma- 

Breve  Vas. 

Brevis. 

Bronchus. 

Buccinator. 

C. 

Czcum  Inteftioum. 

Calamus  Scriptoriut. 

Calcaneus* 

Calcis. 

Caha. 


t 


Calx. 
Canal. 

Canini  Dentes. 

Caninus, 

Canthus. 

Capillary  Veflels. 
Caprcolaria  Vafa. 
Capfulac  Co  ni  munis. 

Atrabilarix. 

Seminalcs. 
Cardiacus  Plexus. 
Carina. 
Caro. 
Carotides. 
Carpus. 
Cartilage. 

Cdrtilago  Enfifbntiis. 
Carunculse. 

Myrtiformes. 

Oculi. 

Papillares. 
Cataclida. 
Cara  Vena. 
Ccllulx  Inieftini. 
Cephalica. 
Cephalopharyngx  L 
Ccrcis. 
CerM. 
Cerebellum. 
Cerebrum. 
Cervical  Artaries. 
Cerumrna. 
ChaUza. 
Choana. 

Chokdcxhas  Dii£lu8. 
Chondrofyndefmus. 
Chorda  Membrana. 

Tympani. 
Chorion. 
Chorides. 

CbryUalline  Humour  ef 
Eye. 

ayle. 

Chylificati*. 

Chyli  Rcceptacnlum. 

Chymus, 

Cicatticula, 

Cilia. 

Ciliare  Ligaroentum. 
Cion. 

Circulation  of  the  Blood. 
Circumagentis  Mufculi. 
Claudent  Mufclcs. 
Caviculx. 
Cletdion. 

Clinoidc*.  .  . 

Clitoris. 

Clypcal  Cartilage.  .  ^ 
Coat. 

Coccygis  Os. 
Coccygjeus. 
Coccyx. 
Cochlea. 

CoBcum  Inteftlnum. 
(ialia. 

Cocliack  Artery. 
Ccelum. 
CoUiciae. 

Collum  n^inus  Uteri. 

Colon. 

Columnac  Cotdia. 


the 


Columna  Nafi. 

Oris, 
Columetta. 

Commiflura   CraiBoris  Nervis 
emula. 

Common    Receptacle  of  the 

Chyle.  • 
Common  Senfory. 
Complexus. 
Conarion. 
Concha. 
Condyli. 

Condyloraia.  - 
Congencrea  Mufculi. 
Cunglobate. 

Conglomerate.  ' 

Conjunfliva  Tunica- 
Connivcntes  Glandular. 
Conoides.      •  '  •     •  ■        «  ■ 
Conftriftor.  * 
Con^lri^lores.         .  •    -    •  * 
Cor.  ■ 
Coracobrachialif. 
Coracoidcs.  ♦ 
Cornea  Tunici  OG•li^  ' 

Corona. 
Comua  Uteri. 
Comicularis  ProceiTua. 
Coronale  Os. 
Coronalis  Suturo. 
Coronaria  Vafa. 
Corone. 

Corpora  Camofiu 

Oliviria. 

Pyramidalia. 

Striata. 
Corpus  Canofum. 

Gl  andulofom. 
Corrugant  Mufcles. 
Corrugator  SuperctlH.  '* 
Corypne. 
Coftat. 
Cotyle. 
Cotyledon. 
Gotylcdoncs. 
Coxae  Os. 
Gbxcndix. 
Cranium. 
Cremaftcr. 
Cribrofum  Os. 
Cribrum  Bcncdi<5lam. 
Cricoajrytenoide*. 
Cricoides. 
Cricothyroides. 
Chrifla  Galli. 
Crittat. 

Crotiphick  Artery. 
Cruor. 

Crura  Medulla  Oblongtt*. 
Crural  Artery. 

Vcm. 

Cruteua. 
Cms. 

Chryftalline  Humour. 
Chryftanoidcj  Tunica. 
Cubical  Artery, 
Cubi-forme. 
Cubit. 

Cubit«as  Intcmus. 

Extemus. 
Cubital  Mufcles. 


to  £Hh  VOLVMES. 


Cucullari!;. 
Caoet-forme  Os. 

Off*. 
QttaiMoas  Gbnds, 

\cflcl8. 

Cuticle. 
Cutis.  • 
Cycma. 

Cymbe-lbniie  O** 

Cynodefmus. 

CyaicsGemeUi. 

Dtrtos. 
Dirtttfl. 

DeicrcDtta. 
Deltoiilct. 

DcprelTor. 
I>epKiincn5, 

i\uricularuiti, 

Labii  infcrioric* 

LaHiorutn, 

Otuli. 

Humilil* 
Detrufor  Urinz. 
Dicrcfts. 

Diaphranontei. 
Dialiole. 

P^ttrick  MuUle*. 

Digcflinn. 

Digitoium  Teofor* 
IKhnttion. 
Dflatores  Alanunj  - 

Diffitnilar  Parti; 

Dorfi  I  ongiflimus  (^hhfcKlus.) 
Dorfum. 

AlimentaUt. 

Bilarius. 

Choiedocttl 

Epaticutj 

Cnyliferuf. 

Futcrestieti*.  . 

Rorifcrus. 

Salivates. 

Thoracic  us. 

Umbilicalii. 

Urinarius. 
Dnoddnm. 
bit*  BlUter. 
B. 

Ear. 

£lev»tior  La^iii  Infcriurir. 

Supcrioria. 

Labiorum. 

.  Oculi. 
devttiQfn. 

Elythroides. 
£inbr^ototiiy« 
Emiflftry  of  a  GUo^ 

Emporium. 
EmulgCDts. 


Enarthfofis. 

Encaif.is. 

Enccpbiiloc^ 

Encnolum. 

EnH-formis  GutihgO. 

Enthrodcs. 

Epar. 

Ephclzum. 

Ephlptium. 

Epidermis. 

EpigiOrick  Artery. 

Epigallrium. 

Epiglottif. 

Epigonafii. 

Epiphvfis. 

Sinittra, 

Epiploon. 

Epinon; 
Epifphacfift. 

l-'.rilirapbxlWi 
Epomis. 

Ereflores  PcntCi 

Eihmoidcs. 
lAijiach'san  Tube. 
Exana(K)mofis.  ^ 
EKtcnfor  Carpi  Radtalti. 
Extenfor  Carpi  Ulnark.  ^ 
Indicis. 

jprimi  Intemedii. 

Scctinc^i  Ir.tcmoitit. 
Miaicni  Digiti. 
FolUcU  Peoii  bievit. 

Externas  Auus4 

Extrtvalated* 

Eye. 

•Licla. 

F. 

Fallnplao  Tjibetf 
Falic. 

Farci  minalI»Tllllict* 

Fafcia  Lata. 

FafctaU*  Mufailusi 

Fatt. 

Fauces. 

Femoredt. 

Femur. 

Fcncftn  Ovftis. 

Filira  Auri*. 

Fibrar. 

Fibres. 

Fibula. 

FilamcntJ. 

Fifiula  L^crynttttt. 

Fttlmonit* 

Sacra. 

Urioim* 

Flcfh. 

Flexor  Carpi  Radbtwi 
Ulnaj-is. 
Sccutuli  Intemodii  digiui 
TcRu  Intemodu. 
PoUicis  pedis  longus. 
Frimi  &  Secundi  Offis 
Fdlieit. 
Focilc  Majus. 
Miout. 
LIUU 


I  Focile. 

i^«etus. 

FolUcaliit  Pelf  if. 

FonmOl  Licrymale. 

Arterix  daw. 
BSatritLwemui. 

Fornix. 
Fovea  Cordis. 
Frcnulmii* 
Frxnum. 
Frootalis. 
Frontis  Os* 

Funiculus  Intefiiacroia. 
FurcalcOs. 
Furcella. 
Fuicala  Superior. 


Gall. 


Bladder; 


GalailophorL 

Gargarcon. 

Gafte  roc  h  nem  i  u  m. 

Gifieracbnemius  Externgt^ 

Intcnuu; 
Gaflero  Epiplnci; 
Gemellus. 
Gemini. 

Getninous  Artoktl 

Gena  Malt. 

GenefAdoR. 

GehioglofTum. 

Ge&iohyoideiM 

Genirart. 

Ginglimus. 

Glaciali*  Humor.  •, 
Glftodulae  Miliares. 

M\rtifbrtne>» 
Scoacex. 
Glands; 

Glltodula  Finealts; 

Fituitaria. 
Gltodulz  Lumbares. 
Odorifecx. 
Renalct; 
Glar.^ulofum  Corpus. 
Glandulofa  T^nica. 
Gtctfy  Humonr  of  the.Eye^ 
Tunick  of  the  Eye* 

Glene. 
Glenoides. 
Globulus  Nafii 

Glottis. 
Glutei. 

Glnueus  Major. 
Minor. 

Glutta. 

Glutos. 

Gracilis. 

Grapboidev 

Oala. 

Gullet. 

GuigitUo* 

Gtttttl  OiViilige< 

Gutfc 


Vci 


Hean. 
Helix. 


Digitized  by  Google 


An  Alphabetical  INDEX 


Hcpar. 

Hcpatica  Vena. 

Hircuf. 

Hirquus. 

Homoplat*. 

Humerus. 

HumilU. 

Humours  of  the  E7e. 

Hyaloide*. 

Hydatoides. 

Hymen. 

Hyoidc*. 

Hyothyroidej. 

Hyperoon. 

Hypochondrium. 

Hypogaftrick  Artery. 

Hypogaftrium. 

Hypofiloidea. 

Hypotenar. 

Hypozoma. 

Hypofilogloflus. 

Janitor. 
Jecur. 

Uterinum. 
Jejunum  IntcUinum, 
lie. 
Ilium. 
Ilia. 

Iliac  VelTels. 

Iliacus  IntcmtN. 

Ilium  Os. 

Incifivus. 

tnciforec  Dentes;' 

Incifivi. 

Incus.  ^ 

Indicator. 

Indignitorius. 

Indurantia. 

InduHum. 

Infimus  Venter. 

Infn-Spinatu*. 

Infundibulum  Cerebri. 

Rcnum. 

In^acn. 
Inium. 

Inominata  Tunica. 
Ofla. 

Inominatus  Humor. 
Inofculation. 
Intercoflal  Arteries, 
Veffds. 
Intercoftales  Externi,. 

Intcrni. 
Interfbraminium. 
Intemus  Auris, 
InterofTei  Manus. 

Pedis. 
Inter  fcapulario. 
Intcrfpinalcs  Colli. 
Intcliinales. 
Involucrum  Cordis. 
iTchias  Major, 
Minor. 
Ifchium. 
Ithmoidea  Oflk. 
Jugalc  Os, 
Jugular  Veins. 
Jugulum.  K. 
Kidneys. 

L. 

Labyrinth, 


Laccrtus. 
Lacrymar. 

Lacrymalc  Pun^um. 

Lacunx. 

l.amdoidcs. 

Laminar. 

Latiflimus  Dorfi. 

Lcno. 

Lentiiorm  Prominences. 
Lepidoidcs. 
Levatures  Ani. 
Lien. 

i..rgamcntum. 

Ciliarc. 

Linea  Alba. 

Lingua. 

Lingualis. 

Liquidum  Nervorum. 
Liver. 
Lobe. 
Longanon. 
LungifTimus  Pollicit, 
Fcmoris. 
Longus  (MffcMlta). 

Cubiti, 

Radii, 

Tarfi, 

Colli. 
Lopbia. 

Lumbftlcs  Mulculi. 
Lumbaris  Vent. 

Artefia. 
Lumbrical  Mufdes. 
Lumbricftles. 
Lumbhculi  Pedis. 
Lungs. 

Luxgtor  Extenras. 

Lympha. 

Lymphatick  VeCfcIs. 
Lympbxdu^s. 

M. 

Malleolus  Pedis. 
Mamma. 

Mammary  VeflTcls. 
Mammx-formcs  Proceflus. 
Mandibulo.* 

Marrow.  « 

Marfupialis. 

Mafleters. 

Maftication.  J 

Mafloidei. 

Mater  Dura. 

Tenuis. 
Matrix. 
Maxilla. 

Superior, 

Inferior. 
Meatus  Auditorius. 

Urinarius. 
Mediana  Vena. 
Mediaflina. 
Medius  Venter. 
Medulla  Cerebri, 

Oblongata, 

Spinalis, 

Offium. 
Medullary  Van. 
Membrana. 

Mufculor.  Com  munis 
Adipofa, 
Camofa, 
Kiflitant. 


Membrana  Urinaria. 
Mcmbranofus. 
Memory. 
Mendola  Sutur*. 

Meninges. 
Mcninx. 

Mefaraick  Veins. 
Mefarxum. 
Mcfcntery. 
McfentericJc  Arteries. 
Mefo- Colon, 
Mefo-Pleuri. 
Meta- Carpus. 
Meta-Condyli. 
Mcta-Pediuro, 
Meta-Tarfus. 
Miliares  GlanduLi*. 
Mitrales  Glandular. 
Mola  Gena. 
Molares  Denies. 
Monocolum. 
Morfus  Diaboli. 
Motorii  Mufculi  Oculi. 
Mucilaginous  Glaads. 
Mucro  Cordis 
Mucrunatum  Os. 
Mufcle.  / 
Mufculus  Stapidfs. 
Mttfculus   Tubjc  Novus  V44- 
falvse. 

Auriculae  Anterior, 

Tragi, 

Antc-Tragius. 
Mufcle  Vein. 
Mufculus  Nauticus. 
Myclos. 
Mylogloflum. 
Mylohoideus. 
Myodes  Platifma. 
Myologia. 
Myrach. 
Myrinx. 

N.  . 
Nafalis  Mufculus. 
NafiOs. 
Nates  Cerebri. 
Naviculare  Os. 
Nerve. 

Neurology,  ' 

Neurotomy. 

Niftitans  Membramu  ' 

NothK  Coft*. 

Nucha. 

Nuckianse  GlMduUe. 
Nutrition. 
Nymphz. 
Nymphatomy. 

O. 

Obelae. 

Obliquus  (  Mufculus.') 
inferior, 

Superior, 
Major, 

Acclivis, 

Afcendcos. 

AMris. 
Obturator  Extemus, 

Internus. 
Occipitalis. 
Occipitis  Os. 
Occip.  Frontal. 

Oculus.  Ocal*- 


Google 


Oculorum  MoMKCI^ 

Odoniodes. 

Oefophagus. 

Oeruphigcul.*        •  > 

Olecnaon. 

OliadoryNervec... 

Olivaria  CorpoCA. 

Omentum. 

Oraoplata. 

Ompnalmicui. 

Optick  Nerve. 

Orbicular  Bone. 

Orbicularis. 

Falpebrt. 
Orbiter  Extemiu^ 
Intenitti. 

Organi. 
Ot. 

Ck  aicic 

Mali. 

Ungui*. 

OcdpitrL 

Palati. 

Sphiciioidet. 

•nnc*. 

Ofcula. 

GlTa  Parietaljt. 

Temporft. 
Oftcologia. 
Ovalis  Fendb*. 
Ovarii.     .  '  . 
Ovidufiiw. 

Palati  Os. 

f Alito  Salpingzui. 

SttphyliiniML 
Palatum. 

Pklmari.  Brevi,.  > 

Filpcbne. 
Pancreas. 

PanniculiM  Otmnfil 
Papilla. 

Papillx  InteAinoram. 

Papilliiruiii  Fraocffita, 

Poramcnis, 

Paraflatx. 

ParenccpfatloHi 

Parenchymata. 

Paiencbymouc 

Parietal  Bonca. 

Fariftmia. 

VutMidet. 

Parvagum. 

Ptevam  &  CraiTum. 

Thdiericlr  Nenca. 

Pcftineus. 

Pe6\id«  0(. 

Feaonlw. 

Pediura. 

Pcacn. 

Idvis. 

Aurium. 

Cerebri. 

Renum. 
FerfocaiK  Mufculus. 
Digitorum* 
Pednoi. 
PcffilCMllik  '  . 

Fedw. 


Pericardium. 
Pericranium. 
PeriophdMlnilimb 

Ferinanim. 

Period  us  Sangiiipls. 

Pcrioftitim. 

Pcriftaltick  Motion.  . 

Pcrilhphylinus. 

PerilieiM. 

<Perillonaeuin. 

Peritooasum. 

Ferooa. 

^CfOMHW  Primus. 

Secuoduf. 
PetrofumOl.' 
Phalanx. 
Pharyngetmm. 
tPbaf7nx. 
Pbyltrum. 
Fhrenca. 

Phrcnctick  Veins. 
Pbrcnick  Veffels. 
iPia  Mater, 
ginealis  Gltudulc 
Fingucdo. 
Pinna  Auris. 
Piruiraria  Glandala.  * 
Placenta  Utcrin^u  . 
'naataris. 
Planta  Pedia. 
Pleura. 

Plena  Choroidet. 
Nenrofiu. 
Retinlaria.  . 

Pneumonic*  Vesa. 
Pomum  Adami.  .  .. 

PonaCerebti. 

iPoplitsea. 

FopUtKiii*     ■   •  .■ 
^orta  VeM. 

Porus  Bilarius. 

.Primse  Vic 

IFkauuiorltidHQiMntBft 
Teica. 

Proftatx. 
iProftomia. 
Pfoos  Magnus. 

Parvus. 
Ptet^o  Palatinut. 

PharingSBOa. 
Stapbiumn  JSxIenMUt 
Im 

Pterigiuia. 
Ptcrvgoide«a,. 

Ptcryllapl 
Pubis  Os. 
PulmoiMfk 

Vena. 

Pulmonary  Vcffcls. 
Pulmones. 

Fun£him  Lacbrymalt. 
Saliait. 

Pupilla. 
Puppis  Vena. 
Pylorus. 
Pyramidales. 
Pyramidalis  Mufculus. 
Pyri  formis  Mufculus. 
Q. 

Quadntw  Femocii.  • 
Gene 


IQuadratus  Lumbonm. 
Quadragctnioi.  - 
.  B« 

Rabdoidea. 
Rachitx. 
Radiales: 
Ramifications. 
Ramus  Anterior. 

Ranula. 
Ranularea. 

Rai 


etta. 

Receptaculum  diylL 
Receptacle  of  theCbyliQ* 
KcBti  Minorea. 
ReAam  IntefiuHtm. 

Major. 


Mijor. 
Mualoa. 


RccurreiikNfl 

Regio. 

Renal  Artery*'. 
Rcfpi  ration. 
Rete  Mirabile. 
Rcricularii 
Reticulum. 
Retiformis  Flexua. 


.1; 


RetiMk 

Rccradorea  Alanun. 

Rctrahens  Auriculam.  • 
Rigbt  Mufcleaof  An  HM 
Rnima. 

Roriferus  Dufhis.  '  • 

Roftriionnes  Floceiaa. '  ' 
Rotator  FeaMMii  11^^ 

Rotnla.  '  '  ii 

Rotttndia. 

S. 

Sacculus  Cbylifenis.   ■  .- 
Gonlk 

Saccus. 

Sacer  MufcuUuL  ' 
Sacro  Lumbalig. 
Sacrum  Os. 
Sacittalis  Sutura. 
Sauva. 

Salvatella.  ■' 
Sangutficatioib 
SapHzna. 
Sartorina. 
Soaleni. 
Scapha. 
Scaphoides. 
Scapularia  ~ 

Intenitts. 
Sclerotica  Tunica. 
Scrobiculus  GirdiSi 
Scutifbrme  Oa. 
Scutum. 

Scyphoa,  •*•• 
Seeug. 

Secretion.  •■ 
Sec  undine 
Segmoidalea. 
ScUafiqaina*    >  :  - 


Oi.. 
.'.url .,' 


^  t  fl. 


Digitized  by  Google 


Sc mi  Luimm . VoiTultti^ 
Semi-Membranofu*,  ...  i^^.  _^  i 
Spinatus. 

'J  endinofus.  '..  . 

Senfbrium  CummoiM.  ' 
Septum  (^jrdis. 

Lutiduiu.   1-  :  ■ 
Tnnhetfvmt,' 
Spmtits  Aiutcus  Major, 

Minor.  ■ 
FoAicus  InfcrioiV-  - 

Scfan^uitlca  Oflirf      'i:-;,  :  •,.,>. 
^iginoidts.       •  . 
Similar  Parts. 

Sincij  ut. 

MenliMtuiij. 

Cirmrf.    .  .:::7j<j;..i 
•Skeleton.  , .  . 

Soleus.  r-    ;  I 

Speculum  I  iicftlum,:  i., 

Spermatid  k  Vtnl  jf.  . 

Sph.Tnoicblis  Sutura  :■ 

fciplia-noidcs,         .-hi-',  l'.  .• 
Sphscnpplatious.    '  ' 
Sph«ncpharinga.*us. 
,  Sphenois.  ■ 

{Jha-noptcriga-CftiaiiOtti. 

SpagitidM. 

.'—■tSiiir:. ■':■  ■[ 

Spina  Dorfi.      . -r,f:'.  \  ,     ;  . 
Spioalis  ColU.  ..t;.-.'; 

Spiriis  Animat.  .  '  x  >i 

Spleen.  ,         ,  , 

Splenetic  k  Artccv. 
Spon^coidca.Vftw*  )<.'•. 

Spufj*.         . .  :) 
Stapes. 

Stcrnohyoulcs. 

Stcrnothyroidcsniiiiii/H . .  \ 
Stenram  Os.  ., , )  . 

Stnni-.Kh.  •  -.  ,,.M  .:, 

Stomachus. 

Stylo^^hondro-Hoidfftts.::  ' 

S  t  y  I  ( >c  f  ra  t  ( >hyoid6lt»oi  3  •. . ; : 

Stylui.'Hlr<:.  - ,  ,    .  " 

Styloplonum.  ' 
Sty  lohyoiHius.  •  • 

Sty  lopharin^xus. 
Subcartil.i^inoum. 
Subclavian  VftffcilitZ  , 
Subclaviui.  i,^:.j4 
Subvutancus.      ."  ■• 


i>ubimits. 
Sublingualer. 

SubT-ajHilaris. 

Subiiantia  Corticalis.  V 
Succenturian  Renes. 
Suctus  raticrcaticus.  .p 

Sudor. 

8ttn«rthrofis.  .fJ'li;; 
Supcfbus  Mulculus.,  - 


I  Sup' 
Supcrloctation. 
ISupcrfcapuIaris. 
jSupioator  Kadii  Br 

JwiprtuSpinatus. 
\^  ScftpuUnk 

Suralis. 

Sural  Vein.  •< 

Sufj^onforTcfticuli. 
Surpcnforittiij. 

[Sutiira-  i, 

Sweet- Bread.  ..  ■ 

p)nartlirofi«. 

'^ynchoiulr^c;^ 

Syncurofis, 
Syntcnofij. 
!lSynthcfis. 
teyiiymcr.li*. 
iSyOolc, 

Balus. 
^irfus. 

"^rccti). 

Temporalis  Mofc.  - 
'IVmporalia  Oflii 
Tcnar. 
1  endon, 
'i'enfor*.  - 
Tcrcbrum. 
I'cres  iMajor. 
^  Miooc 

Terfor.   V 

Tciici.  ■  ' 

Cctebn. 
Tctragonus. 

:  'I  halami  Upucorum  iS^ervoram. 
Thcnur. 
Thorax. 
Thyn^us. 

Tbyroarytafnoidfcs* 
Thyrcoda:tc. 
Thyreolhphilinus. 
Th  yroidcJB  Gland. 
_  Tibia. 

'Tibialis  Antfctis. 
I'oflicua. 

Tonfilla:. 

Torcular  Herophilt, 
Trachara. 
s  Tragus. 

Tnnfverlalis  Colli. 

Mufculus. 
Jfcdis. 
Penis. 
Sanirs. 

Trapezius. 

Tnungularc  OflSculum'. 
'1  riangularis. 

Triceps, 
Triculpidcs. 
Trigcminum, 
Trochanter. 

Trochlea. 
1  rcchleari?. 
Tuniclc. 

T  : '  .  -  Fallopian^. 

£ull;icbiaji«:. 
Tttbuli  Laaiicri. 


Tunica  V  iginalii;.. 
Tympanum. 
I  ■       V  k 

VagiMlis'Gfll*/ 

Tunica. 
YaiTula  Major, 

Valves.  ,7 

ValyulK  Coniiiventcfc.     ■  "^-i- 
jiVaricorani  Corpus. 
' Vas  brcTC.  ^  :• 

Vafa.  .  1:.:  .:  ■,  jj- 

Hcfercmia,  • 
Laflea.  i 
r.ympbaticaw 

vaniMuicuii.  • 

Vaibis. 

Vaftus  Extcrnus,  .;..ui..;;^ 
iVcin. 

IVenr  La5(»e 

Lymphatics.  .".  ' 

Pneumooica;.  .  ' 
Praimitii.      .  ;  :   iH'  ^ 
Venter  Infimus.  n*!*!  t 

Venters.  v   •;>,'x.'f<jv  - 

Ventres.  •;,,::T* 
Ventricle.  .•.l;iiH^ 
Ventiiculus.        .;..■<.   I  .i, 
'Votfriculi  Cerebri/  i  1 

t!ordis.  ,      .  f^^ 

Vermivuiarcs.     .  '♦br.^i.:  .. 
VermifofiaiaPfoceflus,       <  <j 
Vertebrae.  .ayi^j;.  " 

I  Vertex 

Vcllca  Urinaria.  i.  ^ 

i  Veficola  I  ol  1  is.  •  1 ;  r ;  air.  r; :  .,^v 
NVeficttlae  Scminales.  ' 

Vclpertilionum  Air.  ,rr»<.:' 'ill 
jtVeiJibaium.-  '  -  •.t, 

l^ibriflk;  1 

Vifcera.        .  ...  .^x 

Vifxpn 

ViforMKiB  NorvBt 
fVicriout  Humours. 

1  unidc 

Ulna. 

'Umbelical  Region 
Vcfl'cU. 
Umbdiou. 
'I  Unguis. 
pVocal  Nerves. 
*  Volvulus. 
.Vomer. 
'  Uracbai. 
Ureter. 
I.  Urethra. 
'Uterus. 
Uva. 

Uvea  McQibrana, 
Uvigcnx 
\  Uvula. 


[Watry  Huoiour. 

X)  phoidts. 


Zootomy, 
Zugomancus. 
Zyt;oma. 
Zygoma  ticuot 


Digitized  by  Google 


ft  mak  VO  LV  MJES. 


PiMiy  and  ^bR^WMv. 
A. 

ALtitade  of  tboSye. 
Attitudes. 
Afpeft  Double. 

B. 

B«is-R«lief. 
finft. 

C 

Ouriatidei* 

Carton*. 

Cement. 

Claro^rouD. 

Compartment. 

Contours. 

Cafting  of  DrtpMy. 

Compofition. 
Contraft. 
Crayooft,  ^ 

Decorum. 
Deeradftdoo* 

Dencln.  .  , 

•  Defign. 
Diftcmpcr. 

Dnpery.  •  .'" 

Diftnceof  the  Bye* 
Doable  Afpefi. 

Etchins. 
Eafil  Piccea. 
Extrcniitiea, 

F. 

G. 

Grand  Gaflo. 
Grotcfque  Work* 
Grouppe. 

H. 

Hatching, 
ileieht  of  the  Eye« 
I. 

Ichnogcmpby. 

Lt.  < 

Layman. 

Line  of  theSedioQ  inferfpec- 

Local  Colours. 

M. 


Rcpofe. 

Sccnograpby* 
Symmetry. 

Sculpture. 
Stucco. 

Taille  Douce* 
Tcint. 


S. 


T. 


Ui 


,  4ff^iaikur^  and  HartiUaaf 

'  lems. 

A, 

ABla£Uti(Mu 
AbUquesdon* 
Abnodation. 
Agriculture. 
Lmpelite. 
kmnuufttkn. 

a  , 

Sttbttnenlttioo. 


MorcJquc  Work. 

O- 

Ordonrancc. 
Orthograpbick  View. 

P. 

PerfpeftiTe. 

Aerial. 
^  Lineal. 

Praaicol. 
8pecttUiife« 

Plinc. 

Plaftice. 
Poarttatti; 

Prints. 
Profile. 

K 


j   Oftkkt  and  Paffemve, 

I  A.  . 

ACklcntal  Point. 
Altitude  of  the  Eye* 
Anacamptick«2r«r  '    '  '  • 
1  Anaclaticks. 
I  ^ngle  of  Incidence. 
I  Refledioo* 
Refradioa. 
I  Refraaed. 
Aperture. 
AppvcDt  Place. 
Aicif. 

I 

■token  Ray. 
Borahw  Gtafi. 

C, 

Camera  Obfcura.. ' 
^tacaudicks  5  or, 
Caufticks  by  RcUtrftioo. 
Catadioptricai  Telefcope* 
f adietoi. 

;  of  Incidence. 

bof  Reflexion, 
dc  dmt. 
un  Aini..'" 
Ray. 
Concave  Glaflet."  ■ 
of  Rays. .  • 
ifiaTedYmoa. 
iveiglagRoy^ 

p. 

lIRoofn»'    '.  1 ' 
Tent. 
Dioptrkks. 
t>irc£l  Ray. 
Pifiance  of  the  £f«, 
'^Bafc': 
VHiod.  : 


Divergence  Point. 
Diverging  Raya. 
Doable  Afped. 

F. 

Faint  Vifioou 
Jfcocus. 

Vtftuat 

Front. 

Line,  ■  ! 

H. 

Keiglit  of  thcEyo.'  * 
Horopter. 
HoitMNitid  Line* 
t 

Ichnography. 

Incidence. 
Incident  Point. 
Ray. 

Inclination  of  a  Ray* 
InflcdioQ. 

L. 

Lens. 

Line  Horuontal. 

Geometrical. 

Tcrrcftrial. 

of  the  Front.' 

Vertical. 

of  the  Station. 

Objcaivc.' 

Section. 
Locus  Apparens. 

M.  . 
Magick  Lantern. 
Mean  Axis. 
MenifciuGlafa. 
Miciolbipe*  ^ 

Objea  Glafs. 
Obfcura  Caixieia«! 
Opticks. 
Optick  GlafTes. 
Pyramid. 
TViangle. 
P; 

Parallel  Rays. 
Pencil  of  Rays. 
Plane  of  the  Horopttf* 
Reflexion.  . 
Refiaftion. 
GeometricaL 
VerticaL 
Pcrfpeaive. 

Lineal. 
Aerial. 
Fnaical. 
Speculative. 
Plane  of  the  Projeaion. 
Point  of  Concourie. 
Divergence. 
Incidence. 
Principal. 
Pole  of  aGlaff. 
PtetbitK. 
Priodpal  Ray. 

Point. 

Prifm. 

R. 

Radiation.  , 
Rainbow*  .  . 

Ray  I 


Ray 


1 

Digitized  by  Google 


j4n  Alphabetical  INDEX 


Ray  Direa 

of  Incidence. 
Rcflcftion. 
Rays  Convergenti 

Divergent. 

Parallel. 
Refleaion. 
Rcfleaed  Ray. 
Rcfleaing  Tclcfcope. 
Refraaion. 
Rcfraaed  Angle. 
Refraaion  from  the  Perpendi 
cular. 

to  the  Perpendicular. 
S. 

Sccnography. 
Sciograpny. 
Sciopticks. 
Scnhblc  Point. 
Species  Vifibilcs. 
ScenographicJc  Projcaion. 
Similar  Light. 

T. 

Tabic. 

Projcaine. 
•  Raied. 
Tclcfcopcs. 

Aerial. 
Reflcaing. 
V.  . 

Vertex  of  a  Glafs. 
Vertical  Line. 

Plane. 
Virtual  Focus. 
Vifiblc  Species. 
Vifion. 

Vifual  Angle. 
Point. 
Ray«. 


Botany,  Natural  Hiftory,  and 
Meteorology,  &c. 

AByf,.        ^"  . 

Acidul*. 
Acrofpire. 
iGther. 

.£fchyooiiicnou5  Plants. 

Air. 

Ala. 

Alabaflrum. 

Animals. 
Animalcula. 
Anthers; . 
Anthology, 

Apctalous.  ''i 

Apices; 

Aquatick. 

Aquatile. 

Arboreous. 

Arborift. 

Attire. 

Aurelia. 

Arifla. 

Afpora^us. 

AfperifoliatC. 

Atmofphere. 

of  Confident  Bodies. 


Auripigmcntum. 
Aurora  Borealts. 
Awme. 

»  . 

Bacciferous. 

Baccivorui  Creature. 

Birds. 

Bivalves. 

Blood. 

Botanicks. 

Bot^nift. 

Botany. 

Bulbous  Roots. 
Bulbus. 

Calyx. 

Capillaraenta. 
Capillary  Plants. 
Capitatsc  Plantar. 
Capitulum. 
Caprx  Saltantes. 
Capreoluj. 
Capreolatac  Plant*. 
Capfula  Seminalis. 
Capfulate  Plants. 
Carbunculation. 
Carina. 
Caro. 

Cajior  and  TotUx. 
Cauliferous  Herbs. 

Caulis.  .r 

Chryfalis. 

Chives^ 

Cirri. 

Clafpers.        -  ^ 
Compounded  Flower, 
Coniferous  Plants. 
Convolution. 
Cor. 

Comiculate  Plants. 

Corpufdes. 

Croci. 

Corymbus. 

Corymbiferous. 

Culmiferous.      .  • 

Culmus. 

Currents. 

Cyma. 

Damps  in  Mines.  .• 
Deciduous  Flowers, 
Dcfluvium. 
Dcterration. 

Dew.  :  • 

Diaphaneity.         ' .  • 
Difrorm  Flowers. 
Digitatum  Folium. 
Difcus. 

Diflimilar  Leaves. 

Dorfiparous  Plants. 

Draco- Volans.  '     '  ■• 

Earth. 

Earthquakes. 

Ebbing  and  Flowing  of  the  Sea. 
Echinus- 
Em  pale  mcnt. 
Epiphyllofpermous. 
Equinus  fiarbatus. 
Equivocal  Generation. 

F.  . 


I  Ferruginccus  Waters. 
Fifhes.. 

Flower  of  a  Plant. 
I  Fluores. 

I  Flux  and  Reflux  of  the  Sea. 

Foliation. 
iFolliculus. 
Formed  Stones. 
Foffils. 
Frontatum. 
Frumentaceouj. 
I  Fundus  Plants. 

G. 

[Gemma. 
Obniculum. 
Glans. 

Gramineous  Herbs.. 
Gregarious  Birds. 

IL 

Hail.  ' 
Halo. 

I  Halo's.  ;  " 

Harmitan. 

Hippcus. 

Hurricin.  ..-     •.. ,. 

Hypophyllofpermous. 

•  I. 

jce._ 

Ignis  Fataus. 

Imbricated.  . 
I  Inoculation. 
Impcrfea  Floweif, 
Plants. 

'  Infitio. 
Ilnicmodium. 

J  Lampadios.  " .  •  •  • 

Leacl.  .  '     ^  .  ■• 

Legumen. 

Legumcn«us  Plants. 

;  Levant. 
J  Load-Uone. 
Loculamcntum. 
Lonchites. 
I  Locuflz. 

M. 

Maculae  Solares. 

I  Magnet, 
Magnetlfra. 
I  Malleolus. 
Marchafite. 
Medulla,  Cor. 

of  a  Plant. 
[Mercury. 

Metals  and  Minerals. 
I  Meteors. 
Mimofz  Plantae. 
Monopctalous  Flower. 
iMonfoons.  • 
I  Mudfuckers. 

N  ■. 
[Natural  Hilbry. 
Necydalus. 
Ncrvtts. 
Nitre. 

[Nucamcntum. 

Nuciferous  Plants, 
j  Nucleus.  .  . 

Nympha.  ' 

o. 


Google 


ta  Both  yOLVMES. 


Oculus. 

Officulum. 


Flower. 


fanicula. 

Ftpillii 
,  Pappofe, 

Pappus. 

Fuafelenc. 

Farafytical  Flintti 

Parhclii. 

particles. 

Pcdiculas. 

Fcnoata  Folio. 

Telaeue. 

PcwU. 

Fetrifa£lion. 

finiMtm  Folia. 

FiTcivoroiit  Aiiiin*U. 

Pithias. 
•Plants. 

Plume. 
'Fblypenloitt. 

Polyfpermr. 

Fomitinroua  Flftou. 

Herbg, 

Fruniferout  TVeea. 

Fryan  Tin. 

Biidic»  Flontz. 

Quadiupeds.  ^ 

Rambuw. 
Rays  of  Light. 
Roots  of  f  uati. 
Rubigo. 

Sagitti. 

Sdt. 

Scajus. 
Scmets. 

SemiMl  Lmtoi, 
Senfitive  FUotl* 

SHvcr. 

Snow. 

Solidity. 

Sound. 

Spots  in  the  Sun. 

Springs  and  Fountains. 

Stalafiitc. 

Stamina. 

Stamineous. 

StellaMB  Plaatc 

Sole. 

Stoloncfii* 

Stones. 

Snmu. 

Style. 
Soffifutex. 


Tergifoetus, 
Termpctalotti. 

Thermsc. 
Thunder, 
Thyrfus. 
Tides. 


T. 


Tornado. 
Trees. 

Tniiile  Roots. 

Tuber. 
Tuberous. 

TttboU  Vermiciiluet. 
Tinnonea. 

IVdbiltfenwt. 

Vegetables.  , 
Vcrraicuhtion. 

iVcfftit  Ulate  Flanttt 

Vcru. 
Villi. 
Virgx. 
Vitrio!. 

Viviparous  Animals. 
Umbcliicrous  Plantft 
jUniform  Flowers. 

Water. 

,Waves  of  the  Sea. 
WiiMi. 

X. 

pCiphias. 


•  LAW, 
OmmWi  Cml,  and  Gmm. 

A. 

ABai'^ors. 

AbaLicnaiion, 
Abate. 
Abator. 
Abrochmcnt. 
Abdication. 
Abdicere. 
Abettoft. 
Abcvance. 
Abjihcriiing. 
Abjuration. 
A*bolition. 
Abrenuncialion. 
Abridgment. 
Abrogate. 
Abrogation. 
Abfolutc. 
Abftcnfion. 
Abuttals. 

Accedasftd  Curiam,  («  Writ.) 

Vice-Comitem,  (« 
ma) 

Acceptance. 

Acceptilation. 

Accei&ry. 

Account. 

Accord. 

Acquiettndii  Flntiit. 
AcquictantM  do  onim  &  Han- 

ilrcdis. 
Acquittal. 
Acquittance 
Adion. 

of  a  Writ. 

ufNM  the  Cafe* 

mix'd. 

upon  the  Sttmet 

Perfonal. 
Real. 

M  fu  mn  fQ 


AAion  Popular. 
Civil. 
Fenal. 

Pr'-li.-l^cial. 
AnceilraL 

Aaor 
Aftuary. 

Addiftio  in  Diem. 
Addiflioo. 

dd  ;tior!. 
^d  Inquirendum,  (a»?«.) 
Adjournment, 
Adjudge. 
Ad  Jura  Regis. 
Ad  meafurement. 
Adminillration. 
Adminiibiror. 
Admittendo  Clerico. 
Admittendo  in  Socian. 
AH  quod  Damnum. 
Adramirc, 

Ad  Termioum  qui  pneteiiit. 
Ad  Vemiem  infpiciendiini. 
Adventiiia  Boot. 
Advocates. 

Adrocattone  Dodmimm^ 

Advowcll. 

Advower. 

Advowfon. 

.£tate  Probande,  (4  iVrit.) 

Affeerors. 

Afiiance. 

Affidavit 

Afforcft. 

A^&y. 

AfFrayment. 

Age. 

Agepricr. 

Agent  and  Patient. 
Aggreflor.  '  . 

Agild. 

Agift. 

Agiflen. 

Agiflon. 

Agnation. 

Aa. 

Aik. 

Alba  Firma. 

Ale-Talter. 

Alien. 

Alienation. 

Alimony. 

Allegiance. 

Allegation. 

AUcgiire. 

AUer  faoa  joiir. 

Allianee. 

Allocationc  faciOMiA. 

Allocation. 

AUodial. 

Allodium. 

Alterage. 

Alto  &  Bn0)* 

A  mbi  dexter. 

Amendment. 

Ameiceinent. 

Royal. 

Amittcrc  Legem  Terrsc 
Amoefty. 
AmortUe. 


AmpU- 


Digitized  by  Google 


An  Jilphdetical  INDEX 


Ampliation. 

Amy. 

Anarchy, 

Auceilor. 

Anchorage. 

Ancient  Dcmcfne. 

Angaria. 

Anuild. 

Annclotc. 

Anicnte. 

Anjourand  Waflc. 

Annate*. 

Anniented. 

,Annua  Pcnfionc. 

Annualia. 

Annuity. 

Anoyfance. 

Anrinonny. 

i\pertura  Feudi. 

Apoftata  Capiendo. 

Apoflare  Leges. 

Appeal. 

Appellant. 

Appellor. 

Appendants. 

Appertinences. 

Apportum. 

Apportionment. 

Appofale. 

Apprcndre/ 

Appropriare  Communcm. 

Honorem. 
Appropriation. 
Approvement. 

Approvers. 

Appurtenances.        ,  • 

Arbitrator. 

Arbitrcment. 

Arch  Deacon.  .  •  '  ' 

Arches. 

Arraign. 

Array. 

Arrentation. 

Arrearages.  . 

ArrcfK 

Arreftandis. 

Arrcibndo.^ 

Arreftcd. 

Affart. 

Aflault. 

Aflcts. 

C  in  Deed.  2 
Afl^gnJinLaw.  $ 
AHifa  cadcrc. 

Magna. 

Judicium. 

Nocumentis.  . 

Cuntinuofldo. 

Proroginda. 

dc  Mort  d'Anceflor. 
AfTizc. 

d' Arrain  Prcfentment. 

of  Novel  Difleizin. 

of  the  Forcft. 

of  Bread  and  Beer. 
Aflociation. 
Affoyle. 
AfTumpfit. 

Attachimcnta  Bonorum. 

de  Spin  is  &  Bofco. 
Attachments. 


Attachment  of  Privilege. 

Attachment  Foreign. 

Attachment  of  Forcft. 

Attaindure. 

AttainN 

Attainted.. 

Attainder  by  Proccis. 

Attendant. 

Attornato  Facieodo  *e/  Recipi- 

cndo. 
Attornment. 
AitAmcy. 
Audience  G}urt. 
Averdunois. 

Audiendo  &  Terminanda 
Audita  Querela. 
Auditor. 
Auditors. 

of  the  Receipts. 

Ave. 

Avcnture.  . 
Average. 

Averiis  captU  in  Withernam. 
Averment. 
Averpeny. 
Augmentation. 
Aumone. 
Avowee. 
Avowry. 
Authenticks. 
Auxilium  CuHk. 
Auxiliun  ad  Filium  MHitcm  fa- 
ciendum. 
Auxilium  pctere. 
Regis. 

Vke-Comitum. 

Award. 

Aydc. 
Ayel. 

Ayfiamenra. 

B. 

Bacccrind  Thief. 
Badger. 
Baile. 
Bailement. 

Bailiff. 

Bailiff  Errant. 
Bailiff  Franchifes. 

Bailiwick. 

Ballivo  Amovendo. 

Ban. 

Bank. 

Batik  rupt. 

Bannimufc 

Bargain. 

Boron. 

Baron  and  Femme. 
Barr. 
Bar  fee. 
Barretor. 

Barretry, 
Barriftcrs. 
Bafle  Fee. 

Ck>urt. 

Tenure. 
BafilicxlConftitutioDJ. 
BatchcUort. 
Battel. 
Battery. 
Beadle. 
Bcaupleaders. 


Benefices. 

Beneficio  primo  Ecclcf.  habcnd. 
Benevolentia. 

Bencficiarum  Cedendarum  Kd. 
Benefkium  Diviforis. 
Ordinis. 

Befalle. 
Bigamy. 

Bilanciis  Deferendls. 

Bilinguis. 

Bill. 

of  Store. 

of  Sufferance* 
Billa  vera. 
Bifliop. 
Black -mail. 
Black  Rod.     .  . 
Blench. 
Blood -wit. 
Bluody-Hand. 
Bock -land. 
Bona  Noiabilia. 

Fatria. 
Bonis  non  Artiovcnd/a. 
Bord-Lands. 
Borough  Entliflj. 
Boruw,  Borough,  or  Burgh. 
Borow-Hcad. 
Bottomry. 
Brcdwite., 
Breve. 

"Breve  Perouirere. 
Breve  Rcao. 

Brevibus  &  Romlic  liberaitdis. 

Bribers. 

Brief. 

Broad  Half-peny. 
BrupboCc. 

Bulfe. 
Burbreach. 

Burgage. 
Burg-bote. 
Burg-mote. 
Burglary. 
By-laws. 


I 
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Canon 

Common  >Law. 
Civil  -> 
Cape  Parvum. 
Cape  ad  Valcntiam. 
Capias. 

Capias  condudos  ad  Frofifc. 
Capias  Profine. 

ad  fatisftciend. 

Utlegatum. 

in  Withernam  dc  Hominc, 
de'  Avert/s. 

Caption. 
Cafu  confimili. 
Cafu  provifo. 
Catallis  Captis. 

Retldendis. 
Caufa  Matrimonii  FrelocutL 
Caufam  nobis  fignificcs. 
Cautlonc  admitteoda. 
Cepi  (Corpus. 
Certificate. 

Certification  of  Affizc. 

of  Novel  Difleifin. 
de  Recogn.  Srapul. 

Cert^fi- 
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Cahficaindo  dc  Recogniciooe. 

GettwracL 

Ccflkvit. 


CdBonary* 

Ccflbr. 
Challenge, 
(^hamparty. 
Chimpion  of  the  King< 
Chancellor  of  the  Exclttfuer. 
Cbtncellor  of  the  Dmdiy  of 

Lancajitr, 
dancery, 
ChAnce-Medly* 

Oiftptefs. 

Charta  Pardomtioni  fe  Defend. 
Chtf  M  PwdoDitionii  Utlcgwix 


L«M> 

I  Reddeadis*' 
Cha(«.Wuk 
Cbattdt. 
Ckictiiiry. 
Chirographer* 
Chivalry. 
Church-Scot. 
Circuity  of  Adioil* 
Civil. 
Law. 

CUmea  admitfeeada  in  itincre 

Attumatnin* 
Clarigatio. 
CUui^m  irc^^it^ 
Qettco  sdmictendo. 

capto  per  Stat.  Merc  at, 

conviflo  Conunifl'.  Ecclef. 

nim  Stem  Ocdke^  ^c. 
Qcrk. 

Omtrouler.  * 

of  thcAfb. 

of  Affue. 

of  the  Cheque. 

of  the  Crown. 

of  the  Crown  ia  Cbanetry. 

of  the  Errors  in  the  Kiti$i- 
Bencb. 

«f  die  Errors  in  the  Exebeq, 
of  tlie  Erionln^OMMMff 

of  the  Eflbigos. 
of  Ae  Extn^ 

of  the  V.  ::  /.per." 

of  the  Jurie& 
of  the  Wardrohe. 
.  c^r  the  King's  Silver, 
of  Ac  Market. 
MaHhal    of  the  Ki^'s 

Hrufe. 
of  the  Nichils. 
of  the  Outlawries, 
of  the  Parliuneilt. 
of  the  Peace.  V 
of  the  Poll. 

of  the  Peu]r-B«g. 
of  the  Pipe. 

of  the  Pleas: 

of  the  Frivy-Sed. 


Clerk  of  the  Trcafury, 
of  die  Wamnti, 

Cocktfc 
Code. 
Codicil. 
Cofferer. 

Cognatiooe.  •  ' 

Cognifaace, 

Cognifee. 

Cognifur. 

Coenitionibus  naitlcadjir 
ColUteral  Affurance. 
Oollatiooe  fada  uni  poft  mor- 
tem alterius. 
ColUtione  Henmitagiu 
CollMion. 

Cr>llcgiaie  GhiudMt. 
Collafioa. 
Coloorof  Office^ 

Com-Birons. 

Comaicndam. 

CA>niiBoa. 

Commuiai  Cuiiodia. 
Cuinmunia  PlaciM  aa 

in  Soccarii. 
Compertorium. 
Computo. 
C^onhfcate. 
Conjurationc. 
C  I  nfiftory. 
Con^iratione, 
Conrfablc.  . 

Conliituro. 
Conftitotiooa. 
(  nTultation. 
i'Ontcntaieot. 
Continuat  Claim. 
Continuando  Tranfgiefii 
Contraband  Goods. 
Contract 

CoiitrLi  formam  Collationis. 
Cunua.  formam  Fcuffkmcnti. 
Contramandatio  Placiti. 
Cnntributione  lacieodJU 
Controller. 
c;<)nvcntio. 
Convention. 
Convia. 
Convocation, 
Conufant. 
Capercener*. 

Copia  I ;[  dlidcUbenndo* 
Copy-hold. 
Connnon  Jiidker 

Gorodio  hahcndok 
Cotonatore  eUgendtii 
Coroner. 

Corporation. 
Corpus  cum  Caufa. 
Cnrreaorof  dwStiplei 

Cofenage. 
Cofhering. 
Covenants. 
Covertures, 
Covinc. 
Counts. 
Counter- Plea. 
Counting- Hoafe 
rOoMllty-Courr. 
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Courts. 
Court-Baron. 
Court  of  Chivalry. 

Delegates. 

Peculiars. 

Requcfts. 
Courtesy  of  EngianJt 
Cooteulaui^.  . 
Cranage. 

Cui  ante  Divortiuni. 

in  Vita. 
Culprit. 
Curator. 
Curia. 

avilare  vuld . 

dattdenda.' 
Curfitor. 

Cuibde  admittendo&  amovendo. 
Cufledea  libemiia  AngUfe  txi* 
thoriiate  Pwlitmenti. 

Cutloni. 

Qifloms  and  Sefvioea. 
Qlfios  Brcvium 

Placitorum  Coronx. 

Rotulorutn. 

Spiritual' 'um. 

Temporalium. 
Cutter  of  the  TUUcfc 
D. 

Damage. 
Clear. 
Feafant* 

J>«fCKMC 

Dative  l^itdAgpb 

Day. 

Days  in  Bank* 
Dean. 

RuftL 
De  beneeflt^ 

Debenture* 
Debito. 

Debet  &  Sole*. ' 

Decern  Talcs. 

Dcceptione. 

DL-cics  tantum. 

Decimis  i'olveadifc 

Declaration.  , 

Decree. 

Decretals. 

De  Deoneruidn  fto  Bate  Per* 

tionii. 
Dedi. 

Dedimus  Potaflaiem. 

Deeds. 

Dc  Eflendo  quictum  deTolooio. 
Deemfters. 

De  Expenfia  Militum* 

Delault.  •  . 

Defeizance.  '  ' 

Defcndcraut.  ♦ 
Deforcement. 
Deforceor. 
Degrading. 

DetofciatjOb  , 

Delegates. 

Delegation. 

Demain. 

Demefne. 

Demandant* 

Demife. 

.Democracy. 
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Deniocficy. 

Demurrer, 
Dcnizeiu 
Deodafnd. 

Dcpxrture. 

Oej^anure  in  De^^  flf  the 

Court. 
Dcpofittoo. 
Dcpontum. 
DeirivtoMi. 
De  quibiis  fur  Qiflfti 
Deraigne. 

Ddcenr. 

De  Ton  Tort  Dooeliie* 
Defpofick. 

Oetmue. 

Devaflaverint  Som  Teflfttorls. 
Dcvcncruat. 
Dcvifc. 

Diem  claufu  cxtKmutn. 
*Dics  Dacuc. 
Dieu  Ton  Ad. 
Dieefl. 

DilapiJition. 
Dlmiflbry  LettCfa.  ' 
Difability. 

Difcenr. 
Difclaimer. 
DiTcontinuance, 

Difcontinuaricc  of  Fofleffim  o  f 

Plea,  or  i'roccij. 
Difmcn 
pifptrage  id. 
Diipaupercd.  ♦ 
DifpenUtlOD. 
J/ifiieiBiu 

Dffidiln  upon  IMfofin^ 

Diftrcfs. 
Oiflringuas. 
Divorce. 
Docket. 
Dominicum. 
Donio  reptiMdi; 

Dote  r?{Tignanda. 
Dote  udUc  nihil  bftbct. 
Dwbie  Plei. 

QuancL 
Dower. 
Duces  tecum. 
Dam  fiiit  inta  fBl»toiD. 
Dam  (bit  non  compos  meittilh 
Duplex  (^MCfllfc 
DaplicAte. 
Dutefle. 

E. 

Eafcments. 
Edift. 

£je£ltone  C  ino  ^lar, 

firnix. 

Eire  or  Eyre. 
Elcflion  de  Clerk. 
Elopement. 
Emancipation,  * 
Emblemcntt.  ^ 
Emiynccof. 
Embracery. 
Emcnditio. 


Empannci, 

Enipariancc.  ,  ♦ 

Empfayteiilu. 
Emphytcata. 
Emptio,  Venditio. 
Encbefon. 

EiKioacbmenc  . 
Enditement. 

Kncorfr. 

Endowment. 
EnfrtAchiffe 

Enqucft. 
Entayie. 
Enterpleder. 
Entire  Tenancy. 
Entniiioa, 

Entrv 

Entry  ad  Communem  L^em. 
Entry  «d  Termimim  qvp  fyvte 
riit. 

Entry  causa  Matrimonii  pritlo- 

cuti. 

Entry  in  Cafu  Provifo. 

Entry  fineafliaiftt  GifiMli, 

Enure. 

Eques  Attnum. 

Equity.  * 
Errant. 
Error. 
F/cambio. 
Kfcapc. 
Efcheat. 
Efcheator. 
Efnccy. 
EfpicumAntil^^ 
Efplees. 

Eflendi  Quiettiib 
ElToigne. 
Eflrangen. 
Eftray. 

Eftrcat. 

Ertoppol. 
Edrcpc. 

Etatc  probanda. 
Eviction. 

Examiners  m  QmUfy* 
Exception. 
Exchange. 

Exchequer. 

foccomisunicato  Capiendo. 

Deliberapdo. 

Execution. 
Executione  facietidiU 
Executlonc  19  WitbetmiB.  . 

JExecutor. 

Executor  de  Ton  Tort. 
lExeinplificatkm^  «f  JLf^tCls  f*r 

tents. 
Exemplificatioric. 
^x  Gravi  Querela. 
Exhibit. 
E  >:i  i^cndary* 
^Ixigcnt. 
Exigcnter. 
fix  mcro  motv. 
{£x  Officio. 
Cxoneratione  SeQsr 


Ex  Parte  Tali*, 
Expedant  Fee. 
Expenfis  militum  Levan^/*, 


£x  Promifior. 
Extend. 

Extmt. 
Exttrpattei^. 

Extinc^ui^g^B^ 

Ex(f»-JttdiciaL 

F. 

Fabrick  Laws. 
Faculty. 
Fait. 

Falfe  Claim. 

Iiaprif 
Falfo  Judjcio. 
Falfo  rctomo  Brevium. 
Failing  of  ReconL 
Faint  pleader. 
Foilty. 
Fee. 

Abfoltttc^ 
CnndirioniL 

General.  ,  • 

Tail  Special. 
Fee- Farm. 
Fee  Simple.. 
Fee-Tail. 
Fclo  de  fcs  • 
Felony. 

Feod.        '  ■ 

Feodary. 

Feoffee. 

Fedfmeatb 

Feo£Fer. 

Fcude. 

Feudes. 

Fieri  facias» 

Filacer. 

Fine. 

adnullando  Levato. 
capiendo  de  Terris. 
Force. 

ieyandP  de  XenpWiUiUfc 
iion  Oipieodo  pulehAs. 

Placitando. 
pro  Redificifina  q^pjqt^a. 
FIneaftr  AUentCNni. 
Firft  Fruiti. 
Fledwite. 
Flanei>wiie. 
Forre. 

Forcible  detaining. 

Entry. 
Fore-judg'd  thp  Cqiwi: 

Fotre-wdgPi^ 
Forfbign  AttacbfliMot.  ' 
Matter. 
Oppo&r, 
Plea. 

Service.  ' 
Forreft 

* 

Forrcftcr. 
Forfeiture. 

of  Munijie. 

forgery- 

Fomedi 


ion. 


FoRfldr 
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Forci^alling. 

Fourcb. 

Franchife. 

Royal. 
Frank  Almoin. 
Chafe. 
Fee. 
Form. 
Fold. 
Law. 
Marriage. 
Plcagc. 
Tenement. 
Free-Bench. 
Free-hold. 

in  Doed. 
TO  Law. 
Frc/h  Diffcifin. 

Fine. 
Force. 
Silk. 
Frod-mortel. 
Fucitivcs  Good*. 
G. 

Gabcl. 
Gage. 

Gager  Deliverance. 

Garblcr. 

Girdeyne  de  TEglife. 

Gami/nm^t. 

Garter. 

Gavelet. 

Gavel- kind. 

Gauger.  . 

Gaynage. 

Gcneril  Ifluc 

Gencrofa. 

Gild. 

Good-a-l>«iring. 
Grand  Day*. 

Diilreft. 

Cape. 

Grant. 
Grec. 

Green-Cloth. 

Gfecn-Wax. 

Guardian. 

of  the  Spiritualitic*. 

of  the  Cinqae-Fortt. 

GwaHe. 

IL 

Habeas  Corpora. 

Corpus. 
Habendum. 
Habere  facias  Seifinauo. 

Vifum. 

Habitation. 
Half-Tongue. 

Hamper.  i 
Happe.  ■  .  ' 

Herald. 

Haerede  abduAo. 

diliberando  alii  qui  ba- 
bet  Cuflodiam  Tcrrr.j 
Heretare. 

Hicretico  comburcndo. 
Hariot  or  Hertot. 
Heir. 

Henditaaoentat 
Heriot. 

Cuflom.  * 

Serrice. 


Homage. 


AnceQral. 
Homagio  Rcrpccluai]4o. 
Homicide. 

Voluntary. 
Cafual. 

HomincCaptoin  Withera^auum. 

Elcgcndo  ad  Cy4iQ<liaiii 

Rcj'Icgigitlo. 
Hors  de  fon  fee. 
Hotch-pot. 
Hue  and  Cry. 
Hullings. 

I. 

n  leviable. 

Idcntiratc  Nominis.  . 

Idcota  Inquifcnda. 

Jeofail, 

Jctfon. 

Ignoramus. 

Imparlance  General. 

Special. 
Imparfonee. 

Impeachment  of  Waftc. 

Implead. 

Impofl. 

Iniproprj'ation. 

In  Calii  coniimili. 

Incident. 

Incumbent. 

Indenture. 

Indicavit. 

Indirtment. 

induction. 

In  forma  Pauperis. 

fnformarus  noo  fum. 

IngrcCfu. 

ad  Communein  Legftm. 
ad  Terminutn  mc- 

caufj  Matrimonii, 
cui  ante  Divuetdim. 
dumfuit  intra  .£tatem. 
dum   fuit  joop  conggoa 

Mentis, 
in  cafu  c^nfimilii 
in  cafu  provifb. 
in  le  per. 

fine  ahcnfa  capital!, 
fuper  DiiTeifina  in  iequi- 
bus. 

fur  cui  in  Vita^ 
InRroflTator  Magni  Rotuli* 

Ingroflcr. 
ngroil;nj».  ■ 

Inlicritjncei  r 
Inhibition. 
Injun^lion. 
Inlaj»iry. 
Innotc(ciiiiu<:. 
Inns  of  Court. 
Innuendo. 
Inquircndo* 
[mjuiiition^ 
Inqu  ill  tors. 
Inrolmcnt. 
Infiinul  tenuir. 
Infpeximus. 
Inftitutcs. 
Inditutioncs. 
IntcnHon. 


Intcrl 
Intcllatcs. 
Intruiion. 

Inrrufione.  ' 
Invadiatus. 
Invoyce. 
Inventory. 
Jourttey's  Accounts: 
JoYQturc. 

Judge. 

Judgment. 

Jurafcs. 

Jurifdiflioni 

Juris  ultrum. 

Juror. 

Jui7- 
Jullice. 

of  the  Common-Pleas.' 

of  the  Forreii, 

of  the  QMem-Betuh. 

of  ACCtzc 
in  Eyre. 

of  Goal-Delivery, 
of  Nifi  Prius. 
of  Oyer  and  Terminef.' 
Juflices. 

k. 

Keeper  of  the  Great-Seal. 

Privy  Soal, 

Forrcft, 
KiHg't-Behdk. 
Knights-Service. 

Label.         *  ' 

Laborafiis. 

Laches. 
Lagon. 

Land-Tenant-  ' 

Lanis  de  Crcfccntia  Wallie, 

Lapfe, 

Larcenary. 

LaftHeyrc.  , 

Latitat. 

Lau.dimium. 

Laudum. 

Law. 

of  Arms. 

Merchants. 

Spiritua!. 

of"  the  Staple. 

of  Reprifals  or  Marqtfe. 

Day. 
Laiwlefs  Co.ttrt. 
Leafe. 
Leet. 
Legacy. 
Leum. 
Leoee. 
Leflbr. 

Letters  Patents.  *  * 

of  Attorney. 
Levant  and  Cmichan^i 
Levari  facias. 

Damns. 

Quando. 
Libel. 

Libello  habeodo. 

Libera  chofea.habe&do.     ,  . 

Liberate. 

Libertatibus  allocandis. 

Libercatibut. 
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Libertaiibiif  exigeiidia* 

Libertine. 
Licence  to  arife.-^ 
licetttia  Sui^cndi. 

Liege. 
Lifc-Rcnt. 
Liegeancy. 
Ljmitttin  of  AfBie> 

Liquid. 
Livery. 

*    of  $ei£o. 
Locatio  Q)ndu£lio4 
LoqaeU  fine  Die. 

Lourgularv. 
Lucrative  intcreiL 

Magna  AfGfa. 

Ghana. 
Maim. 
MayhciiB. 
Mannor. 
Mainpernable. 
MAinpemort. 
Maiiq»rife. 
Maintainer. 
MAjuc  Jua. 
Mdce. 
Mtlecenr. 
Uatotolie 

Mannopus. 

Manner. 

Mili-flaughtcr. 

Manu-capuo.^ 

Manu-tenenw. 

Mtuittftio  amino. 

MarJIul. 

Mtrfiatfea. 
Martial  Lmt. 
MftflerofaeRaih 

4  .  chancery. 

the  Couit  of  Wards. 

Armory. 

Ordnance. 

Houfliold. 

Facaltiea. 

Wardrobe. 
Meafures. 

of  Capacity. 
of  fAn  E*d)efier* 
Melioa  iaqiuieaditm* 
Mefn. 
Mefiuage, 
Minor. 
Mint. 

Mif-adveatiM* 

Mife. 

Mifcrccordia 
Mif-prifion-  . 
Mittendo  Miaarcripto. 
Mittimus. 
Mix'd  Tytbes. 
Modcftta  Mifovcoiduu 
Modo&  Tamtc 
Modus  Decil 
Monopoly. 
MoDAjpolncnb 


Mooftitna  de  droit. 

de  faitt^  ^ 
Monftraverunt. 
Moot. 
Moo^Mell. 
MtMtnr. 
Mortgage. 
Mortmain. 

Mortuary. 

Mulier. 

Malta. 

iMuIto  fortioii* 
Muniments. 
Murage. 
Murder.  • 
Mute. 


Naam. 
Namation. 
Nativo  habendo. 
NataraliEmtion. 

Nc  admittas. 
Mceative  pregnant 
Neife. 

Nc  TniuHc  vrvn?, 
Ncint  Compfilc. 
Nichol. 
Nihil. 
Dicit. 

CapkiperRreve. 


Nifi  Prius. 
Nomination. 
Noq-ability.  "  • 
No)f^-admitta«* 

^to-cl«im.  ■  \- 

Compoi  nwMia* 

Diftringuendo. 
EftCuIpabilis. 
FaAunu 
Nor  Implacitando. 
Intromittendo. 
Mercindizan^ 

Qbiiantc. 

Omitt.  propter allfjuam,  lyc. 
f  onendit  in  AflU*.  &  Jurat. 
Procedendo. 
Refiftentia. 
Refideace. 
Sane  Menaory* 
SoWeadoFeoiniAiB* 
Suit. 

SaialiifbmAtiifc  • 

Tcnuve. 

Notary. 

Novation. 

Novel  Aflipnmenfc 

DiiTeifin.   .  . 
Node  CbmnA. 

Matter. 
Nupcr  Obiit. 
Nuiance. 

NancttpatiTC  Will. 
O. 

Oath. 

ObcdieodalcKi 
Obktinu. 


ObligatM 
Oblata. 
Obligee. 
Obligor. 
ObventioiiM 
Occupanr. 
Occupancy. 
Occupation* 
OccupaWt. 
Occupiers, 
oao  Talcs, 
Otiio&  Atit. 
Office. 
Official. 
Oleron  Laws. 

Onerando  Pto  Rato  FoKMnk* 

Oni. 

Option.  " 
Orondo  pro  Rege  St 
Ordinance. 

of  the  Fore& 
Ordinary. 
Ordtnatione 
Originalia. 
Ovelty  of  Servicea. 
0%'crt  Aft. 
OuHer  U  M«^ 
Ottt*law. 
Out-lawry. 

Our  riders.  .  ^ 

Owelty. 

OyeraadTemuMff 

P. 

Padum  Commi£orium. 
Pain  (on  &  dime. 
Paiuiel.  .  . 

Paper-Office. 
I'anagc. 
Faracium. 
Paranoimt. 
Parapbanulia. 
Paravaile. 
ParcetMaken. 
Parceners. 
Parcinary. 
ParcoTniCIa, 
Pirliamcnt'. 
V'arfon.    '  •   *  . 

Parfonage. 
Partes  Finiii 
parties. 
Parti.tionc ; 
Partition. 
Party-Jury. 
I'arvo  NoLumrntn. 

Pafcha  Qaufum. 
Pafchal  Real*. 

Pas  dc  ScuTEHb      .  , 

Paflagio. 

Patentau 

Patron. 

Peculia. 

Peers.       *•   •         •  ; 
Penfion. 
Order. 
•  Writ. 
Fenticoftals. 

Perambulation  of  dieFoteft* 

Perambulatia 
Perayayle. 
Perch, 
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Pcny. 

Pony-Weight. 
Fcrdonatio  Utlegiri'ae. 
Peremptory. 
Perinde  Valcrc. 
Perjury. 

Permutatione  Arclildiaconltiks. 

Per  My  &  Per  Tout. 

Pcmance. 

Per  qux  ^crvitia. 

Pcrquc  Scrvitia. 

Fcrquifite. 

Pcrquifitci  of  Caust. 

Pcr[H!tuity. 

Pcrfonablc. 

Pcrfonal. 

Scrviccst 
Tythcs. 
Perfonality. 
Petit  Cipc.^ 

Larccnary, 

Sergcantry. 

Treafon. 
Fie- powder  G>urt4 
Pipe. 
Placard. 
Plaintiff. 
Plaint. 

Plea.  ,  . 

Pleadings. 

Pleas  of  the  Sword*' 
Plebania.  ... 
Pledges. 

Flcgiis  Acqnittandil.  • 
Plena  foris  bAura. 
Plenarty. 
Plurict. 

Pone. 

per  Vadium. 
Fonendis  in  Aflific. 
Poncndum  in  Ballium.. 
Poncndum  Sigillum  ad  Except. 
Pontage. 

Ponribus  reparandis. 
Portioncr. 
Port- mote.  • 
Port  Reeve. 
Poffc  Comitatiu. 
PoflciTion. 
Poftea. 
Poft  Diem. 

Difleifini 

Fine. 

Term. 

Nati. 
Population. 
Pound. 

Pourfaire  Proclaraeei 
Party. 

Seifer  Terrcs  la  Feme. 
Pourfivant. 
Pourvcyancc. 
Pourveyor. 

Power  of  the  County. 
Foynin^'i  Law. 
Frzcipe. 

in  Capite. 

Quid  reddat. 
Pragmaticlc. 

Sandioo.  ' 
Pncamble. 


Prxmuniccntcs. 
Precoriz. 

Premunire. 

Prayage. 

Prebend. 

Prebendary. 

Prcccpartium. 

Precept. 

Pre-contra£l. 

Predial  Tythet. 

Pre- Fine. 

Premifes. 

Premium. 

Peremption. 

Premunire. 

Prendre. 

de  Baron: 
Prcpenfed. 
Preroj»ativci 
Prefcnption. 
Prcfentadon; 
Prefentec. 
Prefentment. 
Prefidcnt. 
Prcfling  to  Death, 
Preft. 

Money. 
Prcfumption. 
Prefcnted  Tythc. 

Right*. 
Prevaricate. 
Prevarication. 
Primage  Primitiae. 
PrimierSeifin. 
Primogeniture. 
Princi]^. 
Priority. 
Prifage. 
Privil<^. 

Perfonal.  • 

Real. 
Privy-Seal. 

Probate  of  Tcftamcntt* 

Probator. 
Procedendo.  . 
Proccfs. 
Proceffio. 

Proceifum  Continuandoi 
Prochem  Amy. 
Proclamation. 

of  a  Fine. 

of  Rebellion. 
Pro  Gonfeflb. 
Proftor. 

Proftors  of  the  Clergy; 

Procurators. 

Procuratory. 

Procurations. 

Profcnc  VicC'Comitk. 

Profer. 

Prohibitio  Devafto. 

Prohibition. 

Pro  indivifo.  ' 

Prolocutor.  . 

Promoters. 

Promulgc. 

Pronotary. 

Pro  partibus  Liberandisi 

Property. 

Propriety. 

Proporcitai. 


Proprie<ate  probanda. 

Pro  Kara. 

Prorogue. 

Profccutor. 

ProtefUon. 

Protcft. 

Proteftation. 

Protoiiotary. 

Provifo. 

Pro%ifions. 

Punitory  Intcreft. 

Puny. 

Purchafc. 

Purgation. 

Purlue. 

Purptirts.  » 

Puriuivant. 

Purveyance. 

Purveyor. 

Quzplura. 

Servitit. 
Quale  Jus.  ♦ 

Quamdiu  bene  fe  geflerint. 
Quantum  Meruit. 

Ejecit  iD&ftTerminumf 
Quare  Impedit. 
Incumbravitt 
Intrufit. 
Non  ad  mid  t; 
Non  permittiti 
Non  obftruxit. 
Quarentina  habendo. 
Quarrantine.  J 
Que  Eftatc.  .jj 
Que  eft  mefne.' 
Quem  reditam  debet;' 
Qjierela.  J 
Frefhi*  fortice.  ' 
Coram  R«ge. 
Quxrcns  non  inv«nit.       .  . 
Que  a. 

Men. 
Queftus. 

eft  nobis. 
Qui  Improvlde. 

Juris  Clarofttt 
Quid  pro  Quo. 
Quietus. 
Quint  Exid. 
Quite  CUim.  • 
Quit-Rent. 
Quo  Jure. 

Warranto. 
Quod  Clerici  non  obligentur. 

BeneficiariL 
Quod  ei  deforcet. 

pennittat. 
Quorum. 

R. 

Rageman. 

Ranker.  I 

Rapmes. 

Raptu  Hxredis.  • 

Rate  Tythcs. 

Ratification. 

Rationabili  parte  Bonoruin^ 

Rationabilibus  Oiviils. 

Re-attachment. 

Rebutter. 

Recaption. 

R&Tl/hment 


Ravifhinrnt  d6 
Keafibrefled. 
RebellwiM  Aflembly. 
Recehcr. 

of  the  Finej. 
General  of  the  Dutchy 

Recognizance. 

Recognifcc, 

Kecognido. 

RecogoitioM  tdMitlend*. 

Recogniton. 

Records. 

Recordare 

Recorder. 

Recordo  &  Proceflii. 

Recovery. 

tcign'd. 

true. 

wJtha  Double  Voucher. 
'     with  ft  Tfchk  Voucher. 
RecQupe. 

Reaaprl&RegM.*  ' 
Reap. 

deAdvocM.  Scckfis. 


Dote. 

Dote  node  Met. 

dc  Rationabili  Parte. 

Quando  daiw  reou£t. 

Sur  DircUimMb 

in  Curie. 
Rctidt'nduni, 
Redditian. 
RedifTcifin. 
Redubbors. 
Re-entry. 
Repttetio  Fondi. 
Rcgelie. 
Regio  Afcedii* 
R^ntor. 
Reieioder. 
Releafe. 

Relegatioo.  * 
RcleTifh. 

Reli^a  Tert£eetioii6» 

Remainder. 


of  tlic  King. 
oi  the  ireajury. 

Retnitter. 

Render. 

ReAt. 

Reparatione  Feda. 

Repleader. 

Rcplegiare, 

Replevin. 

Replication. 

Kcport. 

Rephfalia. 

Repiiiea^ 

Renneve. 

ReTcdc 

Refom.  * 

Refcript. 

Refcve. 

Refcuflbr. 

Refeiier. 

Refcrvation. 


ReHdence. 
Refort. 

Refpedu  Computi. 

Vicc-Comitii: 
Refpite. 

of  Houttge. 
Re^^falia. 
Reftitutio  IntegtttiD. 

Riditurii.iii. 

Kelijtutione  Excca^. 

TempomliuiD. 

Rcfuininons. 
Refumption.  ^ 
Retaining  Fee. 
Retraxit. 
Return. 

Retonao  Habendo. 
Retunnim  Averiomm. 

Irr^legiable. 

Revenue. 

Reverfioa. 
Review. 
Reviver.  (Biff.) 
Reviving  * 
Ricot 

pap.  piLr  le  fait. 

par  I)irceot. 
Righf. 
Roffx  Office. 

of  Parliament* 
Rout. 

Royal  Aflent. 

S. 


Sacramento  recii 
Sacrilegium. 
Stfe  Coodnft. 

Pledge.  . 
Siliquc  Law. 
Salvage  Money. 
SelveGardia. 
Sever  Default. 
Sealer. 

Scandalum  Magoatum. 
Seirelaciaa. 

Scuiagio  habendo. 
Second  Deliverance. 
ScSa  ad  Curiam. 

facicnda. 

Curix. 

Shira  5i  HundfOda. 
Seflis  non  facicndis. 
Secunda  Supcruocratione. 
Secondary. 
Securttate  Pacis. 
Sccuritatero  invenicndi 
Se  Deftndendoh 
Seifin. 

in  Fta. 

in  Lav.'. 
Seifioa  habenda. 
Sendchallofic  Maiefchalla 

Sequels-  CauTrc. 
Sequatur  fub  fuo  Periculoit 
Sequefter. 
Seqaeflraiion. 

Voluntary. 
Necefliury; 
Se(][ueftro  habcodo.  , 
Serjeant. 
Seigeantry. 


Service. 
Services  Predial. 

PerfcpiaL : 
Servientibut. 
Servitiis  acquittaodia. 
Servitium  Resale. 
Seffioos. 

of  Farltameatf' 
Several  Tmllr. 

Tenancy. 
Severance* 
Sewem. 
Shewbg. 
Sheriff. 
Sicut  alius, 
Side-Men. 
Significant. 
Signet. 
Simony. 

Sine  ARcnfttOlpitali. 

Die. 

Cures. 
Si  non  omnes. 
Si  recognofcanc 
Soc. 

Soccage. 
Soc-Man«. 
Sole  Tenant* 
Solet  &  Debet. 
SolUcitor. 
Solvendo  efie.  ^ 
So!iitioneFettdi. 
Sowne. 
Spigurodk 

.S}imflrr. 

Spiruualities. 

Spoliation. 

Standard. 

Staple. 

Statute. 

Merchant* 
Staple. 
Statu  turn  de  Laborariij. 
Statute  M^ercatorio. 
Statate  Stapulc 
Stcllionate. 
Sterling  Money. 
Stipulation. 
Suboroatioa. 
Subpoena. 
Stttwosation. 
Subfidy. 
Suit*  * 

in  Law. 

of  Courts. 

Covenant 

Cuftom. 

Real,  «r  Regal. 

Frefli. 

of  theKtng*aFii1Kr, 
Sttffiragan. 
Summoocaa; 

Summoner. 

Summona  in  Com.  i^^w. 

in  Tena  petita. 

ab  Warramiaand* 
Sumptuary  Laws. 
Super  Inftirution. 
Super  (Incratione  i^dfaK*. 
Supremacy.  * 
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Super  Prcrogatjv.  Reg. 
Statu  to. 

^tAtuto  de  Articuli. 
C&ifto  pour. 

Supcrfcdeas. 

Supcr-Sututum  £<fr.T<r;5i. 

Statutodo  Tirk. 
Supcryjfor. 
Supplicivit, 
Sur  cui  in  Vita. 
Surety  of  the  Peace. 
Surplufagc. 
Sur- Rejoinder. 
Sur- Rebutter. 
Sarreiuler. 
Surrogate. 
Surviluf. 
Sufpcnfion. 
Swain  nrote. 
Synudice. 
Synod. 

General. 

Particular. 

Provincial. 

Diocefan. 

T. 

Tabling  of  Fines. 
Tail. 

General. 

Special. 

atccr  Iflueextind. 
Taint. 
Tale*. 

Tare  and  Tret. 
Teller. 

Temponlitie*. 
Tenant. 

by  Statote-Mercliant. 

in  Frank-Marriage. 

by  Gwrtefy. 

in  Mortgage. 

by  the  Verge. 

by  Copy  of  Court-Roll. 

by  Chapter. 

in  Chief.  . 

of  the  King. 

Very. 

Joint. 

in  Common. 

in  Particular. 

at  Pfxcipc. 

in  Demcfne. 

in  Service. 

by  Execution. 
Tender. 
Tenement. 
Tcncmcntis  Lcgatis. 
Tenmtibus  in  Affifis. 
Tcnorc  Indidamcnti. 
Tenth*. 
Tenure. 
Term. 

Tcrrc  Tenant. 
Tcrrcr. 

Tcrris,  Eonis  &  Catallis. 

Libctandis. 
Tcflament. 
Teliarum. 
Tcfte. 

The  Ionia  Rationabili. 

Thelonium. 

Tipftavcs. 


'1  itlc  of  Entry. 
Tod  of  Wool. 
Tofr. 
loll. 
Tolt. 
Tonnage. 
'  Tort. 

Tout  temp*  prift* 
Tranfcripr. 
Tranfcriptio  Pedia. 
Tranfcriptio  Record. 
Tranlire. 
Tranfgreflionc. 
I  Travcrfc. 

an  Office. 

Trcafon. 
Trcafure  Trove. 
Treafurcrof  the  Quccn'a 

hold.  ^ 
Trcfpafs. 
Triaf. 
Trigild. 
Trover. 
Tunnagc. 
Turn. 

TurnoVicc-comitam. 
Twigild. 

I  V. 
Vacation. 

Vadio  exponcre. 
Vadium  Murtuura. 
Per  Vadium  ponere. 

I  Valorc  Marritagii. 
\'aluc  of  Marriage. 
Vaffa!. 
I  Vafto. 
Vadum. 
Vejours. 

Venditioni  exponas. 
I  Venire  facias. 

tot  Martonas. 
Ventre  infpicieodo. 
Venue. 
Vifne. 
Verdcror. 
Vcrdift. 
Verge. 
I  Vert. 
Very  Lord. 
I  Vefturc. 

Vetitum  Nimlum. 
Vicar. 

Vicar  io  deliberando. 
I  Vidiare. 

I  Vicis  &  Venellts. 
I  View. 

of  Frank -Fledge. 
I  Vi  &  Armis. 
Vigil. 

I  Vi  Laica  amovenda. 

removenda. 
I  Villain. 

Villanis  Regis  Sutachj. 

Villenagc. 
I  Virgatc. 
I  Vis. 

Vifcount. 
I  Vifcounteil. 

Vlfickrio  eligcndo. 
'  Vificaiion. 

Yifnc. 
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Vifu  Franci  Plecii, 
Viva  Voce. 
Uncove  Prill. 
Under  Com.  Baron. 
Union  of  Churches. 
Unity  of  PoA;  fllon. 
Unlawfiil  AHlmbly, 
Ungues  Frift. 
Voir  obire. 
Volumus. 
Volunr. 
Voucher. 
Voidance. 
Ufa  fruft. 
Ufage. 
Ufc 
Ufer. 
U/her. 
UAiry. 
Utas  0£lav9k. 
Utlegatio. 
Utlary. 

Utter  Barriftcrs. 

W 

Wife. 
Waive. 

Wager  of  Law. 
Walviaria  Mulieris. 
Ward. 
Warden. 
Ward-mote. 
Warrant  of  Attorney^ 
Warrantia  Charta;.  , 
Diei< 
Cufiodiar. 
Warrantry. 
VV  arrcn. 
Warrentry. 
Waftc. 

Water-BailifiF. 
Water- Mcafure. 

Waveton. 
Whitc-hart  Silver. 
Widow  of  the  King. 
Will. 

Withernam. 
Writs  Brcve^ 

Original. 

Pei-fonal. 

Real. 

Judicial. 

of  Rebellion. 

Aififlance,  iSc. 
Y. 

Tear. 

Day. 
Walle. 
Yard  Land. 
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A. 

ABlativc  Cafe. 
Abbreviation. 
Acatalcftick  Ycrfc. 
Accent. 
Accents. 
Acrofticks. 
Acute  Acceor. 
Adjcflives. 
Adonick  Verfc. 
1  Adverb.  Alchaicks. 
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Alchaicki. 

Allegory. 

AUitcraiiofl.' 

Ambages. 

Amphibology. 

Amphybrathysi 

Amphittiaccr. 

Amplification. 

Anaccphalcofis. 

Anacreontic  Vcrib. 

Anadiplolis. 

Anaeram. 

Analogical. 

Analogy. 

Analogifna. 

A'nalyfis.. 

Anapsft. 

A  nape  Hick  VcrftjL 
Anaphora. 
Anarchy. 
Anglicifm. 
Artomaly. 
Antanaclaiis. 
Amibachius. 
Antilogy. 
Ami  metrical. 
Antinomaiia. 
Antiphrafis. 
Antiptolis. 
Antiilruphe. 
Antithehs. 
Apathy. 
Apherefis. 
Aphorifm. 
Apocope. 
ApoHioxis. 
Apologctical:- 
Apolc^ue. 
Apodopefis. 
Apoiiruphe. 
Appellative. 
I  Appofition.  • 
Aptote. 
Archaifm. 
Article. 
Articulation. 
Afclcpiadr*. 
Afjpiration. 
Anerisk. 
Afyndeton. 
Auxiliary  Verbs. 

B. 

Bachius. 
Battology. 

Brechycatalepric  Verfe. 
Brachygraphy. 
Bucolicks. 
Builrophe. 

c: 

Cajfura, 

Catachrefis. 

Catalcptick  Verfe. 

Chalcography. 

Chorcus. 

Choriambis. 

Chemice. 

Circumflex  Accent. 

Colon. 

Comma. 

Comparative  Degree. 
Comparifon. 
Complex  Tcrmv 


Compofltble. 

Gjnceptio. 

G)ncrcte. 

Conditional  ?ropofition8. 

Conjugation. 

Conjunction. 

Conllru3ion. 

Contemplation.' 

Confe^lary. 

Crafis. 

Chryptography4 

Daftyle. 

Dative  Cafe. 

Dcfcftive  >vT 

Deficient  J.^"""'- 

Denominatives. 

Diacrcfis. 

Dialca. 

Dtaftole. 

Diaglyphicks; 

Dichoreus. 

DijambuK. 

Diptotes. 

Difpondeus. 

Echlipfis. 
Elliphs. 
Enalage. 
EncaulHce. 
Encoluptice.' 
Enneamimeris. 
:  Epanorthefis.' 
Epenthefis. 
Epiphonema. 
Epitritus. 
EpitTope. 
Elxclamation. 

G. 

Grammar. 
Glyphice. 
Grftve  Accent. 

H. 

Hepthemimeris. 

Heteroclites. 

HctcrogeneaJ. 

Hypallage. 

Hypcrbaton. 

Hyperbole. 

HypercaleptlckVcrfc*- 

Hyperdiffylable. 

Hyphen. 

Hypobolc. 

Iambus. 

Imperative  Mood. 
Impeffonal  Verb. 
Indicative  Mood. 
Infinitive  Mood. 
Interjedion. 
Interrelation. 

Labial  Letters. 
Lone  Accent. 

M. 

Metaphor. 
Metonymy. 
Microcofm. 
Moloffus. 

Moods. 

.Mother  Tungue»i 


Nouns. 


N. 


O. 


Optative  Mood. 
Orthography. 


P. 


Pentat)  totes. 
Period. 
Peripbrafis.. 
Pcriflology. 
PerfonafVerb. 
Pleonafmus. 
Polemical. 
Pofitivc  Degree* 
PoJTeflives. 
Potential  Mood.. 
Prarpofition. 
Pragmatical. 
Principle. 
Pronoun. 
'  Propofition. ' ' 
ProAhcfis. 
Pyrrhicus. 

Rhapfody. 

Ratiocination. 

Repetition. 

S. 

Semi-colon. 

Short  Accent. 

Spondarus. 

Stc^anography. 

Subjunfiire  Moo3. 

Substantives. 

Superlative  Dicgrcc 

Syllepfis. 

Synalaipha, 

Synch  y£8. 

Syncope. 

Synechphonefis. 

Synezefis. 

Synonomy. 

Syntbefis. 

Syftole. 

T. 

Tautology. 
Technical. 
Tetraptotes. 
Tmeus. 

Triemimerls. 
TrifiylUble. 


opography. 
ribrachus. 


Mechatucks,  Statitks^ 

A Dir. 
^Equilibrium. 
Apogice. 
Ajutage. 
Allay. 
Alloy. 

Altitude  of  Motion. 

Allum  Works. 

A  Manfa. 

Ancony. 

Anemofcope. 

Automata. 

Axis  in  Peritrochio. 
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B. 

Ballance. 
BalUfta. 
Beats. 
Bevel. 

Blood-red  Heat. 
Bloom. 

Blowing  Hoafet. 

Bonny. 

Braf;. 

Brazing. 

Buddie. 

Burning  Glaflet. 
C. 

Calculation  of  Clock*work. 

Cafc-hardning. 

Cafualcy. 

Catchca.  *  . 

Centre. 

of  Gravity. 

of  Magtiitude. 
of  Ofcillation. 
Ccrus. 

Charge  of  Lead. 
Chemice. 
Chimet. 
Chiffels. 

Chronometron  Petpendlcolum. 

Chronofcope. 
Clamped. 
Clafp  Nails. 
Clench  Nail*. 
Clepfydra. 
Clocks. 

Clock-work.  ' 

Cock  water. 

Cochlea. 

Coffer. 

Colaptice. 

Cold /heir  Iron. 

Compafs  Dyal. 

Conatus  recedendi  a  Centro  mo- 
tils. 

Concave  Glaflcs. 
Contratc  Wheel. 
Coperas. 
Corvus. 
Count  Wheel. 
Crown  Wheel. 
Creeping  Index. 
Oofs-Staff. 
Cruifing  Mill. 
Crare  Mill. 
Croote^ 
Cuneus. 

D. 

Dizc.  \ 
Deads. 

DccUnatories. 
Detents. 
Detent  Wheel. 
Diadrome. 

Dialling  in  Minei.  * 

Dilving. 

Dircftion. 

Dog  Nails. 

E. 

Embolus. 
Engine. 
Eagyfcope. 
Equable  Mottcni. 


Equilibrium. 
•Effajr  Hatch. 
Etching. 

P. 

Faft  Country. 
Feather  Edg'd. 
Finery. 
Flame-he«t' 
Flat  pointed  Nails. 
Flicnt. 

Flying  Pioioo. 

Fodder  of  Lead. 

Foliate. 

Foliation. 

Founday. 

Fore-Staff. 

Frame. 

Friftion. 

Furnace  Almotid* 
of  Aflay. 
G. 

Gage. 

Gard  du  Cord. 
Garde  de  Caut. 
Glafs  Drops. 
Gnomon. 
Gold  Mines. 
Greut. 
Grove. 
Goard-cock. 
Gun-powder. 
H. 

Half  Bloom. 
Hatch. 
Heliofcopes. 
Hem. 

Hcterodromu*. 
Homodromus. 
Hook  Pins. 
Hoop  Wheel; 
Hydraulicks. 

Hydnulo-pneumatical  Ei^ines. 

Hydroftatical  Ballance- 

Hygrometer. 

Hygrofcopc. 

Statical. 
Hypoiriochlioo. 

I. 

Jamb. 
Jett  d'Eau. 

Inclined  Planes^ 
Incombuflible  Cloth. 
L. 

Latches. 

Launder. 

Lead. 

Lead  Nails. 

Leaves  of  2  Pinion  in  a  Watch. 

Level. 

Lever. 

Lifting  Pieces. 
Load.  > 
Lock  Wheel. 
Loop. 

Lot  or  Lothe. 
M. 

Machine. 

Map. 

Maxy. 

Mechanick  Powers. 
Mechanicks. 
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Medals.  ,  .  . 

Medaliom. 

Mefolabium. 

Microcoufticks. 

Microphones. 

Micrometer. 

Microfcope. 

Mine  Dial. 

Minium. 

\Vaic*Work. 

Movement.  ' 

Mount  Egg. 

N. 

Nealing  of  SteeL 

J^eferU  Bcnes. 
Needle. 

O. 

O— G—  Ogee. 
Ogive. 

P. 

Farting. 
Pafs. 

Pendulum. 
Pendulums  RoyiU. 
Peritrochium. 

Perpcndfculum  Chronotnetrutii. 
Pevets. 

Pinion  of  Report. 

Pin-Wheel. 

Plane. 

of  Gravity. 

Plafm. 

Pneumatick  Engine* 

Polyacoufticks. 

Polyfcopes. 

Polyfpaftum. 

Portable  Barometcri 

Port  Nails. 

Potans. 

Potcncc. 

Powers. 

Mechanick. 

Projefliles  (their  Lavn.") 

Proplafm. 

Protrafiing  Pin. 

Protraftor. 

Printing. 

Pryan  Tin. 

Pulley. 

Quadrant. 

Triangular. 
Quadrat. 

Quantity  of  Motion. 
Quarters  in  a  Clocks  . 
Quicksilver. 
R. 

Ratch. 

Ratchet.  * 
Red-fcer. 
Reducing  Scale. 
Refining- 

RefleaingTclcfcope; 
Regulator. 
Rhabdology. 
Rim  in  a  Watch. 
Ring  Dyal. 
Rota  Ariftotelica. 
S. 

Satellite  Inffarument. 

Scales.  . 

Scdor.  Shiem 
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SinicalQuadrini. 
Siphon 

Sliding  Rulc9. 
Spring  Arbor. 
Spring  Box. 
Square. 

Statical  Barofcopc 
Staticks. 
StatioD-Stafi* 
Steel. 

Scentrophonick  Tube, 
Striking  Wheel. 
Succula. 
Suculz. 

Surveying  Scale. 
Swing  WbecU 
Syphon. 
Syringe. 

T. 

Teiella. 

Tin  Work. 
Theodolite. 
Thermofcope. 
Three-lcRg'd  Staff. 
Tongue-Graftii^. 
Train  on  a  Watch. 
Training  a  Load. 
Travelling  Barometer. 
Trochlea. 
Trocholicks. 
Turns. 
Tympanum. 
V. 

Veaii. 

Vcrdiier. 

Vibration^ 

Vitriol. 

Uniform  Motion. 
W. 

Warning  Wheel. 

Watch-Work. 
Way-wifcr. 
Weed. 
Wedge. 

Weight  of  feveral  Bodies. 
Weights  of  divers  Countries. 

Welding-heat. 
Wheel  Barometer. 
White-heat. 
Wind  Gun- 


CO  NICK  S. 


A. 

ABfciflV. 
Acute  Angled  Sedion  of  i 

Cone. 

Ambigenal  Hyperbola. 

Anguineal  Hyperbola. 

Applicatcs. 

Applicate  OrdinAtes. 

Afymptotes. 

Axis. 

Conjugfttus.  . 
B. 

Bafe. 
Bi^le. 


I  Centre  of  an  EUipfis. 

of  an  Hyperbola. 
Centre  of  Gravity  of  an  Hyper- 
bola. 

£llipfis. 
Circumfcrib'd  Hyperbola. 

Cone. 

Conick  SeAions. 

Conjugate  Diameter. 

of  the  Hyperbola. 
Conoid. 
Elliptical. 

•Parabolical. 
Hyperbolical. 
Contrary  Icgg'd  Hyperbola. 
Converging  Hyperbola. 
Cruciform  Hyperbola. 
Cubical  Paraboloid. 
Cufpidated  Hyperbola. 
D. 

Deficient  Hyperbola. 
Diameter  of  a  Cunick  Sedioo. 

Conjugate. 
Dtvergine  Hyperbola. 
Double  roint. 
E. 

Eccentricity  Double. 
Ellipfis. 

Equilateral  Hyperbola. 
F. 

Figure. 

Focus  of  an  EUipfis. 

Hyperoola. 

Parabola. 

H. 

Helicoid  Parabola. 

Hyperbola. 
Hyperbolick  Space. 
Hypcrbolicum  Acuram. 

Hyperbolical  Cylindroid. 
Hypcrboli-fonn  Figures. 
1. 

Inta£l«. 

Intercepted  Axis. 
L. 

Latas  Re£lum. 

Frimarium. 
Tranfyerfum. 
N. 

Nedaced  Hyperbola. 
O. 

Oppofite  Cones. 

Sedions. 
Ordinate. 

Figures. 
P. 

Parabola. 
Paraboloids. 
ParaboUck  Spiral. 

Pyramidoid. 

Cuneus. 

Conoid. 

Spindle. 
Primarium  Latus. 
Punflatcd  Hyperbola. 
Pure  Hyperbola. 

CL 

Quadratrix  of  the  Hyperbola. 
R. 

Redangular  Sedion  of  *  Cone. 


Redundant  Hyperbola.' . 
S. 

Scaler.ous  Cone. 
Seclion  Conick. 
Se^iones  Sequentes. 
Semi-cubical  Paraboloid. 

Similar  Scftions. 
Sttb-contrary  Pofiiion. 

Section  of  a  Cpne. 

Sub-Normal, 
Sub-Tangent. 

Tangent  of  a  Conick  Sedioo. 
Tranvcrfc  Axis. 
Truncated  Cone. 
Trident. 


DIALLING. 
A. 

JpQuator. 

Almacanteit. 
Altitude. 

Amplitude. 
Aoa-Lcrama. 
Agronomical  Hourti 
Aatmuth.  ^■ 
B. 

Babyhnijl  Hours.  * 
C 

Centre  of  a  Dial. 
Colures. 

I>.  ^ 
Declinatioa  of  a  Plane.' 

the  Sun. 
Declinatory. 
Declining  Dials. 
Dial. 
Dialling. 
Dial  Planes. 
Direft  Dials. 
Double  Horizontal  DiaU 
E. 

Ecliptick. 
Kquinudial  Colure, 
Dial. 

Efcfl  Declining  Dials. 

Planes-  . 
Erea  Direa  Planes. 

Eaft  and  Weft 

Planes, 
North  or  South 
Planes. 


Furniture  of  Dtib. 
G. 

Gnomon. 
Gnomonicka, 
H. 

Hei^t  of  the  PoI& 
Horizon. 

Horizontal  Dials.       .  , 

Line. 
Hour  Circles. 

Lines. 
Hour  of  the  Day. 

IncU- 
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Inclination  of  a  Plane. 
3ewi/i  Hours. 

Ijitinideof  a  Place. 
Line  Horizontal. 
Horary. 
Subftilar. 
■  EquinoSial. 
Longitude. 

M. 

Meridian  Line. 
N. 

Kadir. 
Kodus. 

O. 

Oblique  Plane. 
P. 

•  Parallel*  of  Altitudci 
Latitude. 
Declination. 

Plane  of  a  Dial. 

Plane  Horfiontal. 

Polar  Dial*. 

Pole  of  the  World* 

Prime  Vertical  Dials. 

Proicflion  of  the  Sphere. 

Projedive  Diallbg. 
R. 

RccHnxtion  of  a  ,Flane. 
Reclining  Dials. 
Reflcfting  Dials. 
Rcflcftive  Dialling. 
Rcfta^ed  Dials. 
S. 

South  Dircd  Dialfc 
Stile. 
Style. 
Subftile. 
Subftilar  Line. 
T. 

Trigon. 

V. 

Yertical  Plane. 
Circles. 
Point. 
Line.- 
Z. 

Zenith. 


Chirmgerjy  Pharrhacj^ 
Names  of  Difcafts. 

A. 

ABaptiflon. 
Ablation. 
Abluent  Medicine*. 
Abfcefle. 
Abforbcnts. 
i^bftcrgent. 
Abftcriion. 
Acantaboloi. 
AccefV. 
Accdfion. 
Accrida. 
Achor. 
Aclys. 
Acme. 


md 


Acomim. 

Acoftny. 

Acrafy. 

Aerify. 

Acros. 

Acute  Difeafes. 

Additaments. 

Aduft. 

-Sgylops. 

Etiology. 

Agripnia. 

Agrypno-cotna. 

AlbaPituita. 

Albugo. 

Alcola. 

Aloe^ihangtnat. 
.Alcxipharmicks. 
Alexiterial. 
Alkermes. 
Aloeticks. 
A 1  logo  trophy. 
Alopecy. 
Alphus. 

Altering  Remediel.' 

Alvus. 

Amaracinon. 

Amaurofis. 

Ambc. 

Ambliopia. 

Atnblotick. 

Amethytta. 

JVmonton. 

Amphifmela. 

Amputation. 

Amulet. 

Amygdalate. 

Ana. 

Anabrochifraus. 
Anabrofis. 
Anachariis. 
Anacatharticks. 
Anacollema. 
Anadofis. 
Anakpticks. 
Anaploroticksl 
Anafarca. 
Anadomatick. 
Anchylops. 
Ancyloblepharum.' 
Ancylogloffum. 
Aneurifm. 
Aniglofius. 
Angina. 
Anhclation. 
Anodynes. 
Anepfy. 
Afwrexy. 
Antaphroditick. 
Antarthriticks. 
Antafthmaticks. 
Anthclminticks. 
Anthracofis. 
,  Anthrax. 
Antidiaphoreticks. 
Antiarthriticks. 
Antidote. 
Antic  pile  ptickt. 
Antiemcticks. 
Antihypnoticks. 
Antinephriticks. 
Antipofic. 


Antipharmacum. 

Antipileptickt. 

Antilcorbuticka. 

Antifpafmodicks. 

Apepfy. 

Aperitives. 

Apherefis. 

Aphroditanum. 

Aphrogeda. 

Appetitua  Gminua. 

Apthx. 

Apnra. 

Apochylifma. 

Apocrouiiicks. 

Apophlegmatical. 

Apoplexy. 

Aporrhesc. 

Aporrhea's. 

A  pollcme. 

Apozeme. 

Appenfa. 

Apyrcxy, 

Archeus. 

Ardor  Vrinx'. 

Areotick  Medicines. 

Argcma, 

Armarium  Unguentam. 

Aromattcks. 

Aromatization. 

Aromatick  Volatile  SaJ^. 

Arteriotomy. 

Arthritis. 

Planetica. 

Vaga. 
Arthritick. 
Afaphy. 
Afcaris. 
Afcaridet. 
Afcitcs. 
Afcitick. 
Afphatum. . 
Afphyxia. 
Auattum. 
Affodcs  Febris. 
Aflhma, 
Athemora. 
Athymia. 
Atony. 
Atra  Bitis. 
Atreus. 
Atrophy. 
Attenuating. 
Attenuation. 
Attonitus  Stupor. 
AttraAing. 
Attraflive. 
Aurifcalpiutp. 

B. 

BacUli. 
Bamma. 
Batrachus. 
Bechicks. 
Benign  Difeafes. 
Bezoar  Animale. 
Bezoardicks. 
Biolychnium. 
Blifters. 
Bocbet. 
Bolus. 
Borborygm. 


BotbrioQ. 
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Bothrion. 

Bradypcfy. 

Bronchoccle. 

fironcbotomy. 

EucccUftiioa. 

JBalinKM. 

C. 

Ctballine  Aloe*. 
GiouoikFelMrw. 
GadieaieDK. 

Cachexy. 
Catooch^my. 

CifimH  Sc61ion. 

fiinh. 
Calloiu.'  ' 
OiUus. 
Cancer. 
Canina  Famei; 
Capillation. 
Carbuncaliu. 


Cardiacum. 
Ctrdiftlgta. 
CudtagnuM^ 

Caries. 
Carpia. 


Catacatlwutkia, 

Catagma. 

CatagmadcL 

Gataiepfia. 

Cataplafma- 

Gitaphora. 

Catoptofis, 

Catan£l. 

Catarrhus. 

Cathartick. 

Catheter. 

Cathctarifinm. 

CtthypnuL 

Ouoche. 

Gauledon. 

Caiifodei. 
Ckufna. 

Cauflicks. 
CauterifatioB,. 


Celt. 

Cenchri«» 

Ccneangia.. 

Cephala. 

Cephalaea. 

Cephalalgit. 

Cephalgica. 

Cephalick  Medicinefi; 

Cephalophonit. 

Cerchnos. 

Chalaftick  Mcdicinei. 

Chalybeatt. 

Chetnofia. 

Chlorofia. 

Cholera  Morbtts. 

Cbolegoguca. 

C!hordapIus.  , 

Chorea  Sand!  VUh 

Chyniofic. 

Ckinirgery. 


Cicatrizantia. 
Cicatrix. 

Cicatrizing  Medicitte» 

Cirfocele, 

Circoa, 

CitM. 

Cliretum. 

CtarificatioB^ 

CUtiu. 

Clydob 

Clyfma. 

Clyfiiu. 

CiMgiiltte. 

Codia. 

Coeliac  Fai&oa. 

Ccelonia. 

Cohobate. 

Co-indication$» 

Colature.  . 

Colcothar. 

Colick. 

Coliquans  Flbrih 

Colliqoatioo. 

ColLution. 

GoIIyrium. 

GoloDoma. 

Colpus. 

.Ooma  SomnoteolDp* 

Complication.  • 

Qmdcnfaatia. 

Gondylomi^ 

GonfbftioQii 

Congeal. 

Conrcrvc. 

Confolidating  Mcdkmet* 

Confolidatioa. 

Confumption. 

Contagion. 

Continent. 

Continual  Fever. 

Contrs  Fiffium. 

Contra-indlottiooir 

Contuiion. 

Goovolvului. 

CamK  Fiiil«fiBSr 

Convulfioa. 

Cophofls. 

Copoa. 

Copcll. 

Co^ro-critieti. 

OonUalia. 

CoCMchine  Powder. 

CoRiea  Lunx. 

Gorrofio  Chymica. 

Corrofive  Medicines. 

Corrodentia. 

Coryza. 

Cofmeticlci. 

Crama.  • 

Cranes  BilL 

Crapula. 

Craticttla. 

Cream  of  Tartar. 

Cribntkni. 

Oriiniioidea^ 

Crifis. 
Criflc.  ^ 
Ontenon*- 


Crucible. 
Crudity. 

CrulUUaeA- 
Crulkla. 

Crymodea. 

Chryfordaia,  •■  '  '  •  ' 
Cucupb£  *  •* 
Cucurbite. 

CucarbitiniLumbci9» 

Cacurbitula. 

Cutaneooa  DHcafbfc  ' 

Cylifci. 

Cylindrom  . 

Cyllofis. 

Cyllura.  • 

Cynache. 

Cynantropia. 

Cynicus  Spafmus. 

Cynodes  Oreitl. 

Cynorcjus. 

Cyphoma. 

Cyphofit. 

Cyrtoma. 

Cyrtofis. 

Cyftotomy. 

Dacryodea. 

Darfis. 

DatTyman. 

Debility. 

Decant. 

Declenfion, 

Decodion. 

Decupelation. 

Dccumkrium. 

Defenfativec. 

Dcfcnfivcs. 

Deflagration* 

Deflation. 

Deglutition. 

Dcieftion. 

Deleterial  Mcdicinei,' 

Deletery  Medicines* 

Deliquation. 

Deli^uium  Antflu. 

Dclinum. 

Dentarpaga,  Inflfv 

Dentiducutn. 

Dentifrice. 

Dcntftion. 

Dcobftruent. 

Deopilative. 

Depblegnnied* 

Depilatory. 

Depuratioiu 

DcfcenforiulB*      ^      "   •  * 

Deficcation. 

Deficcativea.' 

Delpunuttioap 

DefiillatMO. 

Determent* 

Deterfivcs. 

Deatetop«tluab 

Dhbetel 

Dtabrofis. 

Diachifma. 

DiacopraEgiau 

Diacrifis. 

Diadocbe. 

Diatetica. 

Diagrydiam. 
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;  ^iagrydium. 

DiaFemdM. 

Diapifcm. 

Diapedefi*. 

Diaphorefifc 

Diapthora. 

DiaplaUis. 

Diaplafinj^ 
.  Diapnoe. 

DiApyemt, 

Diapyilica. 

Diaria  Fcbrit. 

Diarrban. 

Diarthrofis, 

Diathefis. 

Dicopbyia. 

Dicrotua. 

Didymi. 

DieaOiticL 

DigeUion. 

Dilarorium. 

Dilute. 

Pimia. 

Dioptra. 

Dionhollj.  • 

Diota. 

Diploc. 

Dipfacus. 

Diilocatioo. 

Difcuffioo. 

Dtf^fatory. 

Diflolution. 

Diflillatioiu 

Diflricliiafit.. 

DiarcHs. 

Diurctickc 

Dogmatical  Medicine. 

Dofc. 

Dracuncula«> 

DraiHck  Medlcioea* 

Dropfy. 

Ducllills, 

Dulcify. 

Dyfefthefia- 

Dyfcracy. 

Dyfcntery. 

Dyfepylotica. 

Difbmcia. 

Dyjipathy. 

Dyrpbonia. 
Dyfpnara. 
Dyilhecapeata;. 
I>yAtimcliy& 

Dyflichia. 

Dyilochia. 
D^furia. 

Earth. 

Ecbolia. 

£cchoprotica. 

EcchylooMU 

Ecchymoma. 

Eccbymofii. 

Eccope* 

EccrimucritK** 

£ccriii«* 

Eclegmfl. 
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Bdyfif. 

Ecmaftica. 
Ecphrafticum, 
Ecj.hraxis. 
Ecphythcfis. 
Ecpyema. 
Ecpvcfma. 
Ecplcxis. 
Ecrithmus. 
Ecthlipfis» 
Ectblima. 
Ecdi^imia. 
Bcdiymofia. 
BaUodca. 
EAroprain. 
Eczemata. 
Edukoracion* 
EfltsrvefccDM* . 
Egcftion. 
Elaboratoiy. 
Elaterium. 
Eleflica. 
Eleftuary. 
Eleofaccharum. 
ElqJiantiafii  Arabum. 

GnKorunu 

Elevator. 
Elcvatornua. 
Elixation. 
Elixir  Proprietttlg. 
filmintlaet. 
Eloclea. 
Elongation. 
Embrocatioa. 
EinlnTotlilaflet. 
Embryulcu*. 
Emeticic,  Tartar. 
Brnmenagogueat 
Emmotion. 
Bimdlientia. 
BmpaAna. 
Empericlc:. 
Emphradticks. 
Emphraxis. 
Emphyfema. 
Emphyton. 
Empirical. 
Emplaftrum. 
Emplaflickt. 
Emplattotnena. 
Emproilhotoiuu. 
Kmpyeina. 
"^mpyrcutna, 
|EmFod<. 
Emutiion. 
'  Enxman. 
Enarorema. 
Encauma. 
Encharaxis. 
Enchymona* 
Knchyfma. 
Encope. 
Endeixis. 
Endcmii.a.1. 
Endemious. 
Enema. 
Eneigetica]. 
Energy, 
f-ngizoma. 
'Engonios. 

£iuxaucal  Days. 


Enneatical  Yem, 
Enarthofia. 
Eotetenchytt. 

Enterocelc, 

Enicromphalut. 
Epapbalefia. 
Ephclis. 
EphcUidea. 
EpbelcM. 
Ephemera. 
Ephialtcs. 
Ephidfdb. 
Epiala. 
EpicarpiuiQ^ 
Epicauma. 
EpiceralUca. 
Epichariifc 
Epicrafij, 
Epicyema. 
Epidemick. 
Epilepfy. 
Epigonaiis. 
Epiparoxyrmna^ 
Epiphora. 
Epiplafma. 
Epuocele. 
Epiplomphalum. 
Epifarcidium. 
Epifemafia. 
Epifpartickfc 
Epithemc. 
Epncumatofiik 
EpompkahuBk 
Epulis. 

Epulctick  Medicioeii 
ErodcDtiai 
Erpe«. 
Errhines. 
l-r)fipclaav 
Eryfipelatodeak  , 
ErythreoittA. 
Efchar. 
EfcharMielr. 
Effcrc. 

Efurine  Salti^ 

Euchymick 

EucraHa. 

Euexiaw 

Eupcpfia. 

Euphoriak 

Eupnoe. 

Eupor^ 

Eufarcos. 

Euftomachoa. 

BuduuMfia. 

£utropia» 

Exacerbatia 

Exsrcfisi 

Exanthemata. 

Exarticulatiom 

Exception  . 

Bxcinon. 

Bxconation* 

Excorticatinn. 

Excrements* 

Bxcrefcence. 

Excretion.         ,  ' 

Exomphalos. 

Exopthalmtt. 

Exoltrofis. 

ExpeCioradoa* 
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Ext:.l(v. 

Bxtcrgeot. 

Extirpitioa.  . 

Extraif>. 

Extraction. 

Bxtubennces. 

£xulcefuion. 

F. 

Facie*  Hypocnticft* 

Faeces. 

Palling  Sickncft. 

Fames  Caniot. 

F&fciatjon. 

FtfciculiM. 

Faflidium  Gibi* 

Favus. 

leaver. 

Fclirlfuge. 

i'xcuix. 

Fermenttttoo. 

Ferruginous. 

FerucK. 

Fibati. 

Fkiii.. 

Fittrttian* 

FifTuri  Offil. 
FUluIa. 
Flaor  Albnt. 

I'"lu  v'nn. 

Fluxus  Chyiofus. 

FOCM. 

Fomentation. 

Fontanellse. 

Forceps. 

Forfcx. 

Formula. 

Fotus. 

Fronwle. 

Fugile. 
Funeos. 
F^rturAtfoii.  * 

Furfures. 
Furunculiu, 

G. 

Galea. 

Ganglion. 

Gangrene. 

Gargarifm. 

Gft^erooapbi*. 

GAflrotwny. 

GlanduUGuiJoiua. 

Glaiu. 

GlMieomt. 

G  laucofis. 

GloiTocomium. 

Gomphos. 

Goinvhofis. 

Gonagra. 

Gravedo. 

Graphus. 

Gumma  Gallicum. 
Gncta  Rofacea. 

SefCML 
GymiiAfiickiJ 
Gynccia. 
Gynsecomaflain. 

H. 


Hxiralofs. 

Hzmaiolis. 

Hxinodia. 

Hxmoptyiis. 

Haemurrbaeit. 

H^morrhoulet. 

Hectica. 

Hcgcmonicae. 

Helcydra, 

Helmintbinwu** 

HeloV 

Hemcralopia. 

Hcmicrania. 

Hemipt^ia. 

Hemiplegia. 

Hemiplexia. 

Hemitritseus. 

Hepatick  Medicina. 

Aloes. 
Hepaticus  Morbot. 
Hepialtt. 

Hcrculeus  Morbus. 
Herma. 
Herpei. 
Heteracttnls. 

Hidroa 

Hidropofiit. 

HidcoSek. 

Hippus. 

Homotona. 

Hoplochryfinft. 

Hordeatum. 

Hordeolunf. 

Horrifica  FebitfL 

HumeAatioD. 

Humours. 

Hybona. 

Hydatides. 

Hydragogues. 

Jh  lircnccFOcele. 

Hydroa. 

Hydrocele. 

Hydroceplialuov 

Hydromel. 

Hydromphalum. 

Ihiiro  phobia. 

Hydropica. 

Hydrops. 

ad  Matolom. 
Hydroticks. 
Hygcia. 
Hygetna. 
Hygrodttocele. 
Hypercatbarfis. 
Hypcrchryfis. 
HyperephidriiU. 
Hypcrfarcofis. 
Hypaoticks. 
Hypochondriac*. 

H  y  pnc  h  n  r  i  ac08» 

Hyj'ochyraa. 

Hypoibyfo. 

Hypocratis  Mankl. 

Hypcgloffis. 

Hypdphyalmia. 

Hypopborx. 

Hypophyfit, 

H  ypogon. 

Hypoiarca. 

Hypofarcidium. 

Hypofpatbyliniu. 


Hypofphagma. 
j  HypoHafis  Ufinat. 
Hyitcralgia, 
Hyflertca. 

Paifio. 
HyfteromoiocMU 
Hyaenotomia. 

Jaundke. 
Ichor. 
Icboroides. 
Iderus. 
Idiocrafy. 
fdiopatby. 
Iiliof \  ncrafy. 
Lgnv  Ferficas. 

Sacer. 

Sylveflrit. 
Ignitioo. 
iliac  Faflion. 
lliogus. 

Impciigo  Celfi. 

Flihu. 
loceratioo. 
ladnendoii. 

Incorporate. 
Incrafliuingr 
Incubut. 

Indication. 
Indications. 

IneJia. 

Inflamraatkw. 

Inluilon. 

Ingredtentt. 

Injeflioo, 

Infania. 

InfclTus. 

Inrolatioa. 

Intercut. 

I  n  r  r  r  m  i  flio  Fcbr iu  ra. 

In  term  I  us  Morbus. 

Intcrtigo. 

lonthus. 

Ifcharma. 

Ifchyas. 

Ifchuretica. 

Ifchuria. 

Itinefannnb 

Jnlap.  ^ 

Labia  Leporioa* 

Laconkum. 

Lambatire* 

Lancette. 

Laqueus. 

Laryngotomia. 

LaiTieudo  UlcCfofa. 

Lavamcntum. 

Laudanum. 

Laxatives. 

Lenientia. 

Lenta  Febrk. 

Lentigmes. 

^pra  Arabnm. 

Grxcoruin. 
Leprofy.  . 
Leptumica. 
Lethargas. 
Lcucc. 
Lencoma. 
l^ttcophlegmtia. 


Lichen. 
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Lin£lus. 

XJpothymift. 

Uthyafit. 

IJtbuniriptlckti 

Litbotomja. 

TjooX  Medkioei* 

Loch. 

Lx>chia. 

Lobocb. 

Lordofis. 

Lues  Vcocmu 

Lumbaga 

Luxation. 

Lupnu 

Litptui. 

Lyc&nthfopi«« 

Lygmos. 

Lynx. 

Lypvria. 

M. 

lilacuk  Hepatka. 
Vo&tica. 

Magmi. 

Malagma, 

JVlalum  Mortuum. 
Mania. 

Manica  HippoCTAttti 
Manipulus. 
Manui  Chriftb 
Minfmodes. ' 
Marifcm. 

Marmonta  Aiirium. 
jMaflkatory. 
Materia  McAci. 

Meconium. 

Medicine. 

Mela. 

Melancholy. 

Meliceria. 

Melliecatiiiii. 

Melopet. 

Mclos 

Meningopbylooc. 

IVictaprofis. 
MetalUfis. 
Mecrcnchyta. 
Miafma. 

Milliaris  Hcrjpcs. 
Mifereie  mei* 
Mttelk. 
Mira. 
Modiolus. 
Mola  Canw*. 
Wort u  5  Rcgittfc 
Mucila^re. 
Mydriafit. 
Mylpha. 
Miocepbalon. 
Miopia. 
Ml 


N. 

NaKofit. 

Narcoticki* 

Nafalia. 

NiTcalia. 

Natra. 

Naufea. 

Nccrofi*. 

Nephelas. 

Nephritick$« 

Nephritis. 

Ncphiros. 

Ncurodes. 

Neurotic  ka. 

Noli  me  Ttogoe. 

Noma*. 

Non-natural  Thiagiif 

Nofooommm^ 

Novtcnla. 

Nubecula!. 
Nuciofiuu. 

Kympboraaiua. 

Oflhodea. 

Oioxyfmai. 

Odontalgia. 

Oedema. 

Oligotrophus. 

Oligotrophy. 

Omphalocele. 

Onyx. 

Ophiafit. 

Optbalmicka. 

Opiates. 

Opiftbotomift 

Opthalmy. 

Orextt. 

Orgafmus. 

Oroboides.^ 

Onbopiura^ 

Ofcillation. 

Oftocopi. 

Otalgia. 

Otencbyta. 

Otica. 

OntacMfiioon* 

Ovum. 

Oxelxum. 

Oxycratura. 

OxvJcrrica. 

Oxymcll. 

Oxyregroia. 

OxyrrhodiottOU 

Ozena. 

P. 

Faclnmtielc  Medicteea. 

Palindrome*' 

FalUattve. 

Fdnnu. 

Palpitatkm. 

Pairy. 

Panacaea. 
Panchymag 
Pandalea. 
Pandemias. 
Pandiculation* 
Papulx. 


Ooooa 


Parachynance. 

Panemafiica. 

Paraly^s. 

Paraphymofiii 

Paraplegia. 

Paraphrenitis. 

Parapbroiine. 

PuafyiMUicIiei 

Paronychia. 

Paroxyfm. 

Parylis. 

PaftiUs. 

Pathognomiclt* 
pathology. 

pei5lorals. 

f  cdiculofus  Morbus. 
Pelidnus. 

Pemphigodea  Febiiai 

Pcriamma. 

Pcriaptum. 

Pericarpium. 

Feripneumooy. 

Pernio. 

Pcrminima* 

Pcffary. 

PelTulua. 

Fefltu. 

Peflilential  Fever* 

Pcftoloides. 
Petcchialis. 

Pctigo. 

Phacos. 

Phagedena. 

Phasedenick  Water. 

Pbalacrofit. 

Pbalangofit. 

Pbannaceutick. 

pharmacopoeia. 

Pliarmtcum. 

Fbarmacy. 

Fhnonioin. 

Phinv  fi  . 

Pblebora^a^ 

Phleboioniy* 

Phlcgmagogues* 

Phlegmon. 

PhlegmoaodetFeMik 

Phlogofis. 

Phlya«na. 

Phrendia* 

Fbrenitis. 

Phricodes. 

Pbtbarticum. 

Phtbiriafii. 

Phtbifif. 

FhygediloB* 

Phymz. 

Phyrcnue. 

Phyfiofponkk*.  - 

Pica. 

Pieatb. 

Pituita. 

Pityioidet. 

Fladaro€s. 

Piatifma. 

Plerotica. 

Plethora. 

Pleutitit. 


.1 


Plencify. 
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(lenrify. 

tncumatoccle; 

PneottittOniphalns. 

Pncumatofis. 

Podagrsu 

Fblypu*. 

Pomphlygodwti 

Porocelc 

Porotica. 

Probe. 

ProMtarflica. 
Kracidentia  Ani. 

Uteri. 
Aodromus  Morbiuu 
Frocgumena. 
Frogno&s. 
proUpfoa  Uteri. 
prolepticM. 
Fropharfif. 
FmphyUftiei. 
Proptofis. 
Prolphyfis. 
Proftefis. 
Frotopathit. 
Pronellz  SaI. 
Profpthalinja. 
PfammirniM* 
Pfyaica. 
Ftstrmica. 
Fterygiain. 
PdfaM. 
Ptyloli*. 
Fugilltt*. 
FuiM. 
Pulfus. 

Fi^lfeS)  their  fcTeiAl  kind*. 

PtahnenMtMn. 

Paj^ttioo< 

Fyroticft* 

Qaartt^ne  Ague. 

Quinfcy. 
Quintetcence. 
QttoddMn  AgiM. 

Rachitis. 

Radical  Moifiure. 
Rwdacienti*. 

Ralpttorlum. 
Recidivus  Morbu. 
Recrennent. 
Regius  M  or  boa. 
ReTaxanria. 
Repellent  Medidnesi 

Rcfina. 

Re&-Nun-Natttiale«. 
RevulfioB. 
Rhachitis. ' 
Rhagades. 
Rhegma. 
Rhcumatifm. 
Rbextt. 
Rhincncbiiei* 
Rhyos. 
Rhyptica. 
Rhythm«, 
Ros. 
Vitmll 
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Rofa. 
Rubrica. 
Rttflation. 
RugitiM, 

Ryas. 


S. 


Sacculi  MedicioalML 
icer  Igmb. 
Morbiu. 
Saliyatfoo. 
Sanict. 
Saphatum. 
Sapaoea. 

Sarcoma. 
Sarcomphalum. 
Sardonian  , 
Sardonick  J^*»«l»'er. 

Sarpedo. 
jScalprum. 
I  ScamniUn  Hypoctitiii 
Sctrificftioo/ 

jScelotyrbe. 
IScheticaFebni. 
ISchirraa.' 
ISchirroma. 
'  Scholiafis. 
I  Sciatica. 
Sclerophthalmy. 
Sclerotica  Tunica. 
Sclo-OpooMehetioitt 
Scorbutus.. 
Scotomy. 
I  Scrophuli. 
J  Scurvy. 
Scaio  Ccfark. 
I  Sedimentum  UtjUB* 
Scmeio$«k 
ISetneiotiea. 
Scmicupium. 
IScphyros. 
Septan-Feven. 
Septica. 
Scrofities. 
Serpigo.  . 
Setaceum. 
Seton 
I  Sideratio 
Siff  Albam. 
Smapifn 


Soluble  Tartar. 

Solvent. 

Solutio  Chymica. 

Solutive. 

Somniferous. 

Sophiilicated. 

Spagyrica. 

Sparadrapum. 

Spafmodickt. 

Spafmokfgti. 

SpaTmut. 

Speciet. 

Specificks. 

SpecifickMedKbeik 

Speciltan. 

Speculum  Oris. 

Spermatocele. 

Sphaceln. 

Sjshiiidar. 


Spina  Vcntofa, 
Splancbnica. 
Splenia.  • 
Sporai'ici  MorbL 
Sijuinancy, 
Stag  ma. 
Staphyloma. 
Status  Morbi. 
Steatocele. 
Steatoma. 
Stegnofis. 
Stegnotica. 
Steicorofus  FIuxiis. 
Stennttation. 
Sternutatorium. 
Stillatifious  Oyl. 
Stillocidiuro  UrioK. 
Strabifmus. 
Stranguary. 
Struim. 
Stupa. 
Stupea. 
Stymmt. 
Styptidu 

Water. 
Sub- Luxation. 
Succotnae  Aloea. 
Stacleiiiina. 
SudoriHcki; 
Suffitus. 

Soflbcatio  Uterioa. 

SufiFufion. 
Sunarthrofis. 
Siipcr-Durgatioiw 
Suppcdanccu 
Supinator. 
Sajpplaataltt. 
Suppofitory. 
SupparacHM. 
Sycofis. 
SyderatioQ. 

Sympathetick  Powder. 

Sympepfis, 

Symptom.- 

SymptonMticil  Fefcr. 

Synadica. 

Synchyfis. 

Syncopalis  Febctt. 

Syncope. 

Syncritica. 

Syndefann. 

SynedrenooM* 

Synanche. 

SyngultDC 

Synocht. 

Synochtts; 

Syntafis. 

Syntedoe. 

Syntericfc  IMdatM, 

Syntcxis. 
Synaloticki. 
Syringe. 
Syringomata. 
Syringotomia. 
Syflkicofia. 


Tabes. 
Tabes  Dorfiltf. 
Tablets. 
Tabuoo. 
Talpi. 


T. 


Taraxia. 


Tartar  Einctick. 

6uluble. 

Vitrioklt.  ' 
Telephium. 
'rcnefnnit. 
Tercbrum. 
Teimimhus. 
Tertiao  AgttC> 
Tefludo. 
TetaniM. 
Tctraphannteoik 
Tbenpettiic*. 
Theriaou 
The  rioina. 
Tbermantica. 

Thiipiit.  ' 

Thrombua. 

Tinea. 

Tinaue. 

Tinnitus  Auriim* 

Tometica. 

TomotoCHU 

Tophus. 

Topic  k. 

Topinaria. 

Torrified. 

Toxica. 

TrachooMU 

Tngx. 

Traiwfvfion. 

Tranfpiration. 

Traumaticlca. 

Tremor. 

TrepanuiTJ.  • 

Trilmu*. 

Tir^tKophyea. 

Trituration. 

Trochifci. 

Tomer. 

Torbith  Mincr&L 
Tympany  tcs. 
Typhodca. 
Typhomapia* 

Vaporariam* 

Vapours* 

Va«iolaB» 

Vartib 

Vehicle. 

VoHc-Sedioa* 

VcDtofe. 

Verdcgrcfe. 

Vertigp. 

VcficMwk. 

Vetemua. 

Vmom  Hypocraticumi 
Viif  ins  Milk. 
Vital  Indicavoni 
Vitaligo* 
UndimiA* 

Xlneula.  \ 
Volfclla. 

VomiciL  ^ 

Weapon  Salve. 
White  Leadi 
Worm. 
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I  XcropthalmVi 

Zymoma. 

Zyaiofimetre. 

Zynofin 


MUS  ICK, 
A. 


AOcenf. 
Accord. 
Allcmande. 
Apotonaiel 
Ai£a6cT1iefia. 

C 

Cadence. 

Canon. 

Chacunnc. 

Clcff. 

Cliff. 

Clofe. 

Comma. 

Concords. 

Confbnance. 

Cords. 

Counte^FuglIe. 

Foint 
Tepoiv 

H  < 

Deini-Dtton. 

Quaver. 
Ddcant. 

Dou<)lc; 

Florid; 

Plaiot 
DIapdfon. 
Diapentc. 
DIatcflaron. 
Diatonick. 
Diazcutick  Tone. 
Dielis. 
Dimimitioik 
Dircords. 
Dis  Diapalen. 
Ditone. 

Doable  DeTcent. 

I:. 

EnharmonicaL 

F« 

Fifth. 

Figurate  Ocfcant. 
Flond. 
Fourth; 
Fugue.. 

Dolible. 

H4 

Harmony. 
Hemitone. 
HexAcfaoidi 

h  . 
Impcrfe£l  Concordti 
Inharmonick  Rdadotfi 
Interrdi 

K. 

Kevf 

M; 

Meafiiit. 

O  CO  o  o  a 


Monochord* 

Mood. 

Mafick. 

o, 

Oftavc. 
Opera. 

Oracnuftickt, 
Overture. 

P. 

Paufe. 

Pcrfed  Concords. 
Fkeliide. 

Quarer. 

R. 

RelatioQ  lohariOiMUcal* 
Reft. 

S. 

Scale  of  the  Gamut. 
Scale  of  Mufick.' 

Score. 

Semi-DiapafoD. 
Diapentei 
Ditone. 
Tone. 


SyncopMioo* 
Synce^ 

T. 

Tenor. 

Tetrachord. 
TetradiapaToa^ 

Tietce. 

Com  iiioik 
Duple. 
.  Triple: 

Tone. 

I'raniition. 

Treble. 

Tris  Diapafon. 

Tritonc.  ,  ■ 

u, 

UoUoot^ 


GEO ME^  R t 

A. 

A  Ccotrimodate. 
**  Acote Angles. 

angled  Triuglci 
Adjacent  Angles. 
Adjoining  Anglei. 
Ahemate  Angles. 

Proportion. 
Altem-BeTe. 
Altimctry. 
Altitudes  of  Places. 
Ambit. 

Amblygonial. 

.  .  .  •  J*yp«Wi* 

Aniltogy. 
Angle'. 

Curvillncal. 
Redilineal. 

its  Qjivtity. 


Angle. 
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Angle  Right. 

Acote. 
Contigiioiw. 
Adjacent. 
Oppofite. 

Vertirul. 
Internal* 
Eztetml. 

Alternate, 
mt  the  Centre. 
inftSemi-Cifcte. 

jri  a  Segment, 
of  a  Segment, 
of  Incidence* 
of  Refleaion.   .  . 
of  Inclination, 
of  Rcfra^lion^' 
.    Rcfrafted.  ■ 
Spherical. 

of  the  Chord  Ifld  IVuigent. 

Oblique. 
AngAmetl  Hypeibolt.  , 

Antecedent 

Apcrtarc. 

Apoie.' 

Aporime.  , 

Apotomc. 

Applicate, 

ApplkatioAf' 

Apply. 

Apomecoinetfjr.' 

Arch* 

Ark. 

Afet< 

of  ft  Squftr& 

of  Re«tngle«tiKi  ^llc- 

lograma. 
•f  Triangle*. 

Tftpestft. 

fttl  Kight-liaVI  FigriiiH. 
of  ft  Circle, 
of  ft8«fiov. 

of  aSegtneht. 

of  tn  Allipfia, 

of  a  Farabolft, 
Artificial  Linea. 
AA'metral.. 
Alymetry.  ^ 
Afymptotet, 
hx'xi. 

e«cttloiiietry. 

Safe. 

Bimediftl, 

Bhomiftl. 

Bifeakii. 

£bdN«  RegvBr^ 

Canon* 
Capacity.  - 
Catenaria* 
Catheti. 
Cathetus. 
^elcrrimr  dcfci 
^cntral  Rule. 

I  of  ftGifc1ef.r 
an  Blllpfitk 
Quvity. 


Centre  ot  an  Hjpr.lMiU 

Gravity  td  ao  Hyjper- 

bolt. 
Or^illition. 
Fercuiiion. 
Phonical. 
Phono-camptical. 
Charaaers  GeooactricaL 
Qiiliogoii. 

Chord.  ,        .      .  ,  ■ 
Ciiclc. 

Circular  line*. 
Circumference  < 
Circumfcribed. 

H^pcfbolft- 

Ctfloid. 

Commoifmftble  Qwmddet* 

inT'ower. 

Surds. 
OsniiMii  ScQioD. 
Complements. 
Compofitioa  of  Proporttco« 

Motion. 

Concentrlck. 
Conchoide< 
Concurring,  or, 
Congruing  FignffCftt 
Cone. 
Congruity. 
Cooick  Sedionfc 

Surface. 
Conjugate  Dinmeter. 
Conoid.  4 

ElTipricftt. 

Hyperbolical. 

Fairabolicftl. 
Conjugate  DkmeKf^ 
Confcribcd. 
Confc^uent* 
Condruaioa. 
ContaA. 

Contrary  Flexioa. 
Content. 
Contingent. 
Converfe* 
Cord. 
Corollary. 

Conftruaion  of  Equations. 
Contrary-legg'd  HyperbcJtf 
Converging  Hyperbokr 
Seriea. 

Co-Sccint 
Conine. 
Gb-TaMent. 
Co-verfol  8ine« 
Crown* 

Cnici-finm  Hyperbolic 
Cubatuie* 
Cube. 

Cttbicftllkmiwhia. 

Cuneus. 
Curvature. 
Curves. 

Cufpidated  Hyperbola. 
Cycloid. 
Cylinder. 
Cylindraid. 

i> 

Data. 

Decagon. 

Deficient  Hyperbole* 


Defcribcnt. 
Deiermin'd  rrobleou 
Diacauflick  Curve. 

Diug.:)::j.l. 

Diagram. 
Obnieter. 

of  a  Cbnkk 
of  Gcftviiy. 

DImenfion. 

n:ri;dcnt.        .  • 

Diverging  Hypcrtlbii. 
Dodecahedron. 
Dodecagon. 
Double  f obt. 

E. 

Ecccntrick  Circles. 
£0e£UoDS  Geometricftl*. 
Etaflick  Force*. 

Ellipfis. 

Endecagon* 

Epicycle. 

Epipedometry. 
Equated  Bodiea. 
Equilateral  Triaaglcii 
.Evoluta. 
Bfolute  ftgnret.. 

HypcrboU* 
Evoiuiiun. 
Bxftgon. 
■Exccntrick. 
Exhaulliuns. 
Exponential  Cunre«< 
External  Anglca. 
Extreme  and  McanTroportkmi 

Figural  Numbers. 
Figure. 

in  Coniclcs. 
in  Geometrv*  , 
Figures  Curviltnc«I« 
Mixed. 
Plane. 
Reftilinoal. 
Flexion,  Retro^rcffiooof  GurveCf 
Focus  of  an  Ellipfis. 

yambolft. 
Hyperbdsu 

Fruflrum. 

G. 

Gage  Point. 
Gauging. 
Gauge  Voir  r. 

Generating  Line  or  Figure. 
GeneratetTQuanticy. 
G-       of  ft  F^ueii 
Gcode£a. 

Geometrkftl  Carres. 

Solutionof  ftProbL 
Placet. 

Geometry. 
Globe  or  SpllCR^ 
Gnomon. 
Giiftfer**  Line. 

ft. 

Harmonical. 
Head  An&lcs. 
Height  of  a  Figure* 
Helicoid  Farabolft. 

tiUicerepIiy. 
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Helicofophy. 
Hemifpnere; 

Heptagon. 
HcptaogaUri 
Hex&gon.  ^ 
Hexahedron. 
Hotnocennrick. 
Homol<^cu??. 
Horizontal  Lino. 
Hyperbola. 

Hyp  rljolical  CylinJroid. 
Hypcrbolick  Space. 
Hy}>crbolicum  Acntum. 
Hyperboli-^fonn  Figures. 
Hypothenciile. 

h 

Icofihedron.  ^ 
Incepdye  «f  Ma|nimde. 


of  ft  Right  Ltoe  to 
Plane. 

Incommcnfurablca. 
liidetermtned  Froblcnu 
Indtvifibles. 
Infinite  Qaantity. 
Inflexion  roint. 
luikxion  of  •  OuHt 
Infcribed. 

Aodiet. 
Itififting  Angles. 
InterruutioQ  of  Ffopoftioil. 
Intcrfcciion. 
Invcrfe  Propoftictt. 
Involute  Figure.  ^  ^. 
Irrational  Quantilie«»' 
JnqpUtr  B'.>dk«. 

Lines. 

Ourveb 

Ifftgon. 

Ifoperimctncal  Figureir 


'Latus  Rectum. 

TranfTerfuin^ 

Frimarium. 
Leg9  of  an  Angle  . 

*  Triugle.> 
LemnM. 
Ukc  Figures. 

SlHi<l5. 

JJnited  Problem* 

of  Mcafurc^. 
Lioea  Celcrrimi  Defceaffts. 
linear  Problem. 
Lines,  their  Fropertiea^ 
Lines  of  Chords. 
Local  Problem. 

Locus  Rcf  !'!tu<:. 

Logarithmick  Lurvc< 


LogjUUca  Linea. 

SpiraL 
Longimetry. 
Lanes. 
Lnnalft. 


Jds-thematicks. 


Mean  anH  Extreme  Ratio. 
Mean  ProportiOMl. 
Meafurea. 

Mechanical  SolutitMis* 
Menifcus. 
Menfurability. 
Menfuration. 
Mix'd  Figures. 

ReafoROir  FmportioQ.  . 
Motnetits. 
Multangular. 
MultiUtenl.  . 

U. 

Noifated  Hyperbol** 
NormaL 

a 

Oblique  Anglcto  ' 
Oblong. 

Obcilfe- 

Angles. 

Angled  Triangles. 
Angnltf  StStnn, 

Oftagon. 
O^Uhedron. 
Oppofil*  Anglec 

Cooes. 

Seakmi. 
OfdoMtc. 

Fuprea. 
Orgamesl  Defcriptmi  of  (kmus 
Ortnogonial. 
Ofcillatioa. 
Ovtl. 
Oxygone. 
Oxygonal. 

JT* 

Parabola. 

ParaboUck  . 

Pyramidoid.'  • 
Cuneus. 
Conoid. 
Spindle. 
Spiral. 
Farabolfiidj. 

Parallelogram. 
Partllelopiped. 
Pelicoides. 
Feodtiliitm.- . 


Perimeter, 
Periphery, 

Permutation  of  QaanttdM. 

Perpendicular. 
Place  Geometrick. 

Plane. 

Simple. 

Solid. 

Surfolid. 
Plane  Problem. 
Plane  Geometricd* 

Surface. 
Planimetry. 
Planifphere^ 
PlonometxiCi' 
Point. 

of  Inflotioii  of  A  Qvfe* 

Pole. 

Polyedroo. 

I Polyhedron. 


Polyhcdrous. 
PorimCi 
Porifm. 

Poriftick  Method. 
Poftulata. 
Powers  of  Lines. 
Pi-imarium  Latus. 

Prim-.  rigilCfc 

Prifm. 
Prifmoid.  . 
Problems 
Produce* 
Produft. 
Proje6lile% 
prolate. 

Spheroid. 
Proportion. 
Proportional  Spirals. 
Propofition. 
Pundatcd  Hyperhoh* 
Puii£him. 

FormocniBa 

Oencratum. 

ex  Cximpahitione*' 

Ltoeaiis. 
Pure  Hyperbola. 
Py  ram  foal. 
PyramlJoid. 
Tytba^tnek  Tetraflys. 

Quadrangle. 
Quadrant. 

Quadrantal  Triangle; 
Qimdratrix. 

of  the  Hyperbola; 
Quadratnre. 

of  Curves. 
Quadrilateral  Figures.  , 
Qaantity. 
Quindccagoib 
Quinquangled. 

R. 

Radial  Curves.  •  ^ 

Rambow. 

Ratio, 

Rational  Quantities^ 
Reafim. 

Reciprocal  Figurei^ 
Rci^a  Direftrjx. 
Rcflanglcs. 
Reaanj.Uu-!  TriaQgk. 
Reflangular. 

Section  of  t 
Reflification  of  Curveo. 
Redilineal. 

Redundant  Hypcchola.; 
Regpilar  Bodies, 
f^pueo. 
Curves. 
Rcfidual  Figoreu 
Refoltttion. 

K     .rrrcflion  of  Gwm 
Rhombus. 
Rbomboideft 
RJghMiigled. 

TriaiigU/ 
Right-Angles. 
Line. 
Sine, 

Rooii. 
Rotation. 
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8. 

Scale. 

of  eqiMl  Ftrti^ 

IMiommL 

Plun. 
dcftleiMNM  Triftngles*' 
Gone. 

ScheiQC. 
$ichoUun.- 

Sccant. 
Scdion. 

Conick. 
Sequean* 

Scaorof  aCiiclei 
Sccundans. 
S^ment  of  a  Circle. 

Sphere/  • 
Similar  Seftiooi. 
Semi- Circle; 
Semi-cubicfll  Ftfabofloid; 
Semi-Diameter. 
Septangular. 
Serpenrinc  Line.  * 
Scquialteral  Proportioni 
Seiquitcrtiil  Prop^tiuo. 
Sexanglc. 
Siffliltr  Atkt, 
Boiie$i 

Folygom. 

SUgWypf  d  ^tB»ett 
Segmennu 
Simple  Place. 

Pfoblenb 

CtUUtmBltOti . 
SoUd. 

of  le«ft  Refiflaoce* 

Angle. 

Plice.  / 
Ptoblem. 

Splierc. 

Sphcrick  Geometry, 
Projcdkiw 

SpVicroicl, 
Spiral. 

Lines. 

ProportioMl. 
Square  Figure. 
Squaring. 
Stereometry. 

Stereographlck  Projeflion. 
Sab-CODtrary  Pofition. 

Sedioa  of  a  Cone. 

Sabnoraial* 
Sabtanceot. 
Sabtenle. 

Soperficial  Gmtear. 

Su  pplcmen  t  of  an  Ark. 
Superficies,  «r  ^ 
Snrftce. 

Plane. 

Curved. 
Sarfolid  Place. 

Problem* 
Sarreyng. 

inPtefike^ 

Symetral. 
Sympn 

«  > 


Synth^a,' 
$yntheikal  Mcikodr 
T. 

Tangent. 

of  a  Parabola. 
*  Circle. 

Term. 

Termsofa  Propoctkm; 
Tctrafly.'i.  • 
Tctraj^iinii'in. 
Tetrahedron. 
Theorem. 

Univerfal, 
Particulars 
Negative. 
Local. 
Plab; 
Solid.  ' 
Reciprocal.- 
Tranrcendental. 


Trans  fi)rmatIon 
Tranfmatation. 
TranfvtTfc  Aicia. 
IVapezium. 
Trapezoid. 

~  riangles,  and  their  Prapettifa. 

"-ident. 


rigononictr|^^ 

SpbericaL 

Trilateral, 
Triplicate  Ratki. 
Trochoid. 
Truncated  J 

V* 

VerfedSinc.    '  ' 
Vertex. 

Vettkal  Plane.  . 

Line. 
Vertically  oppufiio. 
Vinculum. 
Umbeiicux. 
Uoibelick  Fomtf. 
(Jnliiiuced  Problem. 


Fk^eatim,  Gmmery^  and 
A. 

A  pjutant. 

Advance  Ditch. 
Guard. 
Foflc. 

Afiorciimcnt. 
Aide  dc  Camp. 
Aul::  Major. 
Alarm  Poll. 
Amniuniriiin  BrcadL 
Angle  of  the  Counterfcarpk 
Curtain. 

Complement  of  the 
Line  of  Defence. 
Diminifhed. 

Exterior  Figure. 

Interior  Figure. 
Flanked, 
plankins. 


Angle 

Rc  -cntnng. 
,    f  Re-entrant. 
Salianr. 

of  the  Tcnaillc. 

of  a  Battalion. 
Anteflatuce. 
Approaches. 
Apron. 

Areotcflonickfc 

Arquebufs. 

Arquebus  a  Civc. 

Arnere  Gliaid*  ' 

Arfenal. 

Artillery. 

AfT.ulr. 

Afl'embly. 
^firasal. 

Attack  of  a  Sicoe. 

^  Fafle.  ■ 

in  Flank 

Avant  Foflfc. 
Avenue. 

taccule. 
an. 

Jkiiquet.  • 

^arrack, 
^arbe. 

Barrel. 

parrels  of  £at^ 
3arriers. 
Barricado. 
Bafe. 

Ring. 
Baskets  of  £artlk 
Baftion. 
Battalion, 

Pattene^oFaCaim). 

d'Enfiladc. 

en  Efcbarpw  .  * 

de  Reven. 

Jomt. 

d'Eftnrfe. 
Bed  of  aCamm.-  - 
Bcrm. 
b;uvac. 

Blind. 
Blockade. 

Ffiiih  chcft* 

Bombs. 

vombaidtera. 

Bonner. 

Bonnet  k  PWoRn. 
Ho\  an. 

Branch  of  the  TrerKhet; 
Breach- 

Rrca!-inR  Ground. 
Hr  itt-works. 
Br-colU. 

Bridge  CflY'OgO 
Bridge  of  Comui 
Brit^adc. 
Brigade-Major. 
Brigadiers. 
Rrinj/cr'  up. 
Brifurc. 
Budge- fiartdk. 


omumcatioa. 
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fiulrufh-Bridge. 
Bui  war  Jc. 

C. 

Giiflbn. 

Calibre. 
Calliper. 

Compafltis* 
CalIthoq>s. 
Campaign. 
Camp-flying. 
Cannon- Royal. 
Capital  Biltioo. 

Line. 
Canvas  Bags. 
Capoiiierc. 
Cap  SquaiCi. 
Carcafs. 
Caxriigc. 
Cartouche. 
Cartridget. 
Cafcabell. 
Cafcan. 
Cafemate. 
Carcmeoc 
Cafcmc. 
CoTc-Shot. 
Gaffine. 
Cavallier. 
Cavin. 
Cazein«te. 
Cazcrnc: 

Centre  of  a  Folygoo. 
Chambcfa 
Channel  icrj. 
Charged  Cylinder. 
Chafe  nf  %  Gon* 
ChauOc  Trntv . 
Chetnin  dc  Runds. 
Gbemife. 
Chevaux  tie  Frife. 
Circamvallatioa. 
Cittadel. 

aa,«.  , 

Ooars. 

Coniiivj  r.  I  cation. 

CDmplemencof  the  Line  of  De- 

fenoe* 
Contramurc. 
CootravaUation. 
Contie  Qnetre  d*TMNidfe» 
Corbeils. 
Cordon. 
Comifh  Ring. 
Corporal. 
Corp$  de  Guard. 
CorrWIor. 
Cortlnc.  . 

Counter-Approaches. 
Batteries 
Breaft-work*. . 
Guards^ 
Forts.  • 
Mao<t 
Mai«h. 
Mine. 
Scarp. 

Sw*no«-TftiL 

Crofs-bar  Shot. 
Crowo-worka. 
Ct«wo*d  Homework. 


Crows-feer,  or  Galthfopa. 

Calvering. 

Cut  Ballion* 

Cu¥ette. 

Cvlindor.  ' 

O. 

Decamp. 
Defencet. 

Defile. 

Demi-fiafitoo. 
CanQon. 

Culvcring, 
Diiiance. 
Gorge. 
Depth  of  a  Sqiudbott. 

DcTccnts. 

DjfccntinioftDlttb. 

Detachment. 
Diminiihed  Angle. 
Difnaouni; 
Dilport. 

Diftance  of  the  Ba^oD**- 
Draught-Hooki. 
Draw-Bridgec 
Dulledge. 

DitfuUe  Fortificatiott 
£. 

Eftrtih-Bagt. 

Elevation  of  ft  I 
Embrafurea. 
BmbatdnaaiiBDt. 
Enciente. 
Enfans  Podm* 
Enfilade. 
Enfile. 
Enfconccd, 
F.nvelepe. 
F.paulc. 
Epaulcmcnt. 
Elcalade. 
Efcarpe. 
Efconade. 
Efpaule. 
Efpaulensoit. 
Efpletuule. 
Etappc. 
Ecappier. 
Bvolatioii. 
BsieriorFotmn. 

lUIS. 


F. 


Face  of  a  Baftion. 

Place, 
Face  ProloBged. 
Falcon. 
Falconet. 
Fi^Te  Attack,  • 
Fallo  brayc 
FafciiMa. 
Faucon. 
Fauconet. 
flchant  Flank. 

Line  of  Defence. 
Field.1bit. 
Field-Colours. 
Pieces. 
8tft£ 


Fite-Maiter. 

Workers. 
Fixed  Line  of  Defence. 
Flank  in  War. 
Flank  of  the  Courtinc 

Low. 

of  the  coveted  Fichtt% 

riteted  Rafant. 

of  the  fecond  Sinipln, 

of  a  Place.  • 
Flanking  Anglo  ot  Deface. 
FUnkedT'-MaiCe. 

Angle. 
Flat  Baflion. 
Flat-bormmcd  Hoit; 
Flying  Camp. 
Flying-Bridgefc 
Foot-Banks. 
Foreland. 
ForlorshHopa 
Former, 
Fort. 

Star. 
Fortification. 

Fortins. 
Foucade. 

Fougafs,  or  Fougade.  *  ■ 
Fourneau. 
Fraifes. 


ou  s. 


Fell 
Fights. 
F&. 


FreesaSmi  Hetfii, 
Front. 

Fttfeof  ftfiomK 
Fufilien. 

Gabions. 

Gal  I'^ric,':. 

Gallery  ct  a  Mue. 
Garifou. 

Ga?on5. 
General. 
Glafis. 

Goigeof  ft  Baflion. 

RftveliD. 

jranado. 
Grenado. 
Guard. 

jiieritc 

Guve  d'Hyrond. 

Half-Moon. 
Handfpike, 
■{endecagon* 

Heriflbn. 
Herfe. 
HerfiUon. 

Hobclcrs. 
Hobits. 

HoUow-Tower. 
Square. 

Honey-combs. 
Horizontal  RaagBb 
Horn-work. 
Horfe./hoe. 

I. 

chnograpby. 
iDfcombd. 
Interior  Polygoob 

Talus. 
Inwacd  FUmkiog  AoglSi 


Inognltr 
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trreguUr  Fortific&tktt. 

Ladle. 

Langrcfs-SKot 

LanipdaAp* 

Legion. 

Limbers. 

Linch-Piiu. 

Cwpitel. 

Fitchant* 
Rafant. 

*.    of  Approach. 

Ciicamvallatioii. 
Contrav«Uitioiu 
Unes  withln-fide. 
without. 

of  Communkatioib 
line  of  theBafe. 
a  Work. 

Lines. 

Litic-IIck-lpes, 
Lined  Moat. 
Linftocfc. 
Liziera. 

Local.  ' 

Lockfpit. 

Lodgment* 

ofiaAttick. 
Lower  Flanfc.  ' 
LttDcnes. 

M. 

Maidricr. 
lAa^axine. 
Umi  Body. 
Major-General. 

of  a  Brigade. 

K^gimeat. 

Town. 
Mal-Voifin. 
Mantelets. 
Matraflcf. 
Merlon. 
Metal. 

Military  Architeduie, 
Excctttioii. 

Mine. 

MiniMi. 

Aloaf. 

Moineau, 

Montpagoot. 

Mflitaf-pMcc* 

Mortars  of  Oknw^ 

Murderera. 

Miuket-Badcett. 

N. 

Killing  of  Cannon. 

O. 

Open  Flank. 
Opening  the  Trenches. 
Older. 

Ordnance. 
Orillon. 
Orgucs. 
Oncil. 

Outward  Angle* 
Oiifrvarka. 


FftliTadoe^. 


I'alifadioes-turning. 

Facade. 

Parapet. 

Park  of  the  Artillery. 

Ptovtfiom. 
Pate.  * 
Fatrool. 

Pcdrero. 
'Pcttcrero. 

Perfpedive  Mtlituy« 

Petard, 

Phalanx. 

Pkket. 

Pioneer^. 
Place  of  Arms. 
Plane. 

Plat-Baftion. 

Form. 
Polygon  £xtcrior« 
IitierMr. 

Ponton . 

Pont- Volant.  , 

Port-CuHice. 

Port- Fire. 

Port. 

Pollern. 

Priclh-am. 

Priming^Inm. 

Profile. 

Ftovoft-IIarffiaT. 

Q. 
^adrat. 

leaner. 

Ouarter-whceling. 
Charters  (Winter.) 

of  RefrefhoKM* 
Quarter- Maftcr. 

at  a  Siege. 
Quue  de  Hyronde. 

Rabanet. 

Rabinet. 

Rammer. 

Rampart- 

RandeaVDua. 

Random,-SlM>c« 

Range. 

Rank. 

Rafant  Line. 

Ration. 
Raveliiu 
Rear  Guard. 

Half  FUea. 

Line. 

Rank. 
Rcilouht. 
Rc-entring  Angle. 
Reform. 

Reformed  Officer. 
Regiment. 

Regular  Fonificition. 
Rc-inforced  Ring  of  A 
Rclayes. 
Retiradc. 
Retired  Flank. 
Retrenchment. 
Returns  of  aTrcodb 
Rideau. 
Rondelt. 
Rounds. 


I  Royal  Fort, 

Ptaapee. 


Sackcr. 

Sacks  of  Earth. 
SaigneraMoac 
Saker. 

Saliant  Angle. 
Sallv.  • 
Sand-Baga. 

Sappe. 
Sarafin* 
Saafage;. 
Saucinoua, 
Scalado. 
Scarp. 
Sconces. 
Semi-diameter. 
Sheet. 

Round. 
Crof«-Bar. 
LangrelL 

Chain. 
Cafe, 

Shou 
Sillon. 
Simple  Flank. 
Teaaille. 

Sixain. 
Solid  Baffion. 

SpunL'imi;  a  Gun, 

Square  tiattiUoo. 
Square  Ratlew. 
Star. 
Striika. 

atratannnwiry. 

Swallow  Tail. 
Superfiual  Foameaik 
T." 

Taaick* 

Talu. 

Taiua. 

Extenor. 

Interior. 

Superior. 
Taper-bored. 
Temporary  Fortificatioa. 
Teaaille. 

Single. 
Double, 
of  the  Viaatm 
Terrc-plain. 
Tertiate. 
Tompion. 
Traverfe. 


V- 


Van-Guerd. 
Vedette. 
Vent. 

Void-fiaflioft. 

W. 

Wad-hook. 

Way  of  the  Rounds. 

Wing. 

Windage  of  a  Guq. 
WeSi/ 
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Lsiftkf  A^etapbji/iJij,  and 
Bbkkr. 


ABolition. 
Abftraakpk 
Abftr»a. 

AbflriA  Nnnben. 

Accident. 
Adequate. 

Ideas* 

Adjanfl. 

Analogical. 

Analyrick. 

Annibilatioo. 

Antagoniit. 

Antecedent. 

Antipredicamcmt. 

Apogogical. 

Apodiftical. 

Apprehenfion. 

Attention. 

Atttibiiiitre  Tuflice. 

B. 

Saroeo. 
Bocavdo. 

C 

CategOTNU 
CfttMorema. 

Cnm  Propofitions. 
Cbcuinflances. 
CmttradiAory  Fro^fitioni. 
€}ontrary  FropafiMHit.  ^ 
ConveriioQ  of  Fnppofidona, 
Copula. 

Gopiiktivie  Pkttgifidoiia. 

Delinitinn. 
Dcnionflration. 

l")ia!edical. 
Diftcrcnce. 
Dilemma. 
Difcourfe. 

Difcretive  FropofitioDC 
JDMIntiviiYe  Jnfike. 


E. 


Entekchda. 
Enthymemc, 

Snunclation. 

£panorthofit. 

Spichereina. 

Equipnllcncc. 

Bquivalence. 

EquivocaL 

JEuence. 

Eflentiil  Properties. 
Bthicks. 

Exceptive  Propofitiooi. - 

£xpaniiun. 

F. 

Figurative  Speeches. 

Figuiea. 

Final  Gwret. 

Finite. 

FbffUtudCa 

G. 


Habitude. 
Homologous. 


H. 


Idea. 
Idea'a. 

Identity. 
Imagination. 
Impenetrability. 
Inadequate  IdcaV 

Inanity. 

Incomplez  Termt. 

Indefinite. 
Individuum. 

Vagum. 


Infinite. 
Innate  Priociplesr 
Inftant. 
Intuition. 
Irony. 

JudgQient 


Determinatum. 
Demonilrativum. 
ExBypoibefi. 


Litotet. 

ijocus. 
LogicJc* 


M. 


Method. 

iMoral  Fbilofophy. 
AAiona. 

O. 

OUcnflve  Demonflratioot. 
P. 

Paralipfis. 

Faralogifm. 

Perception. 

Pctitio  Prindfii*  • 

Pnedicable. 

Predicament. 

^rolepfis. 

jprofopopoeia. 


R. 


(^antity. 


Katiocination. 
tRccoUc^ion. 
Rcduplicatioo, 

Reflexion. 

Relative  Propafitioati 

Remembrance. 
Rcminifcence. 
RepetitioB. 
RetentioQ. 

8, 

iSincertty.  « 
Species. 

Subalternate  fwff&A 

Sub-contrary  ~ 
SubUance. 
Summutn 
Synipatby. 
Synecdoche. 
Synonomy. 

Virtue. 


Fpppp 


]J(lnmuj,  and  the  DoSriiu  ti 

A..  • 

ABfis.  • 
Abfolute  Equatioiu 
Acherncr. 
Achtonical. 
Acronical. 
.£quator. 
Aldebaran. 
Algeneb. 
Algol. 
Albiotb. 
AUior. 

Almacantenk  • 
Almicanteps. 
Alpheta,  d<Ster. 

Alramech,  a  Star. 
Altitude  of  the  Folei 

of  the  Sun. 

of  a  Star. 
Amphifcii. 
Amplitil4!b  ' 

Magprtical* 
Aqabibxfon. 

Aiudennma.  . 

Andromeda. 

Anele  of  Right  Afcendoiu 
^    of  the£cl^tick.  ' 

of  Eveflion. 

of  the  Meridian  and  E- 

clipuck. 
of  the  Metidiaa  an4  r|iO' 

of  the  Ffpllax. 
of  the  SonlaPofiuoo.  , 
IKainctGr* .' 

Spherical, 
of  Loogitude. 
of  Inclinatiod  of  ft  Himi** 
OrlHC. 

Aoomaly. 

of  the  Orbic 
of  the  Centre* 
True  equal. 
Mean. 
Equable. 
Annual  Equation. 
Anomalous.  ,  , 

Anfes,  sr  AaSm^  ^  Satan. 
Antares.  ,  ) 

Antartick. 

AotSECt. 

AntecedctttMk  ^ 

Anti£lhoneii         .  : 

Antiaeci. 

Antipodes* 

Antilcii. 

Aphelium. 

Apogaeum. 

Apogee  of  the  Equant. 

of  the  Epicycle.    _  , 
Apparent. 

Place. 

GoojundioQ. 
lioii«9ii. 
Apfis.        *  ^.  . 
Aquacitt..   «  ' 

Aqaib* 
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Arctick  Circle. 

Ar£lopbylax. 

Arilos  Mmor. 

Ar^urus- 

Argp  Navis. 

Aigunent  of  Indimtion. 

cf  the  Moon'^Lfttit. 

Ariec. 

Ark  of  Direction. 

Retrogrodation. 
Annilhry  Spheie. 
Anick  Tolc. 

Circle. 
Artiiiciftl  D«y. 
Afccndant. 
Afcenfion. 

Afcenfioiuil  DiSerenoe. 

Afcii. 

Afpca. 

Afterifm. 

Aftrolabe.  \ 
AUrology. 

Aftnmoroical  Calendar. 

Numbers. 
Place  of  ft  Stir. 

Hours. 

Aflrtmomy. 

Augc. 

Auriga. 

Aurora  Boccftlifi. 
Attflml. 

Aux.    '•  ■         '  •  . 

Axf?^  •  .  '  "  • 

Aaimotfa. 

of  the  Sun.- 

Bafilicua;  ... 
Bear.  ' 

Bifluintllc.        '     .*.  • 
Biffextik.    '    '  •  • 

Bootes. 

Eorcal  Signs.  ' 
fiiquartiie. "  ,  '  * 

r  ^  r.t^ar  Aftron;-'-' 
Cancer.  :*.  ' ' . 

Canicala, 

Canis.  ^  ^ 

Caniculus.  , 
Capclla.         •       "  • 
Cardinal  Points. 
Caffiopxia.  .  i 

Cajior.  .^^  , 

Caiabibazon.  ■ 
Gwdapicida*  • 

Ccntaurc.  • 

Centre  of  a  Dial. 

of  the  Equant.  ■  : 

ofAttwaion,  >. 

Ccpbeus.         ^  '  .' 

OlUJ.  -:■:.;> 

CbatUi*  Wain.  " 

ChrYfl«HiiieH«ivd^si> 

Grcle  Equant.       ' '  * 
of  Altitude. 

of  Pcrpetval  Apparition. 

OccvUttiss. 


f. 


Orde  of  Inclination. 

of  Pofitioa* . 
.Circular  Velocity. 
Cifcum-polar  Siai«* 

Colures. 

Cotnbulis. 

Comets. 

Conjunftion. 

Cooilellatton. 

'Contingent  Liite. 

'Crftrmcan  SyfleiB. 
{ V>r  Caroli. 
Hydrar. 

Corona  Borealis. 
Mcridimalw. 
Crater. 
Ccrvus. 
Cofmical. 
Cronical. 
Crofiers.  - 
Culminate. 
Cycle  of  the  Sun. 

Moon* 
ladtfiian. 
^Cygpus.  ^ 

Daily  Motion  cf  a  Planet. 

Day. 

Declination. 

of  a  Wall. 
Apparent. 

m  the  Sun :  See  Talks 
>^  it  under  R^Jf- 

True, 
of  a  Plane. 

Declinatorum. 

n>.Llining  Dials. 

Declinatory.         *      '  \ 

Deferent.  .  . 

Dfgrce. 

Dclphimis. 

Dt'orb. 

DcprclTinn  of  the  Pole. 
Dcfccnfion  Oblique.      ,  ,, 
Right. 

Diacentfoc. 

Dial. 

D I il  Planes. 

Dialling.  . 

Diffi  rcrxc  of  Albenfion  of  Lon- 
gitude. 
Dihclios. 

Duca. 

Dials. 

Sphere.  .  ;. 
Motionof  ftFlaiMf; 

Disk.  . 

Dinnnl  Motion.  > 

Ark. 
Parallax. 
D(}decatemory. 

Dominical  Letter. 
Double  Horizontal  Dial. 
Draco. 

Draeont  Head  and  Tail. 
E. 

Earth. 

Bccentric!tji» 


,£ccentcicity  Siai^>le. 

Double, 
of  the  Earth. 
•Eccentrick  Gircles.  •  ' 
Equation. 
Place  of  a  Planet. 

Eclipfe. 

Ecliptick.  • 
Elevatiun  of  the  Pole. 
Elongation. 
Embolifm. 
Emergent. 
Ememon. 
Engonafus. 
Enneadecatcridcs. 

EpaCt. 

Epbcmerta.  . 
Epicycle. 
Equable  Motions. 
Equation  Total. 
.  *  Phyfical. 

Optica!. 
'  of  the  Orbit. 

Annual, 
of  the  Centre. 

Mooii's  Motion. 
ofTime. 

•E<|Ufltnr. 
Equiculus. 
^qoinodial. 

Colure. 
Dial. 
Orient. 
Occident.  . 

Equinoxes. 

Bred  Declining  Dials. 

Planes. 
Eceft  Direft  Planes, 
i        DiieaB.orW.  Planes. 

M.otS.  Planes. 

'Frifthottios. 

Erroncs. 
Efiival  Orient. 
Occident* 
SolftJce. 

Evetlion. 

Excentrick.  ' 

P.      •  *  . 

Ficulx.  ■"  *  - 

Falcated. 

Far.i.x-  of  i^^a^fc  . 
Finitor. 
Firmament. 
Firi}  Mover. 

Fixed  Signs  of  the  Zbdiack. 

Stars:  See  TMa  of  their 


Kigir  Jfcenfi 

Fomahant. 
Furniture  of  Dials. 

G. 

Galaxy. 
Geocenirick. 

Latitude. 

Place. 

Gibbous. 

Globe,  urSpliCte. 
Gnoniun. 
Gnomonicks. 
Golden  Number. 


Ion,  Httda 
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Gieat  Hear. 

Grclc«  of  the  Sphete. 
,Grtgttian  Year. 

Us 

Hcgyra. 

Height  of  the  Pole. 

Hclicc  Major. 

Minor. 
Heltocentrkk  Flace. 
Hcmifphere. , 
Hcniocnu;. 
Heterofcii. 
liircut. 
Hopzoa. 

Senflble. 

Rational. 
UorizOTitat  Dials. 

Panlltx. 
Line. 

Horologiography. 
Horomeiry. 

JJornfcopc. 
llour  (jilIos. 

Lines. 

of  iKc  l)iv,  to  End  it. 
Hibernal  Uccitlcnt. 

Orient. 

Hydia. 

Hyclrof  rapliical  Cham. 
Hydrograi>hy. 
Hyemal  Solilke. 

I. 

Ide«. 

^euifi  Houn. 

Illuniinativc 
Iminerfion. 
Inclination  of  the  Axn. 

of  a  planer. 
Plane. 

Ineqaility  of  Natantl  Oayt. 

Informed  Start. 

Ingrefs. 

Intercalary  Day. 
Interflellar. 
Italian  Tear.  ' 
Period.  ' 

K. 

Kalcndar. 
Kalends. 

L.  . 

Z2itifttd(iof  a  Place:  -  ^ 
Star. 
Hdiocentridc. 
Lcap-Tear, 

Leo. 

LdTer  Giclei  of  die  Sphere. 

Libra. 

Libration. 

Lilcc  Arks. 

Limit  of  a  Planet. 

Line  of  Meaforet. 

Lmea  Apfidum. 

Line  of  greater  and  lefler  Loogit. 
mean  Longitude. 

Ml. lion, 
true  Motion. 
HorizoonL 


Line  of  the  Anomaly, 
of  the  Apogee, 
of  the  Nodes.  , 

SynoHical. 

of  the  true  Sy/ygics. 

of  mean  Syzigy. .  . 

of  a  Planet's  Place, 
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